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FOREWORD 


I am pleased to present this 1950 MINERALS YEARBOOK. Its 
production was hindered to a large extent by the priority which the 
staff of the Bureau necessarily accorded the urgent problems associated 
with the defense mobilization. Despite these emergency burdens, 
however, I am confident that the usual high quality of the YEARBooK 
has been maintained. Although the Bureau’s work on mobilization 
planning, development of new mineral resources, synthetic-liquid-fuel 
production, mine safety, and the like may command more day-by-day 
attention, I believe (and in this I am reinforced by the comments of 
users in industry and elsewhere) that this less dramatic function— to 
provide year in and year out the basic data on minerals necessary for 
wise industrial planning and sound Government policy—is no less 
appreciated. Our efforts shall always be bent toward adapting these 
data to changing needs and conditions and toward improving their 
usefulness. 

J. J. ForBEs, Director. 
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PREFACE ` 


In this edition of the MINERALS YEARBOOK, a continued effort has 
been made to improve both the quality of the information reported 
and its manner of presentation, to make it increasingly valuable both 
to those in industry who must plan pricing, marketing, expansion, and 
other policy matters and to those in Government who establish pol- 
icies bearing on the Nation’s welfare and security. It is hoped that 
users of the statistics and other data in these volumes will help the 
process of improvement and adaptation by making their needs known 
to us. 

Questionnaires answered by mineral producers and users are the 
source of most of the information herein. Other sources are the busi- 
ness press, trade associations, scientific journals, international organi- 
zations, and Government agencies. In particular, data on foreign 
trade are obtained from the United States Department of Commerce 
and data on foreign production and developments largely through the 
United States Foreign Service. 

During the course of publication, a few errors and inconsistencies 
were detected in the preprint chapters. These have been corrected 
in this volume, and for the benefit of those who previously obtained 
separate chapter preprints, an errata sheet is available. 

Cooperating with the Bureau of Mines in the conduct of statistical 
canvasses in their respective States were the following State officials, 
to whom grateful acknowledgment is made: 


Alabama: Walter B. Jones, State geologist, Geological Survey of Alabama, 
University. 

Alaska: Leo Saarela, commissioner of mines, Department of Mines, Juneau. 

California: Olaf P. Jenkins, chief, Division of Mines, and State mineralogist, 
Department of Natural Resources, San Francisco. 

Florida: Herman Gunter, director, Florida Geological Survey, Tallahassee. 

eder Garland Peyton, director, Department of Mines, Mining and Geology, 

tlanta. 

Illinois: M. M. Leighton, chief, Illinois State Geological Survey, Urbana. 

ee e Garland Hershey, district and State geologist, Iowa Geological Survey, 
owa City. 

Kansas: John C. Frye, executive director, and R. C. Moore, State geologist and 
director of research, State Geological Survey of Kansas, Lawrence. 

Kentucky: Arthur C. McFarlan, director, and Daniel J. Jones, State geologist, 
Kentucky Geological Survey, University of Kentucky, Lexington. 

Maryland: Joseph T. Singewald, Jr., director, Department of Geology, Mines, 
and Water Resources, Baltimore. 

Michigan: Frank Pardee, State geologist and division chief, Geological Survey 
Division, Department of Conservation, Lansing. 

Missouri: Edward L. Clark, director and State geologist, Department of Business 
and Administration, Division of Geological Survey and Water Resources, Rolla. 

New Hampshire: T. R. Meyers, State geologist, Mineral Resources Committee, 
New Hampshire State Planning and Development Commission, Durham. 

New Jersey: Meredith E. Johnson, State geologist, Bureau of Geology and 
Topography, Department of Conservation and Economic Development, 

renton. 

New York: John G. Broughton, State geologist, New York State Science Service, 

Office of Geology, Albany. 
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North Carolina: Jasper L. Stuckey, State geologist, Department of Conservation 
and Development, Division of Mineral Resources, Raleigh. 

Oklahoma: Robert H. Dott, director, Oklahoma Geological Survey, Norman. 

South Dakota: E. P. Rothrock, State geologist, South Dakota State Geological 

Survey, Vermillion. 

Texas: John T. Lonsdale, director, Bureau of Economic Geology, University of 

Texas, Austin. 

Utah: Arthur L Crawford, director, Utah Geological and Mineralogical Survey, 

University of Utah, Salt Lake City. 

Virginia: William M. McGill, State geologist, Department of Conservation and 

Development, Geological Survey Division, Charlottesville. 

We Sheldon È Glover, supervisor, Division of Mines and Geology, 
mpla. 
West Virrinia: Paul H. Price, State geologist, West Virginia Geological and 

Economic Survey, Morgantown. 

Wisconsin: E. F. Bean, State geologist, Wisconsin Geological and Natural History 

Survey, University of Wisconsin, Madison. 

Besides the work of my immediate assistant, John Hozik, and 
Robert E. Herman, who succeeded him during the course of the year, 
I am greatly indebted to the rest of the YEARBOOK staff for their 
assistance in checking manuscripts, editing, and expediting tbe flow 
of manuscripts. These included K. Joyce D'Amico, Blanche G. 
Robertson, Ethel M. Tucker, and Anna P. Lake. Credit is also due 
Adelaide B. Palmer, not only for drafting many of the charts for the 
YEARBOOK but for seeing that the many additional graphs prepared 
at the Bureau's Pittsburgh office under the supervision of Louis F. 
Perry were completed in good order. 

All but one of the world-production tables were prepared under 
direct supervision of Berenice B. Mitchell, of the Foreign Minerals 
Region. Other Bureau of Mines statisticians and researchers who 
gave substantial assistance to the authors of chapters were: In 
Washington, D. C.—Hope R. Anderson, Elizabeth K. Elsner, Nina 
L. Jones, Naomi W. Kearney, James G. Kirby, Lena M. Lunsford, 
Ann C. Mahoney, Annie L. Marks, Zena M. Mohme, Robert C. 
Morris, Elizabeth J. Reid, Dora D. Springer, Mary E. Trought, and 
Virginia E. Wrenn. In Juneau, Alaska—Opal Y. Sharman. In San 
Francisco, Calif. —Leona Froehlich. In Denver, Colo.—Stella K. 
Drake and Katherine 1. Mitten. In Minneapolis, Minn.—Luella 
Niemeyer. In Albany, Oreg.—O. William Esch, Catherine Moll, 
and John Ulman. In Pittsburgh, Pa.—Roy H. Davis. E 

1 wish to acknowledge, finally: the work of my predecessor, Allan 
F. Matthews, who before his resignation from the Bureau early in 
1951, did the advance planning for this edition and edited several 
chapters. 

LEONARD L. FiscHMAN. 
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PART l. GENERAL REVIEWS 


Review of the Mineral Industries in 1950 
By Paul W. McGann and Leonard L. Fischman 


A 


GENERAL SUMMARY 


HE MINERAL INDUSTRIES had a near-record year in 1950, as 
T rising industrial activity in general, greatly accentuated by the 
outbreak of hostilities in Korea in midyear, called forth increasi 
supplies of mineral fuels and raw materials. The aggregate value ol 
mineral production was second only to that in 1948, and the aggregate 
physical volume was exceeded only in 1948 and 1947. Lower coal 
production accounted for the failure to surpass these earlier years. 

Growth of production was fairly constant throughout the year, 
especially for crude petroleum; its physical output for the year as a 
whole exceeded that of 1949 by 7 percent. According to Federal 
Reserve Board indexes, other relative gains were 16 percent for coal, 
9 percent for fuels in general, and 17 percent for metals. The increase 
for mining in general was of the order of 10 percent. This was not quite 
as large as the general increase in industrial production but clearly 
reflected the total-industrial trend (see fig. 1). 

Consumption of certain metals increased sharply in 1950—notably 
arsenic, cobalt, the platinum-group metals, magnesium, and tin. 
Virtually all minerals, however, showed some increase in consumption. 
Petroleum consumption set a new record, as did consumption of iron 
ore. Consumption of coal increased slightly over 1949 but continued 
to be relatively low. 

Although Bureau of Mines and Bureau of Labor Statistics data on 
employment in the mineral industries differ in nature, both series indi- 
cate a decline in average employment in the mineral industries as a 
whole between 1949 and 1950. As unemployment also declined, a 
net loss of workers was indicated. The increased production in 1950 
was apparently accomplished largely by operating establishments a 
greater number of shifts during the year, the average workday remain- 
ing virtually unchanged. 

Average hourly earnings generally increased, and there were more 
substantial rises in mineral manufacturing than in mining as such. 
With the minor exception of anthracite mining, where productivity 
declined, labor productivity in the crude-mineral sector generally in- 
creased and surpassed the previous peak (1947) by a significant 
margin. 

The safety record of the mineral industries in 1950 was relatively 
good. Although both fatal and nonfatal injuries increased over 1949, 
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the fatality rate per million man-hours of exposure was the second 
lowest on record and the nonfatal-injury rate the lowest. Absence of 
any major disasters (five or more fatalities) during the year facilitated 
this favorable showing. 

Annual average prices of mineral products in 1950 were generally 
little changed from those in 1949, although there was an upward 
trend within the year for most categories. Metals in particular 
ended the year substantially higher than they started; but, except 
for iron ore, which underwent two big jumps, part of the increase 
was a recovery from decreases during 1949. 

The increased sales of mineral products in 1950 resulted in larger 
mining corporate income before taxes. Mineral-manufacturing corpo- 
rations, however, fared considerably better than mining corporations. 
Income after taxes also increased for both groups, but not to the 
same degree. 

The income of unincorporated mineral-industry enterprises also in- 
creased, particularly that of oil-well operators, who gained a larger 
increase during the year, both absolute and relative, than their in- 
corporated counterparts. 

lant and equipment expenditures for the year as a whole were 
lower than in 1949 for most mineral industries, but there was an 
uptrend as the year progressed. The bulk of the expenditure was on 
crude-petroleum production. 

Foreign trade in minerals in 1950 advanced over 1949; but, owing 
to the heavier domestic demand for raw materials, most of the in- 
creased activity was in imports, particularly imports of steel, which 
rose sharply. As regards nonferrous metals, there was a shift from 
Pus importation of ores and concentrates to that of more processed 
orms. 

Rates of duty on & number of mineral commodities were reduced 
as & result of the trade-agreement negotiations at Annecy. On the 
other hand, levies on a number of other products were increased at 
the year end as a result of termination of the 1943 trade agreement 
with Mexico and of withdrawal of China from the General Agreement 
on Tariffs and Trade. The import tax on copper came back in force 
July 1, when the previous suspension was allowed to lapse, but the 
general duty suspension on metal scrap was reinstated October 1. 

The mineral industries continued to lead private investment abroad 
in 1950, both in terms of new investment and in terms of the out- 
standing total. About two-fifths of American direct investment 
abroad at the end of 1950 was in the mineral industries, and three- 
quarters of this, in turn, was in petroleum. There was a decided 
shift in new investment in 1950 from Latin America to Canada. 

Principal trends in mining-industry technology in 1950 included 
the increased use of aerial geophysical prospecting and further devel- 
opment of the continuous miner. Use of roof bolting, of trackless 
mining, and of Diesel power continued to spread. Research on bene- 
ficiating taconite was spurred by the increasing demand for iron ore; 
new methods for beneficiating nonferrous ores also received serious 
attention. Outstanding in the field of fuel technology was the work 
of the Bureau of Mines on synthetic liquid fuels; considerable work 
was also done on coking coals. 

World mineral production followed a similar course in 1950 to that 
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in the United States. Production was generally higher than in 1949, 
and a number of records were set, petroleum, natural gas, and iron 
ore being among the principal minerals to reach new production peaks. 

Anxiety over prospective surpluses early in 1950 led to tentative 
steps to reach an international commodity agreement on tin, but a 
conference for this purpose in October adjourned without any defini- 
tive results. Meanwhile, the mounting concern over shortages after 
the outbreak of hostilities in Korea produced various intergovern- 
mental discussions, including conversations on possible raw-materials 
allocation among the United States, Canada, the United Kingdom, 


and France. 
PRODUCTION 


Value of Production.—Increases both in physical output and unit 
values pushed the value of mineral production in 1950 above that of 
1949 in all major categories. Value of fuel production was up about 
10 percent, of other nonmetallic minerals 16 percent, and of metallic 
minerals 23 percent. Total value, calculated on the revised basis,! 
was a little short of $12 billion, or about half a billion less than 1948, 
the only higher year. 

The value of mineral production for 1946-50 is summarized in table 
1. Detailed data will be found in the Statistical Summary chapter of 
this volume. 


Table 1.—Value of mineral production in the United States, 1946-50 
[Millions of dollars] 


Nonmetallic 


Grand 
Metallic total 
Other 'Total 


6, 333 729 7, 062 
8, 526 1, 084 9, 610 
11, 054 12, 273 
9, 479 10, 580 
10, 604 1, 351 11, 855 


Volume of Production.—The Federal Reserve Board index of 
physical volume of mineral production averaged 148 for the year 
(1935-39=100). It increased at an average rate of about 2 percent 
per month, somewhat less than the rate of increase of durable manu- 
factured goods. The initial rise was pariy a recovery from the trough 
of 1949, and the continued growth after midyear was due in large part 
to the hostilities in Korea. 

The statistics of growth are smoothest for crude petroleum. The 
seasonally adjusted metal-mining index dropped significantly in April 
and at the year end, owing largely to the fact that weather conditions 
did not fit the average seasonal pattern for iron ore used in calculating 
the seasonal adjustment. Growth in the coal-production index was 
interrupted more seriously during the year—a reflection of the fluctua- 
tions in labor-management relations, especially the work stoppages in 
February. 

There is no FRB monthly index of production for nonfuel, non- 
metallic minerals. A rough volume index, obtained by multiplying 


' For description of the revision, see Minerals Yearbook 1949, pp. 29-30. 
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Bureau of Labor Statistics production employment by weekly hours 
for nonmetallic minerals, shows a monthly growth trend similar to 
that for the aggregate of all minerals. 

Annual physical production data for the mining sector in 1950, 
according to the best available data in each case, show the following 
increases over 1949: All mining, 10 percent; metallic minerals, 17 
percent; nonmetallic, 6 percent; bituminous coal, 18 percent; anthra- 
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FIGURE 1.— Physical volume of mineral Ee compared with industrial production (manufactures 
and minerals), Ze ume e production, and population, SE Sources: Federal Reserve Board, U. 8. 
Department of Agriculture, and Bureau of the Census 


cite, 3 percent; crude petroleum, 7 percent; and natural gas, 16 percent. 

The 1950 outputs of coal (both bituminous and anthracite), petroleum, 

and iron ore were below 1948, but outputs of nonferrous metals, non- 
metallic minerals, and natural gas were above 1948. 

5 to National Income. — The 1950 figure for national income 

d pene in mining industries was 10 percent greater than in 1949 

of eid the increase for all industries. The increase for mineral- 

SC acturing industries was over twice as great, owing largely to a 

33-percent increase for the iron and steel industry. Although national 

income originating in the mining industry was less than in 1948, 
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that for mineral manufacturing was the highest in history, even after 
adjustment for price changes. 

In both mining and mineral manufacturing, most of the increase in 
income ended as net corporate income before taxes rather than as 
wage and related payments. This was true to a lesser extent for the 
rest Of the economy in 1950. However, half of the increased corporate 
profit before taxes for the aggregate of all industries was due to increased 
inventory values, but only one-third of the increase in mining profit 
before taxes and less than one-tenth of that of the iron and steel in- 
dustry resulted from this.“ 

Number and Size of Firms.—A slight additional decrease brought 
the number of mining firms down to 34,100 (end of year) compared 
with the postwar high of 35,800 in the fall of 1948? These changes 
in number of firms affect mostly the 85 percent having less than 20 
employees each and employing in total less than 13 percent of all 
mining-industry employees.4 This net rate of business-population 
change is the difference between the gross rates of new firms entering 
and leaving, which are about five times greater. The gross, like the 
net, rates of change are much smaller for the larger firms. 


CONSUMPTION AND STOCKS 


Domestic Consumption.—Consumption of various minerals in the 
United States in 1950 almost without exception increased over that 
in 1949. Some of the larger increases took place among the metals, 
with consumption of cobalt, magnesium, platinum-group metals, 
and tin (primary) all increasing by 50 percent or more. Consump- 
tion of arsenic more than doubled, but there had been a pronounced 
drop in 1949, and the net increase over 1948 was only about one-third. 

Other large increases (one-third or more) were reported in the con- 
sumption of antimony (primary), asbestos, chromium, copper, mica, 
nickel, talc, and slab zinc. Consumption of coal was virtually un- 
changed from 1949 and was well below both 1948 and the World War 
II peak. Consumption of iron ore, in keeping with increased steel 
output, was up about one-fifth to set a new record. Petroleum con- 
sumption, although up less than 10 percent, also set a new mark. 

Sources of United States Consumption.—Tables 2 and 3 show the 
apparent consumption of principal minerals in the United States in 
1950 and the sources from which that consumption was satisfied. 
Of the 27 minerals covered, requirements for more than one-fourth, 
including coal, salt, clays, phosphate rock, boron, and bromine, were 
satisfied in 1950 out of current mine production. Requirements for 
two other minerals whose domestic production is normally more than 
adequate—molybdenum and sulfur—were satisfied partly out of 
current domestic production and partly out of accumulated stocks. 
Thus, for fully one-third of the principal minerals, the United States 
was completely self-sufficient. 


3 U. S. Department of Commerce, Office of Business Economics, National Income, 1951 Edition: Survey 
of Current Business Suppl., 1951, pp. 159-179. 

3 Survey of Current Business, The Business Population: Vol. 32, No. 6. June 1952, p. 14. 

‘Foss, Murray F., and Churchill, Betty C., The Size Distribution of the Postwar Business Population: 
Burvey of Current Business, vol. 30, No. 5, May 1950, pp. 12-20. 
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For another group of the minerals covered—bauxite, chromite, 
cobalt, manganese, nickel, tin, and tungsten—over half of 1950 
requirements were met out of imports, and for five of these—chromite, 
cobalt, manganese, tin, and tungsten—the bulk of the supply came 
from outside the Western Hemisphere. Except for these five, there 
were no minerals whose consumption in 1950 was met by as much as 
20 percent from sources outside the Western Hemisphere. Tungsten 
was the only mineral for which we depended for more than 5 percent 
of our supply on countries now within the Soviet orbit. 

Orders, Sales, and Inventories.—The Department of Commerce 
series on manufacturers’ new orders, unfilled orders, sales, and inven- 
tories indicates greater expansion of sales and orders for iron and steel 
products in 1950 than for nonferrous. On the other hand, a much 
greater backlog of unfilled orders accumulated in the nonferrous-metal 
industries. Sales, inventory, and orders data for the industry groups 
processing mineral products, compared with durable-goods manu- 
facture and manufacturing as a whole, are shown in table 4. 


Table 4.—Variations in monthly value of manufacturers’ sales, inventories, 
and orders in 1950 ! 


Increase from Dec. 1949 to Dec. 1950, 


percent 
Orders 
Month- 
EIL CNET 


New lat mE 


n — — —jZ—üö—[—Aä——— 


All manufacturing... MnU PU wkne ẽ⁊ rn 35 18 45 92 
Fh ↄ AAT. A 18 6⁴ 92 
Iron and steel and products 52 16 64 83 
vonferrous metals and products U Une. 55 7 41 140 
Stone, clay, and glass produetssszzszz .. 45 11 (2) 6) 
Petroleum and coal products 20 Q) (2) a 


! Based on U. S. Department of Commerce figures, published currently in Survey of Current Business. 
3 Not available. A 
3 Slight decrease. 


Stocks.—Physical stocks did not increase as much as book value of 
inventories over the year. For all United States industries (including 
trade) in 1950, the annual average physical increase in inventories 
was about 8 percent, but the value increase, 20 percent. Stocks of 
most important minerals declined from the unusual highs reached in 
the 1949 slump. The principal exceptions were stocks of anthracite 
(producers’), gasoline, pig tin, and superphosphates. Many mineral 
stocks fell below even dica of the 1948 boom year: Bituminous coal, 
coke, residual fuel oil, iron ore (docks and furnaces), refined copper, 
slab zinc, sulfur, and pig tin. Particularly drastic declines occurred 
in stocks of the major nonferrous metals following the outbreak of 
hostilities in Korea. 


LABOR 


Employment and Unemployment.—Average total mining employ- 
ment, according to Bureau of Labor Statistics data, was about 28,000 
persons less in 1950 than in 1949, largely as a result of a reduced 

232294—53——2 
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annual average employment of 23,000 in bituminous-coal mining. 
The slight increase in nonfuel, nonmetal employment was more than 
balanced by decreases in anthracite mining and in oil-field employment. 
Metal-mining employment increased slightly during the year. 

Bureau of Mines data on average number of men working daily 
(computed on an active mine-days basis) show similar trends. Accord- 
ing to these data, which include metallurgical plants, total mineral- 
industry employment declined about 2 percent between 1949 and 1950. 
Most of the decline in the Bureau of Mines series, however, was in 
metal mining and manufacturing, with the decline in coal mining a 
secondary contributor. 

Unemployment statistics are seldom as firm as employment data 
but clearly show decreased unemployment from 1949 to 1950—from 
8.0 to 6.2 percent of workers in the industry. In 1948, however, the 
rate had been only 2.3 percent. 

Hours of Work.—The average workday, according to Bureau of 
Mines accident-exposure data, was virtually unchanged from 1949 at 
7.9 hours. However, the mineral industry as a whole was active on 
more days during the year so that, despite the decline in average 
employment, total man-days and man-hours increased about 8 percent, 
activity in coal mines leading the way with a 12-percent increase. 

Average weekly hours, according to the Bureau of Labor Statistics 
measurements of time paid for (including vacations, sick leave, and 
holidays), increased in all mineral industries. The greatest increase 
was in coal mining, even though annual average employment decreased. 
For industries where employment was greater in 1950, the percentage 
increases in weekly hours were about double the increases in employ- 
ment. This lengthening of workweek persisted strongly throughout 
the year in both metal and coal mining; by December the workweek 
for copper mining reached 47.2 hours. The average workweek for 
EE for all mining was still a little less than 40 hours because of 
coal. 

Payrolls.—Labor costs, for most analytical purposes, consist of 
payrolls and certain supplements“ to wages and salaries. Tabulations 
of other labor costs of a welfare nature are so rarely available in pub- 
lished form other than annually that they generally cannot be con- 
sidered in industry-wide analyses. 

The payroll increase in 1950 for coal mining was due primarily to 
increases in hours worked and to a lesser extent to increased hourly 
rates. For other mining industries, these two effects were approx- 
imately equal. PAM es 

Increases in supplements to wages and salaries in mining industries 
were unusually large in 1950 owing primarily to the bargaining 
successes enjoyed by the bituminous-coal workers, which raised supple- 
ments to 13.5 percent of payrolls. Other big increases were obtained 
in nonmetallic mining, nonferrous-metal refining, and the stone, clay, 
and glass industries, but supplements for all of these were only about 
5 percent of payrolls (as they were for metallic-mining and oil-field 
employees). Oil-refinery workers obtained the smallest increase 
(6 percent) in supplements, but their supplements were already about 
the highest of any industry (20 percent). (The average for all indus- 
tries was 5 percent.) 


Work cited in footnote 2, p. 163. 
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Hourly Earnings.—Average hourly earnings increased in all mineral 
industries, averaging 2.2 to 4.4 percent higher than in 1949. In 
metal mining the gains in hourly earnings until August represented 
largely a recovery from the decline in the fall of 1949. For other 
mining industries the 1949 decline had been less marked, and the 
monthly growth in 1950 was less regular. Mineral-manufacturing 
hourly earnings gained about twice as much during 1950 as those in 
mining industries and had the added advantage of having been less 
affected by the 1949 slump. 

Despite general business declines in 1938, 1946, and 1949, annual 
average hourly earnings have increased in all mining industries for 
each year since 1933, except for a small decline in the 1938 figure 
for metal mining. 

Productivity.— According to Bureau of Labor Statistics data, there 
was a substantial increase in annual average output per man-hour 
in 1950 over 1949 for most mining industries. The exception was 
anthracite mining, where productivity declined 3.8 percent to reach 
the lowest level in 14 years. The increase in mining as a whole to 
a level 5.7 percent above the previous high in 1947 apparently was 
due to the addition of machinery and the catching up on development 
work that took place during 1949, the only significant postwar year 
of minerals recession. Bituminous-coal output per man-hour was 12 
percent above 1949, copper (recoverable metal) 12 percent, iron ore 
(usable) 7 percent, lead and zinc (recoverable metal) 11 percent, and 
mining as a whole (including gas and oil production) 8 percent. If 
output were based on ore mined rather than recoverable metal, the 
increase in productivity for copper, iron, and lead and zinc would be 
15, 10, and 12 percent, respectively. 

Bureau of Mines productivity data for the bituminous-coal industry, 
based on tons per man-day, show a similar trend in 1949-50 to the 
BLS data, except that the increase was only 5 percent. 

Health and Safety.—Fatalities in the mineral industries in 1950 
increased by 72 over the preceding year, and nonfatal injuries increased 
1,674. Because of the increase in aggregate man-hours worked, how- 
ever, the over-all accident-frequency rate declined from 44.71 (in 
1949) to 42.86 (in 1950) per million man-hours of exposure. The 
fatality-frequency rate, while slightly higher than in 1949, was the 
second lowest on record, and the nonfatal-injury-frequency rate the 
lowest. For the second straight year, there was no major disaster in 
the mineral industries. 


TRANSPORTATION 


Railroad transportation of minerals increased somewhat more than 
mineral output, both in terms of annual averages and of monthly 
variation between January and December. This was due to the 
fact that petroleum, whose output is much more stable, from a 
seasonal standpoint, than that of other minerals, is shipped by rail- 
road only to a slight degree. Seasonally adjusted monthly carload- 
ings of metal ore more or less followed the Federal Reserve Board 
seasonally adjusted monthly index of metallic-mineral production, 
with an apparent small slump in March and April (due to the effects 
of a late spring on adjusted statistics) after the deep trough in October 
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and November 1949. (It is necessary to use adjusted statistics of 
ore carloadings to detect the underlying change, because winter car- 
loadings fall to one-tenth of summer loadings.) The same close 
relationship was true of coal carloadings and monthly production; 
the 1950 dips for coal were actual and occurred at different times— 
February and July. Annual freight revenue per ton of mineral 
freight originated rose 4 percent, continuing the steady increase since 
the low of 1946. 

Oil-pipeline transportation increased over 1949 more than domestic 
crude ‘production. Although crude-oil production increased 7.1 
ercent, the number of barrels of oil originated on line and received 
rom connections increased 11.1 percent and oil-pipeline transporta- 
tion revenue increased 16.6 percent. Annual discrepancies of this 
size are typical. However, the longer-run increases in oil production 
and pipeline transportation are comparable; between 1943 and 1950 
each increased around 30 percent. Annual movements of pipeline 
revenues and pipeline volume matched closely from 1942 to 1948, after 
which revenues rose 17.1 percent from 1948 to 1950, while volume 
increased only 1.7 percent. 


PRICES AND COSTS 


The annual average of mineral prices was little changed in 1950 
from that in 1949; furthermore, for many mineral products there was 
little change during the year. This is shown both by annual 
output and value reports to the Bureau of Mines and by the mineral 
price indexes of the Bureau of Labor Statistics. Estimates of price 
increases between 1949 and 1950, based on Bureau of Mines data, 
are: 1.0 percent for all minerals, 0.4 percent for fuels, 4.6 percent for 
metals, and 1.6 percent for nonmetals (other than fuels). The Bureau 
of Labor Statistics indexes show decreased prices for crude petroleum, 
natural gas, fertilizer materials, and manufactured fertilizers. Metal 
prices were higher. 

The monthly behavior of prices varied. The BLS index for non- 
ferrous metals hit a low in March 1950, after which it rose 43 percent 
by December, but this was only 5.8 percent above January 1949. 
There was almost no change (0.6-percent increase) in crude petroleum 
over the year, a slight decrease (1.5 percent) in the bituminous-coal 
index, a 4.6-percent increase in anthracite, a 6.1-percent increase in 
natural gas, and a 7.9-percent increase in petroleum products. The 
price of iron ore was jumped twice during the year, ending up 15 
percent higher than it started. 

The cost of mining materials per unit of input, as shown in a general 
way by various wholesale price indexes, increased during the year. 
The 1950 cost of fuel and: power averaged about 1 percent over 1949, 
metal fabricated products about 2 percent, and lumber about 14 
percent. The lumber index, which is notoriously volatile, rose about 
22 percent between the beginning and the end of the year. The price 
of blasting powder rose sharply in December 1950, just before the price 
freeze, after over 2 years of great stability. The lesser percentage 
increase in average hourly earnings than in man-hour productivity 
(discussed above) indicates generally lower labor costs per unit output 
in 1950 compared with 1949. 
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INCOME AND CAPITAL EXPENDITURE 


Income and Dividends.—Corporate income before Federal and State 
profit taxes increased significantly for all mineral industries, but in- 
creases for mineral manufacturing were about twice as much as for 
mineral mining. Fourth-quarter mining earnings before taxes 
doubled first-quarter earnings. Taxes comprised a 16-percent larger 
share of income before taxes in 1950 than in 1949 (increasing from 
26.5 to 30.7 percent for mining industries). The increase in income 
after taxes was therefore somewhat less than in income before taxes.“ 

Except for coal mining, dividends paid by corporations were almost 
exactly the same share of income after taxes for each mineral industr 
as they were in 1949. They averaged one-third but were one-half 
for metal mining and one-fourth for bituminous coal.’ 

The much smaller income of unincorporated mineral enterprises 
apparently increased percentagewise somewhat more than that of 
corporations, but these data are less reliable than those for corpora- 
tions. The large group of unincorporated crude-petroleum enterprises 
more than doubled the percentage increase in income experienced by 
incorporated enterprises in crude petroleum.“ 

Investment.—Expenditures on plant and equipment by mining 
industries continued downward in 1950 on an annual basis, although 
the quarterly figure rose after the first-quarter low, when it was only . 
83 percent of 1948 and was lower than at any time since the first 
quarter of 1947. A similar quarterly trend held for fuels (petroleum 
refining and coal products) and for primary metal manufacturing. 
Applications in the fall of the year for Government assistance in the 
form of accelerated tax amortization indicated a prospective rapid 
increase in investment, with iron and steel in front and petroleum, 
metal mining, and coke and coal substantially ahead of nonmetallic 
raw materials. 

The bulk of crude-mineral capital expenditure in 1950 (expenditure 
by mining companies, plus that on crude petroleum) was for crude- 
petroleum production; however, capital expenditure in this sector was 
the smallest since 1948. The value for 30 large companies was 
$1,193 million, 72 percent of 1948.° The reduction from 1948 in 
mineral-industry capital expenditures closely paralleled that of 
industry in general, but the timing differed from that in durable manu- 
factured goods and in manufacturing as a whole in that the latter 
experienced their reduction all in 1949. 


FOREIGN TRADE AND INVESTMENT 


Foreign Trade.—As might be expected from increased industrial 
activity and the drive to accumulate inventory after the outbreak 
of hostilities in Korea, imports of mineral raw materials were gen- 
erally higher in 1950 than in 1949. Exports, on the other hand, 
because of the increased rates of domestic consumption, as a whole 

* Work cited in footnote 2, pp. 167-171. 

Work cited in footnote 2, p. 173. 

* Work cited in footnote 2, pp. 165, 167 


* Coqueron, F. G., and Pogua, J. E., Financial Analysis of Thirty Oil Companies for 1950: Chase National 
Benk of tbe City of New York, Petroleum Dept., June 1951, 23 pp. 
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showed no upward tendency and in a number of individual instances 
dropped sharply. 

Metals in particular showed the effect of defense mobilization. 
Imports as a whole rose abruptly, and there was a pronounced shift 
from imports of ore and concentrate to imports of metal and other: 
advanced forms. While receipts of bauxite, for example, were slightly 
lower, those of aluminum metal more than doubled. Imports of 
copper in ore and concentrate were off by about one-third and in 
semi-refined form by 7 percent, but imports of refined copper rose 
18 percent, receipts of copper scrap more than quintupled, and 
those of copper manufactures also increased. Similarly, imports of 
lead in ore and concentrate were nearly one-third lower, while imports 
as metal, alloy, or scrap increased by three-fifths. Zinc, a partial 
exception to the general] rule, was imported in increased quantity in 
all forms, including ore and concentrate. | 

Imports of crude steel nearly quadrupled in 1950, and those of 
basic steel-mill products were nearly five times as great as in 1949. 
Exports of crude steel, on the other hand, fell to less than one-fourth 
of those in 1949, while exports of castings and forgings and of other 
steel-mill products fell over one-third. 

Fuel imports also responded to the increased industrial activity. 
Crude-oil receipts increased 14 percent and those of residual fuel oil 
- nearly 60 percent. Exports of crude petroleum increased roughly 
half, but not enough in absolute amount to outweigh the increase 
in imports. Exports of fuel oil also increased somewhat, but those 
of motor fuel declined substantially. Exports of natural gas and of 
natural-gas liquids each increased by about one-fifth. Exports of 
bituminous coal, which had dropped markedly in 1949, declined still 
further in 1950, while exports of coke continued their very marked 
decline of recent years. 

The record on nonmetallics was similar to that for metals with 
regard to imports but was somewhat mixed on the export side. There 
were substantial increases in imports of industrial diamonds and other 
abrasives, asbestos, and mica. Exports of sulfur, on which the rest 
of the world largely depends, increased substantially. Exports of 
phosphate rock—many times imports of the same material—in- 
creased, but those of other phosphates declined. Potash exports 
declined slightly, as imports increased ninefold to create a net im- 
port balance. Imports and exports of nitrogen compounds, which 
are roughly on the same level, increased slightly and decreased slightly, 
respectively. 

Details on United States imports and exports of minerals in 1950 
will be found in tables 5 and 6. 
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TABLE 5.—Imports for consumption of mineral products by the United States, 


1948-50 ! 
[U. S. Department of Commerce] 
Value 
Quantity (thousand dollars) 
1948 1949 1950 
METALS 
Aluminum: 
Bauxite.......... thousand short tons 
(dried equivalent) 15, 821 16, 353 15, 719 
Metal. Eeer short tons.. 41,799 36, 082 67, 533 
Compounds do- 128 66 147 
Manufactürées. s 404 723 1, 032 
Antimony: 
Ore. Seege short tons (Sb content) 4, 312 2, 488 1, 850 
Metal ·˙ð»⅛r a short tons.. 2, 337 1, 285 2, 213 
Arsenic: 
MA la do.... 18 19 57 
Oxide (white arsenic)..........- do.... 884 565 1, 426 
Beryllium ore............... ....-.-. do.... 299 858 1, 182 
Bismuth metall. do.... 465 834 1, 287 
Cadmium: 
Flue dust....short tons (Cd content) 1, 438 1, 596 1, 519 
Ur E EE short tons.. 22 303 1, 504 
Calcium metal..................... do.... 2 5 66 
Cbromium: 
Chromite. short tons (CrOs content) 33, 010 24, 200 23, 288 
Ferrochromium 
short tons (Cr content) 1, 471 1, 280 4, 530 
Cobalt: 
Ore and concentrate 
short tons (Co content) 2, 523 2, 011 2, 240 
ff - 8 short tons 7, 744 8, 999 10, 953 
Compounds.. ...-.--..-----.-- do.... 817 386 , 040 
Columbium ore and concentrate. do 659 562 753 
Copper: ¢ 
Ore and concentrate 
short tons (Cu content).. 24. 927 400 85, 809 
femirefined metal and alloys...do.... 65, 896 56, 618 , 098 
Refined metal and alloys......- do. 108, 528 111, 590 132, 232 
r sce 8 do 3, 249 2. 437 13, 120 
„„ T do.... , 040 10, 499 18, 978 
Ore and base bullion..thousand troy 3 
ounces (Au content).. 35, 136 36, 160 31, 645 
Bullion. A ee eege do.... 1,898,916 | 735, 210 131, 099 
Alloy (ein)... ro LA AS A EE 47,123 20 5 
Iron and steel: 
„ thousand short tons. 27, 330 36, 735 44, 027 
Pig or sponge iron and iron and steel 
ECG ceras thousand short tons.. 23, 323 33, 902 45, 012 
Crude steel. issue zu short tons.. 1, 427 3, 510 11, 719 
Semirnanufactures S do- 5, 548 10, 901 37, 556 
Ore, concentrate, flue dust, etc.! 
short tons (Pb content) 8. 353 34. 528 21, 184 
Metal, alloy, and scrap do.... 97, 985 87, 243 114, 7 
Manufsctures E short tons.. 136 131 157 
Magnesium rnetal................... do- 184 537 218 
anzanese: 
Ore short tons (Mn content) 23, 339 26, 798 41, 882 
RE A ce we ous do. 14,517 | 11,307 16, 280 
SE metal........ flasks (76 pounds).. 31, 951 | 103,141 56, 080 1, 567 6, 762 2, 694 
Nicke 
Ore, oxide, and matte..... short tons..| 35,368 23, 370 27, 442 13, 577 11,183 18, 097 
Metal and scerap................- do.... 71, 567 73,774 69, 794 47, 454 54, 833 58, 820 
Compounds essere do....| 21,514 12, 242 16, 306 10, 001 6, 585 10, 488 
Platinum group: 
Ore and concentrate....troy ounces 
F content) 1. 893 505 628 163 18 26 
eli eelere do....| 270,840 217, 779 427, 006 14, 811 11, 837 23, 186 
Radium: Salts................ milligrams. . 77, 018 98, 032 80, 969 1, 385 1, 720 1, 236 
Ss F short tons 134 86 182 490 317 768 
euver: 
Ore and base bullion 
thousand troy ounces (Ag content)..| 35,339 31, 998 33, 899 25, 698 22, 566 24, 404 
Bun, do 49, 636 63, 794 74, 150 36, 911 45, 656 54, 979 
Alloy (coin %%% 8 8, 275 5, 313 30, 562 
Silicon metal and alloys....... short tons.. 7, 614 7, 652 14, 998 258 323 810 
Tantalum ore do.... 64 68 164 83 237 244 


For footnotes, see end of table. 
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TABLE 5.—Imports for consumption of mineral products by the United States. 
1948-50 !— Continued 


Quantity 


min METALS—continued 
Concentrate. short tons (Sn content)..| 41,991 
Metal aud scrap. ............... do....| 55,100 
Titanium: 
Ilmenite.................. short tons..| 242,119 
RütlfeñO do- 8, 771 
Ferrotitenium. do.... 28 
Tungsten: 
re and concentrate? 
short tons (W content).. 4, 237 
Metal and carbide. ............. do.... (3) 
Ferrotungsten and alloys....... 0 8 
Compounds Goo nesses awe ecu 


Vanadium ore and concentrate 
short tons (V content).. 526 
Zinc: 
Ore and concentrate 10 
short tons (Zn content)..| 174,452 


Metal... as short tons.. 92, 536 
e A A PR DU MEUSE do....] 10,273 
Manufactures................... do.... (2) 
Zirconium ore........--------------- do....| 18,154 
FUELS 
Anthracite—— short tons. . 945 
Bituminous l. do....| 291, 337 
A A 8 do....| 161, 490 
Fuel briquets do.... 


Petroleum products: 


Motor fuel do.... 427 
Kerosine and naphtha.......... do.... 152 
Gas oil and distillate fuel oil. do.... 2,552 
Residual fuel ol. .---------- do....| 55,536 
Lubricating oils do.... 102 
Ar, ²˙ J do 1. 589 


NONMETALLIC MINERALS 


Abrasives: 
Diamonds, industrial 
thousand carats.. 10, 649 


Other natural 12. short tons .] 25. 607 
RAin! do....| 174,672 
Asbestos, unmanufactured.......... do....| 647, 881 
Asphalt and related bitumens, natural 
short tons.. 4, 857 
Barfum: 
EE do....| 53,204 
Withers... Cer geg do. 2, 470 
Compounds E—— do- 152 
Boron minerals and compounds. do- 18 
Bromine and compounds do.... (3) 
Calcium chlorid do.... 
Carbon black do.... 5, 110 
Comente ere do. 53,188 
Clav; HW. A E do....| 135, 941 
Cornwall stone do.... 1, 390 
elle GE do.... 2,353 
Feolispar. i222. wcw*ro eA RiTA do.... 34, 773 
r m nua d do....| 111,626 
Gem stones: 
Diamonds, gem..... thousand carats.. 1, 208 
Emerald carats../ 16, 150 
FCC (3) 
A A cna short tons. 52,317 
Gypsum: 
Crude, ground, and calcined 
thousand short tons.. 2, 860 
Manufactures- ccc. Sse ce dee eg ec 3) 
If A Eis short tons.. C 
r he kPa dei RE: do....' 17,091 


For footnotes, see end of table. 


245 
12, 119 


29, 075 
92, 777 


216, 459 
3 


18, 289 
346, 706 
437. 585 

804 


181, 432 
197 


302 
3,031 


: 123, 037 


1 
1,780 


382 
17, 417 


ES |S | — | ees —ü—ä—ͤ 


Value 
(thousand dollars) 

1948 1949 1950 
72, 170 78, 176 47, 163 
103, 323 | 133, 707 152, 903 
1, 759 2, 479 1, 199 
589 180 150 
17 20 81 
8, 716 6, 390 15, 309 
(*) 22 322 
SE 31 1, 083 
E, A 2 
534 272 709 
14, 702 16, 008 25, 921 
24, 917 29, 345 38, 840 
1, 181 559 688 
49 11 235 
571 637 431 
E PA 255 
2. 003 2, 368 2, 369 
2, 110 3, 976 5, 297 

3 3 

284,215 | 348, 108 381, 548 
1, 818 119 879 
579 27 956 
5, 853 4,700 6, 638 
118,193 | 122,194 190, 273 
278 5 14 
2, 566 2, 635 3, 528 
33, 269 17, 723 35, 446 
978 644 1, 079 
10, 918 8, 023 10, 547 
37, 974 33, 940 47, 250 
167 88 136 
444 195 442 
95 63 51 
21 16 246 
33 36 35 
40 20 16 
(°) MN 54 
1, 294 984 1, 146 
797 336 3, 614 
2, 124 1, 481 2, 001 
18 12 14 
210 1,312 978 
220 108 Y 
1, 825 1, 549 2, 580 
100, 645 69, 674 103, 301 
315 511 245 
14, 980 13, 947 16, 095 
2, 046 1, 260 2, 080 
2, 992 2,716 3, 280 
122 135 234 
848 720 1, 056 
259 325 588 
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TABLE 5. -iapa for consumption of mineral products by the United States, 
1948-50 !—Continued 


Value 


Quantity (thousand dollars) 
1948 1919 1950 
NONMETALLIC MINERALS—Con. 
Hydrated...............- short tons... 2, 861 1, 674 1, 253 24 
Otg err do....| 30, 336 30, 807 30, 904 524 
um: 
Magnesit ll ll ll... do.... 4, 060 3, 955 16, 254 906 
Compound 0 207 565 2, 362 122 
EE ssas 2 3 A 19 
Uncut sheet and punch......... do.... 1, 415 1, 233 1, 667 3, 087 
S ĩð Onsen 7, 124 1, 758 4, 402 59 
Manufactur es do 9, 357 9, 747 12. 441 20, 507 
Mineral earth pigmentss do.... 4, 929 4, 137 9, 174 585 
Mineral wax (ozokerite, etc.)........ do.... 402 893 1,171 481 
Nepheline syenite.................. do 01,147 59, 994 63, 208 739 
Nitrogen compounds 
thousand short tons.. 1, 048 1, 079 1,154 47, 701 
|a. Ee short tons..| 91,073 94,747 | 124, 864 3, 806 
P horus: 
Phosphate rock h do 53, 876 72. 678 97, 634 1, 114 
Phosphat ie fertilizers........... do....| 120,708 | 162,457 | 158. 041 8, 136 
tash..... short tons (K30 equivalent) 27, 181 19,216 | 199, 493 13, 995 
el. AA 8 short tons..| 120,300 | 135,449 | 233,818 412 
crystal thousand pounds. 1, 239 320 310 791 
EE short tons.. 5, 621 6, 309 7, 869 59 
Sand and gravel 
G o A A do.... 16, 914 11, 491 9, 191 25 
Other sand. .................... do.] 336,898 | 287.452 | 290,025 206 
E MPO REPE do.... Wb 135, 227 146, 079 8 
Sodium sulſ ate. short tons.. 29, 612 21, 388 67, 177 844 
2 ⁰²¹¹ꝛꝛä ·¹ (13) (13) (13) 2, 660 
Strontiam minerals. .......... short tons..| 21,771 9, 394 8, 630 142 
EU obte cau do.... 6 
Tale: 
Unmanufactured............... do....| 18,377 , 816 7 692 
Manufsctur ess (2) (2) 8 


t Table does not include certain minerals or mineral manufactures of relatively small importance or for 
which adequately differentiated statistics do not exist. 

3 Data not available. 

3 Less than 0.5 ton. 

* Includes copper for smelting or refining and export as follows: 


Quantity (short tons) Value (thousand 


dollars) 
1948 1949 1950 1948 1949 1950 
Ore and concentrate. ....... 2.2. LLL c LL LL eL Lee lll 16,070 6,093 6, 501 7,074 2,827 2, 884 
Semircfined metal and alloys........................... 2,003 448 23, D 1,137 200 11, er 
Refined copper and oallogg d. 8 ͤ ⁵ĩðͤ ón 425 
A A A 4,518 e “cases 2,010 


3 Incindes lead for smelting or refining and export as follows: 1948—44 short tons, $2,089; 1949—377 tons, 
$12,510; 1950—1,066 tons, $138, 466. Gë not include lead recorded as ‘‘nonrecoverable”’ as follows: 1948—43 
short tons; 1949—56 tons; 1950—453 to 

* Includes lead for smelting or Penne and export as follows: 1948—38 short tons, $9,491; 1949—3 tons, $592; 
19560— 206 tons, $89,179. 

? Includes manganese for smelting or refining and export as follows: 1948—412 short tons, $10,903; 1949— 
! tons, $32,558; 1950—66 tons, $2,407. 

* Includes tungsten for smelting or refining and export as follows: 1948—909 short tons, $038,668; 1949—207 
tons, $434,078. 

* Less than $500. 

4 Includes zinc for smelting or refining and export as follows: 1948—40,637 short tons, $2,963,042; 1950— 
10,53 tons, $1,607,517. Does not include zinc recorded as "nonrecoverablo" as follows: 1948—112 short tons 
1949—58; tons; 1950—93 tons. 

4 Less than 500 barrels. 

3 [ncludes value of abrasive paper and cloth but excludes quantity because not available on tonnage basis. 

H Quantity cannot be aggregated because of varying units. 
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TABLE 6. —Exporta of mineral products from the United States, 1948-50 1 
[U. S. Department of Commerce] 


Quantity Value (thousand dollars) 


METALS 
Aluminum: 
Bauxite 
short tons (dried Sdn Ren 638 04, 543 80, 305 1, 202 513 1, 144 
Mete!!! tons. 40, 546 37, 179 21, 284 29, 037 21, 455 11, 029 
Compounds 8 17. 881 18, 861 17, 403 1, 067 1, 219 1, 205 
Manufactures..................- ll... (3) 14, 183 11, 470 11, 1% 
Antimony: 
Ore and concentrate...... short tons.. 69 35 6 30 11 1 
Metal and alloys................ do.... 258 450 148 181 337 86 
Beryllium: 
Conoentrate.................... do.... (3) OI 1 2 1 
Metal and alloys................ MUN 13 04 110 48 482 308 
Bimma ec and 4 alloys „„ do 176 95 100 711 357 387 
um: 
i aen do.... 478 283 176 1, 872 1, 264 705 
e A do.... 1 2 5 3 6 12 
Orr ee benz 46 „ 55 . 
Chromium 
Chromite....................... do.... 2, 894 2, 382 2, 044 82 74 63 
Ferrochromium 
short tons (Cr content) 6, 754 2, 200 347 2, 371 943 134 
Metal and nonferrous alloys 
short tons.. 162 2 278 54 
Cobalt: 
/» A do . (3) 182 (4) 
ll! do ) 82 80 2 56 82 
Columbium concentrate............ (o A ) 9 55 2 12 50 
Copper: 
nrefined and semirefined 
short tons (Cu content).. 2, 473 200 616 1, 029 79 223 
Refined and semimanufactures 
short tons..| 207,022 | 195,990 | 192,339 110,284 95, 263 86, 712 
Other copper manufactures........... (3) (3) (2) 2, 250 1, 655 1, 503 
Brass and bronze......... short tons..| 520,107 | $23,538 | 516, 256 22, 442 20, 564 17, 189 
aoe Ee do....| 42,135 31, 717 30, 149 6, 515 4, 321 4, 151 
Ore and base bullion 
Bali troy ounces (Au content 2, 865 N 97 34 
on 
thousand troy ounces (Au content) 5, 233 2, 169 14,633 | 186,995 80, 644 514, 249 
Ae! y PA 113, 776 4. 194 19, 752 
Iron and steel: 
OB. 2 iere thousand short tons.. 8, 450 2, 716 2, 857 13, 745 14, 654 15, 717 
Pig iron and iron and steel scrap 
short tons. 247,085 | 423,412 | 277,134 12, 372 16, 505 12, 525 
Crude steel..................... do....| 219,341 | 257,248 61, 612 16, 737 21, 546 4, 963 
8teel mill products 
thousand short tons.. 4, 217 4, 520 2,864 | 600,702 | 671, 207 443, 183 
Iron and steel castings and forgings 
short tons] 117,345 | 136, 345 87, 832 19, 641 22, 671 14, 003 
lll... 8 do 1, 626 2, 715 5, 241 783 1, 048 1, 420 
AlOyS. os sete 8 do.... 1, 315 1, 470 L 852 1, 014 
Compounds.................... do.... 1 3,528 3, 496 1, 404 1, 1, 166 
Magnesium metal................... do.... 708 399 
ese: 
re and concentrate do.... 9 5, 033 8, 962 687 354 458 
CC do. 10, 747 6, 627 943 2, 993 1, 360 161 
M metal........ flasks (76 pounds) 26 577 447 54 38 
Molybdenum: 
Ore and concentrate 
short tons (Mo content) 2, 066 2, 660 3,117 2, 999 4, 624 5, 454 
Ferromolybdenum........ short tons.. 594 478 589 719 927 
M Peal and nonferrous alloys....do.... 28 43 73 72 100 115 
Ore and matte.................. do.... 1 26 6 2 4 2 
770 do 1, 353 805 338 1, 494 960 414 
ANNOYS AA 88 do.... 6, 830 3, 640 6, 601 6, 508 4, 304 3, 648 
Manufactures......................... (3) (3) (2) 746 922 877 
Platinum group: 
Ore and concentrate...... troy ounces 
platinum-group-metal content) 5 165 82 1 2 (4) 
Bi Ml! eebe troy ounces..| 36, 465 40, 778 37, 609 1, 605 2, 125 1, 797 
ver: 
Ore and base bullion 
troy ounces (Ag content) 4,15l WK EE, E JJ 
Bullion thousand troy ounces.. 1, 281 3, 007 4, 598 951 2, 180 3, 563 
Ahh AS PA EE 11, 447 21, 101 2, 639 
Tantalum concentrate, metal, and alloys 
short tons.. OO) 3 1 34 96 61 


For footnotes, ses end of table. 
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TABLE 6.—Exports of mineral products from the United States, 
1948-50 ! —Continued 


1948 
METALS—continued 
Tin me; KR tons 87 
Titanium: 
Concentrate do 1, 454 
Ferrotitanium.................. 9 
Compounds —ꝛ ----| 28,824 
Tun 1 
re and concentrate do.... 415 
Ferrot EE do.... 628 
Metal and alloys................ do.... 91 
Vanadium: 
Ore and concentrate 
short tons (V content).. 7 
Ferrovanadium........... short tons.. 119 
Yi Metal and nonferrous alloys. . do- 1 
e: 
Ore and concentrate $ 
short tons (Zn content) 3, 547 
Metal and scrap ?........- short tons..| 73,772 
Compounds.................... do....| 29,657 
Zirconium: 
Ore and concentrate............ do.... 312 
Metal and alloys................ Oscos 11 
FUELS 
Anthracite.......... thousand short tons 6, 676 
Bituminous col. do....| 45,930 
Coke EE short tens] 706, 782 
Fuel briogets do. 7, 
Natural eag million cubic feet. 5, 645 
Natural-gas liquids: 
Natural gasoline 
ousand barrels (42 gallons). . 4, 066 
LP-gases........... thousand gallons..| 45,520 


Petroleum, crude and semirefined 
thousand barrels (42 gallons)..| 39,737 
Petroleum products: 


Motor fuel 
thousand barrels (42 gallons)..| 27,163 
Kerosene and naptha........... do.... 4,353 
Gas oil and distillate fuel oll. do. 18,451 
Residual fuel oil................ do.... 9, 469 
Lubricating oilis do....| 12,857 
Other RE Q) 
NONMETALLIC MINERALS 
Abrasives, natural and artificial, includ- 
ing manufactures..............----..--- o 
Asbestos: 
Unmanufsctured......... short tons.. 6, 530 
Manufactures (?) 


Asphalt and related bitumens, natural 
short tons. 13,682 


Boron minerals and compounds....do....| 70,940 
Bromine and compounds.......... do.... 527 
Calcium chloride do....| 11.456 
Carbon black.....................- do. 160, 957 
Cement. thousand barrels (376 pounds). R 5, 922 
As AA A short tons..| 266, 849 
ll A Om... 728 
PV; 8 0.... 
Graphite EEN do.... 1, 047 
Crude, ground, and calcined . do.. 10,797 
Fill 8 short tons.. 462 
[u^ NN 8 0....| 63,088 
777// ³·A¹A do 1, 
Mineral earth pigments............- do.... 6, 929 
Meu war eem etc. do 6, 110 
itrogen compoun 
thousand short tons.. 864 
orus: 
Phosphate rock. ...........-.-.- do.... 1, 278 
P hatic fertilizers..... short tons..| 429, 902 


For footnotes, see end of table. 


Quantity 


1949 


1, 409 
357, 519 


0 


Value (thousand dollars) 


— —— c — 2 — | à iL 


2, 099 584 314 
52, 589 62, 895 45, 176 


10, 485 11, 405 14, 874 
8, 385 6, 551 5, 332 
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TABLE 6.—Exports 1 products from the United States, 


8-50 1 —Continued 
Quantity Value (thousand dollars) 
1948 1949 1950 1948 1949 1950 


p———— EE — — 1: 


NONMETALLIC MINERALS—CON. 


Potash..... short tons (K30 equivalent)..| 69,733 69, 557 65, 047 8, 289 7, 110 5, 534 
Balt au ] ⁵ĩͤ ice short tons..| 387,601 | 359,776 | 190,377 5, 930 3, 353 1, 776 
JN MCN aww Soe e (2) 2) 587 595 614 
Sodium carbonate............ short tons..| 207,090 75, 585 63, 497 9, 654 2, 818 2,173 
A (2) (2) (2) 1,015 960 717 
ur: 
Crude.......... thousand short tons.. 1, 414 1, 603 1. 614 26, 779 30, 490 80, 951 
Refined................... short tons.. 36, 546 33, 751 42, 029 1, 774 1, 683 2, 249 
e: 
Unmanufactured............... do.... 16, 327 15, 840 20, 593 432 440 561 
Manufactures G 002-2.. -22 .--20-- (2) Q) (2) 2, 229 1, 637 1, 260 


1 Table does not include certain minerals or mineral manufactures of relatively small importance or for 
which adequately differentiated statistics do not exist. 

3 Not available. 

3 Less than 0.5 ton. 

4 Less than $500. 

ê Weight of certain brass and bronze manufactures valued at $6,337,009 in 1948; $5,499,205 in 1949, and 
$5,175,294 in 1950, is not recorded and therefore omitted from the quantity figures only. 

V Dross included with “ore and concentrate” during 1948, but with metal and scrap" in 1949-50. 

Quantity cannot be aggregated because of varying units. 

$ Includes face and body powders. 


Tariffs.—Reduced rates of import duty came into effect in the 
first half of 1950, as the result of trade-agreement negotiations at 
Annecy, France, in the summer of 1949, on boric acid, ammonium- 
chrome alum, mercury compounds, siennas, caustic potash and 
caustic soda, pumice and pumice products, talc, various types of 
earthenware, certain types of marble and breccia, manufactured or 
semimanufactured alabaster, granite, travertine, miscellaneous monu- 
mental and building stones, slate (other than roofing), ferrochrome, 
and various iron and steel products. 

Further trade-agreement negotiations were undertaken at Torquay, 
England, in September 1950, with such items under discussion as 
coal-tar derivatives; resublimed iodine; phosphorus; mineral-earth 

igments; crude and ground barite; brick, tile, clays, and earthenware; 
fe dspar, mica, talc, and fluorspar; granite; pig iron, various ferro- 
alloys, and various iron and steel products; titanium, barium, boron, 
strontium, thorium, vanadium, calcium, zirconium, and various 
alloys thereof; crude aluminum and alloys; bismuth; lead ore, matte, 
metal, and various products; zinc ore and metal; and compounds of 
ammonium, barium, cobalt, lead, zinc, tin, magnesium, potassium, 
sodium, strontium, thorium, and cerium. 

By an exchange of notes on June 23, 1950, the United States and 
Mexico agreed that the 1943 Trade Agreement between the two 
countries would cease to be in force after December 31, 1950. The 
most important result was to cause the reduced import tax on crude 
petroleum, topped crude, and fuel oil to become subject once more to 
the quota arrangement applicable under the earlier Venezuela agree- 
ment, whereby the reduced rate of 10% cents a barrel was limited 
each year to an amount equal to 5 percent of the quantity of crude 

rocessed in United States refineries in the preceding calendar year. 
For certain other commodities in the Mexican agreement, including 
fluorspar, lead ore, and various lead products, the duty reverted to 
the rate specified in the Tariff Act of 1930. Because it had been 
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“bound” in the General Agreement on Tariffs and Trade (Geneva 
negotiations), the rate on zinc in ore and other forms did, not change. 

ecause Of Chinese withdrawal from the General Agreement on 
Tariffs and Trade, the United States withdrew, effective December 
11, 1950, certain concessions it had originally negotiated with that 
country. As a result, rates of duty were increased on tungsten ore 
and concentrate, antimony metal, and certain manufactures of talc 
and other nonmetallic minerals. 

Applications for relief under the trade-agreement escape“ proce- 
dure were brought early in 1950 by both the Reynolds Metal Co. and ` 
Kaiser Aluminum & Chemical Corp. with respect to the tariff on crude 
aluminum and aluminum-mill products; both were dismissed later 
in the year by the Tariff Commission after preliminary inquiry. 
Similar applications with respect to lead ore, bullion, and scrap were 
fled in May by the Emergency Lead Committee (New York) and 
the New Mexico Miners and Prospectors Association, but these two 
were also dismissed in January 1951 after preliminary inquiry. 

The import tax on refined copper and copper in ore, etc., reverted 
to 2 cents per pound on July 1, 1950, when Congress declined to 
extend the previous suspension. The duty suspension on metal 
scrap, on the other hand, which had expired July 1, 1949, was rein- 
stated October 1, 1950, until July 1, 1951. 

Economic Cooperation Administration.—The Economic Cooperation 
Administration in 1950 continued to spend heavily, and this had a 
substantial effect on international mineral production, consumption, 
and capacity. Loans for expanding strategic mineral production and 
purchases of strategic minerals with counterpart funds provided direct 
stimulus to production expansion; indirect effects were achieved by 
using commodity-procurement authorizations by assisted countries to 
buy mineral products.” 

ans totaling about $36 million were approved for projects in ECA 
countries and their dependent territories to produce strategic minerals. 
Repayment was to be in the form of aluminum, lead, zinc, diamonds, 
copper, nickel, chromite, and tin for the United States National Stock- 
pile. By far the largest of the 14 such projects was one for develop- 
ment of bauxite in Jamaica. The next largest loan was for further 
assistance to lead-zinc mining at Bou Beker, French Morocco. 

Commitments were made by ECA in 1950 for purchasing over 
$25 million worth of strategic minerals (diamonds, ferromanganese, 
platinum, lead, fluorspar, mica, aluminum, and cobalt) in ECA 
countries and their dependencies. The big bulk of this was for pay- 
ment from ‘‘5-percent counterpart” funds, representing local currency 
set aside by assisted countries for the use of the United States. 

Roughly $600 million of procurement by assisted countries was 
authorized for minerals and mineral products; of this, the United 
States was the source of about one-fourth. Mineral products com- 
prised over one-fourth of all ECA commodity-procurement authoriza- 
tions in the year. 

Private Foreign Investment.! Mineral industries continued to lead 
private direct American investment in foreign countries, accounting 
for 40 percent of the outstanding total of $13,550 million at the end of 


9 Economic Cooperation Administration, Quarterly Reports to Congress for calendar year 1950. 
" See Survey of Current Business, Private Capital Outflows to Foreign Countries: Vol. 31, No. 12, 
December 1951, pp. 12-14. . 
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1950. Three-fourths of the mineral equity abroad was in petroleum. 
The net gain during the year in mineral-industry investment abroad 
was 11 percent, slightly more than for the total private direct American 
investment abroad. Three-fifths (or $700 million) of the total new 
investment (for all industries) was derived from new capital and the 
remainder from reinvested SG The sources of incremental 
investment funds in mining and smelting were in about the same ratio, 
but only one-tenth of the increased investment in petroleum was 
.reinvested earnings. Petroleum represented about half of total net 
new direct foreign investment in 1950 and other mineral inductries 
about one-tenth. 

The Western Hemisphere received 60 percent of the direct mineral 
investment. New investment in Canada was twice that in Latin 
America, even though the cumulative total in Canada is only half that 
in Latin America. 

Total mining and petroleum investment abroad in 1950 equaled 
20 percent of domestic investment. For petroleum alone the ratio 
was 27 percent and for other mining 15 percent. 


DEFENSE MOBILIZATION 


Defense Production Act.—The Defense Production Act of 1950 
(Public Law 774, 81st Congress, 2d session, approved September 8, 
1950) provided, among other things, for substantial assistance to 
expand mineral output, for assistance to mineral exploration, for 
material and equipment allocations, and for price and wage controls. 
Assistance was made available by means of accelerated tax amorti- 
zation, Government loans, loan guarantees, advances, and contracts 
to procure or conditionally procure from expanded output. The 
assistance was open to American companies with properties either in 
the United States or abroad. A limit of $2 billion was placed on the 
gross commitments to be made during the year of the act’s life, but 
this was not intended to limit the programing or negotiation of 
expansion projects involving far greater commitments. 

Defense Minerals Administration.—The Defense Minerals Adminis- 
tration was organized in the United States Department of the Interior 
under Dr. James Boyd, who also continued as Director of the Bureau 
of Mines. Work was begun immediately on programs for minerals 
expansion, as well as on recommendations to the Defense Production 
Administration for accelerated tax amortization. Several contracts 
and loans were being negotiated or considered at the end of the year, 
but the only proposals recommended or certified to the Defense Pro- 
duction Administration during 1950 were the initial primary alumi- 
num expansions by the existing companies for a combined 320,000-ton 
expansion. Besides being responsible for expanded mineral produc- 
tion, DMA was also made official claimant for scarce materials and 
equipment for the minerals industries. 

Other Agencies.—The Petroleum Administration for Defense and 
the Defense Solid Fuels Administration were also set up in the Interior 
Department, with responsibility for petroleum and for coal and coke, 
respectively. Like DMA, DSFA was headed by a separate Admin- 
istrator, Charles W. Connor. PAD, on the other hand, was headed 
by a Deputy Administrator, Bruce K. Brown, with Secretary of 
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Interior Oscar L. Chapman occupying the Administrator position. 
The functions of PAD and DSFA were similar to those of DMA. 

The National Production Authority in the Commerce Department 
was also organized upon passage of the Defense Production Act. It 
had expansion and claimant responsibilities for manufacturing similar 
to those of DMA for mining, as well as allocation responsibilities for 
scarce materials. In November and December restrictions (some of 
them not effective until January 1) were announced on the consump- 
tion of steel, copper, aluminum, cobalt, nickel, zinc, and tin. 

The line of jurisdiction was formally drawn between NPA and 
DMA in NPA Delegation 5, December 18, 1950, along the lines of 
division of See responsibility between the Bureau of Mines and 
the Department of Commerce; that is, DMA was to be responsible, 
so far as expansion and claimant functions were concerned, for the 
ferrous-metals industry up to but not including blast furnaces, for the 
nonferrous-metals industry through smelting and refining, and for re- 
fractory and other nonmetallic-mineral production through the stage, 
as a rule, of the primary manufacture. In general, NPA retained the 

wer to allocate refined metals and processed mineral products, while 

MA was delegated allocating responsibility for ores and other crude 
materials. 

The Economic Stabilization Agency was also organized under the 
Defense Production Act, and, near the end of January 1951, froze 
mineral prices, along with most others, at the highest obtained during 
the base period of December 19, 1950, through January 25, 1951. 
Plans were under way, however, for industry advisory committee 
meetings to consider specific price regulations for various individual 
commodities. (These meetings, held in January 1951, resulted in 
most metal prices being frozen at the December 19 level.) 

National Strategic Stockpile.—The Emergency Procurement Service 
of the General Services Administration considerably accelerated its 
stockpiling operations during 1950. This was due both to revision of 
the stockpile objectives after Korea to accord with the changed stra- 
tegic outlook and to considerable expansion in stockpile purchasing 
authority and in appropriations granted by Congress. Purchase 
contracts of $831 mill on were made during the year. The value of 
stockpile objectives at year end was $8,870 million, an increase of 
$3,768 million during the year; the value of stockpiles on hand was 
$2,719 million, $742 million more than a year earlier. However, cur- 
tailment of the rate of stockpile acquisition was under consideration 
at the end of the year because of the current material scarcities.!? 

Molybdenum, magnesium, and fluorspar (both acid and metallur- 
gical grades) were transferred during the year from Stockpile Grou 
II (materials accumulated only from Government surplus) to Group 
(materials also purchased on the market). Abrasive-grade bauxite, 
rutile, iodine, and zirconium ores (baddeleyite and zircon) were trans- 
ferred from Group I to Group II, and refractory-grade bauxite was 
added to the stockpiling list (Group I) for the first time. Monazite 
sand (Group I) was redesignated as “rare earths.”’ 

The movement of items from Group I to Group II is equivalent to 


miu ens Board, Department of Defense, Stockpile Report to the Congress: July 23, 1950, and January 
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elimination of the objectives for those items and hence of the need to 
purchase; quantities already in the stockpile are retained, however. 

The Bureau of Mines continued its efforts to improve the availa- 
bility of stockpiled materials, with particular progress for the following: 
Aluminum and bauxite, antimony, asbestos, beryllium, chromite, 
cobalt, copper, kyanite, lead, zinc, cadmium, magnesium, manganese, 
mica, monazite, talc, tin, titanium, and tungsten. 


TECHNOLOGY * 


Mining.—Technologic developments in mineral mining in 1950 
largely involved adoption of new equipment and new practices, with 
few noteworthy shifts in mining methods.“ 

Unusually large caving blocks were laid out in the Canadian asbestos 
mines, and introduction of block caving into the Lake Superior iron 
district brought this mining method back to the country of its be- 
ginnings. Sand filling of stopes was tested and techniques were 
perfected at a number of mines. A novel and interesting mini 
method reported during the year was that employed by the Roun 
Mountain Gold Dredging Corp. in Nevada where, starting in Janua 
1950, a large alluvial gold deposit was mined by “‘dry-land”’ methods.'5 

Roof bolting Ed further acceptance in both metal and nonmetal 
mines, while steel and concrete supports were adopted in some mines 
as & means of holding openings in heavy ground. 

In the equipment field, drilling economy as usual was the chief 
objective, with particular interest in competing types of drill bits. 
The carbide insert bit gained increased acceptance, but the multi-use 
and single-use (throw-away) detachable bit, the diamond drill, and 
even the conventional forged-steel bit appeared stil to have uses 
from which they would not be displaced. Light drills on jackleg 
mountings were adopted at a number of mines, while at others mobile 
drill jumbos were installed. Millisecond-delay electric blasting caps 
were used experimentally in many mines, and results appeared to be 
definitely advantageous, particularly in stoping. 

Diesel power was introduced underground more widely, not only for 
locomotives but for bulldozers, compressors, and other powered equip- 
ment. Mucking machines—track-mounted, rubber-tired, or with 
crawlers—and a variety of trackless transport equipment made 
further advances for loading and hauling. 

Milling and Metallurgy.—Beneficiation of metallic and nonmetallic 
minerals continued to be improved. Great strides have been made in 
applying the Driessen cone, also known as the Dutch cyclone, in 
dewatering concentrates and fine coal and, if fed with & dense medium 
for separating granular heavy minerals from gangue, as & substitute 
for the use of tables. The Humphrey spiral concentrator has been 
increasingly used in the heavy sands of Florida for recovering ilmenite, 
rutile, leucoxene, zircon, monazite, and staurolite from sea sands and 

u The sections on mining, milling and metallurgy, and fuels were prepared, respectively, by Charles H. 
e Metals Branch, Oliver O. Ralston, chief metallurgist; and Arno C. Fieldner, chief 
dur oben 4. H., Survey of Mining Practice: Eng. and Min. Jour., vol. 152, No. 2, pp. 108-115, and 
No. 3, 1951, pp. 80-83. 

Mining Engineering, Annual Review, Metal Mining: Vol. 190, No, 2, 1951, pp. 118-121. 

Clarke, V. H., Metal-Mining Practice: Min. Cong. Jour., vol. 37, No. 2, 1951, pp. 40-42 


. 40-42. 
u Hutt, J. B., New 17,000-Ton Dry-Land Dredge: Eng. and Min. Jour., vol. 151, No. 6, June 1950, 
DD. 68-70. 
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granular phosphate from the pebble phosphate area. Spirals are also 
used in the Adirondacks for recovering ilmenite. They can be 
installed in a small fraction of the space required for gravity-concen- 
trating tables. Spirals also successfully treated flake mica from 
weathered material in the South; in this case the mica acts like the 
lightest specific gravity mineral present, due to its shape. 

Beneficiation of the taconite ores continued at an accelerated pace. 
The problem of agglomerating fine iron-ore concentrate into particles 
suitable for blast-furnace feed has been acute. Briquetting, sintering, 
and pelletizing have been investigated and compared. Pelletizing in- 
volves processing flotation concentrates with the proper amount of 
moisture so that they can be rolled into water-bound spherules that can 
be indurated by heating to the proper temperature to mature 
the colloidal fraction into a permanent binder. 

The Dorr fluosolids reactor, originally installed commercially for 
burning powdered limestone, is being tested for roasting and heat- 
treating a wide variety of powdered mineral products. The apparatus is 
capable of close control of temperature and close control of gas analysis 
in the hot gases supplied to or taken from the reactor. Better sulfate 
and chloridizing roasting is anticipated. Stronger SO, gas from the 
Sete of pyrite or pyrrhotite flotation concentrate is another 
possibility. 

Mineral beneficia tors are continually improving crushing and grind- 
ing techniques and apparatus. Every year new forms of apparatus 
are developed for dense- medium concentration of coarse and sand 
sizes of minerals. 

Vacuum methods of reducing metals and melting them are finding 
more applications for treating titanium, zirconium, molybdenum, and 
other metals that are sensitive to ordinary furnace atmospheres. 
Magnesium was the metal that brought about rapid improvement in 
vacuum techniques during World War II, and suitable equipment is 
now easily acquired. 

Fuels. Development work on synthetic liquid fuels from coal and 
oil shale continued to occupy the greater part of the Bureau of Mines 
fuels research pro ; important progress was also made in de- 
termining the minable reserves of coking coal. Experimental research 
on coking coals has shown that many low-grade deposits can be 
upgraded by washing to remove sulfur and ash and that large reserves 
of weakly coking coals can be utilized by blending them with strongly 
coking coals for making metallurgical coke. Other research developed 
a new method for rapidly drying small sizes of lignite and noncoking 
coals in a fluidized or entrained state. The Bureau's research work 
on coal in 1950 is summarized in Information Circulars 7618 and 
7647. 

Bureau of Mines Publications. Among the more important Bureau 
of Mines publications of a theoretical nature released during the year 
were those dealing with: Theoretical metallurgy (p. 3, B 477), “ 
generation and propagation of strain waves in rock (p. 13, RI 4683), 
vibrations in an elastic medium (p. 14, RI 4692), and evaporation of 
zinc (p. 15, RI 4710). Especially useful summaries of certain of the 

9$ Fieldner, A. C., and Gottley, Sidney, Annual Report of Research and Technologic Work on Coal, 
Fiscal Year 1960: Bureau of Mines Inf. Cire. 7618, 1951, 80 pp. 

Brown, R. L., and Carman, E. P., Annual Report of Research and Technologic Work on Coal, Fiscal 
Year 1951: Bureau of Mines Inf. Cir. 7647, 1952, 81 pe 

B references are to Supplement to List of Publications, Bureau of Mines, January 1 to Decem- 
ber 31, 1960. B indicates Bulletin, RI Report of Investigations, and IC Information Circular. 
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Bureau's continuing investigations were also released—strategic- 
mineral development (p. 10, RI 4647), synthetic liquid fuels (p. 11, 
RI 4651, 4652, 4653, 4654), and explosives (p. 12, RI 4667). Publica- 
tions of unusual interest on safety measures included those on: Dust 

. 3, B 478), coal-mine fires (p. 13, RI 4686), and permissible ex- 
plosives (p. 11, RI 4663). Economic studies of interest covered core- 
drilling costs (p. 9, RI 4628) and energy uses and supplies (p. 23, IC 
7582). Mining and development publications included, among others, 
papers on magnetic surveys (p. 8, RI 4586), treated timbers (p. 8, 
RI 4622), jumbo drilling (p. 9, RI 4625), Diesel underground haulage 
(p. 10, RI 4643), 1 recovery of oil (p. 14, RI 4690), explosive 
shooting of wells (p. 16, RI 4714), carbide insert bits (p. 21, IC 7558), 
and truck haulage (p. 23, IC 7584). 

Metallurgical studies were made of many metals, including lead, 
titaniferous ores, zirconium alloys, zinc, ilmenite, and chromium. 
The most numerous investigations of mineral deposits were made on 
tungsten and manganese ores and on coal. Numerous analyses were 
published of properties of coals and crude oils from various sources. 


WORLD REVIEW 


Production.—Increased economic activity in most of the industrial 
countries of the world, plus the rush for raw materials occasioned by 
the outbreak of hostilities in Korea, affected world, as well as United 
States, fue ten of minerals. The output of most minerals in 1950 
was well above 1949 and in numerous cases reached new highs. 

Crude petroleum, with an increase of about 10 percent from the 
preceding year, was one of the commodities whose world output broke 
all previous records. Although United States production (over half of 
the world total) was slightly under the 1948 peak, other important 
producers of crude oil—such as Venezuela, Iran, and Saudi Arabia— 
more than made up the difference. 

World coal production, while substantially higher than in 1949, did 
not quite regain earlier losses. The three leading producers—the 
United States, the United Kingdom, and Ee Ee out- 
put, but the United States failed to match its World War II record, 
and neither the United Kingdom nor Germany reattained prewar 
production levels. 

Natural gas, like petroleum, reached a new production peak, with 
the United States, by far the largest producer, contributing most of 
the increase. Italy, a relative newcomer in large-scale use of natural 
gas, more than doubled its 1949 production. Venezuela, the world’s 
second-largest producer, also established a new peak, as did Canada 
and Mexico, third and fourth largest producers (except possibly for 
the U. S. S. R.), respectively. 

An increase of about 15 percent in world industrial activity over 
that in 1949 was reflected in an increase of similar magnitude in 
world steel production but a smaller increase (about 10 percent) in 
iron-ore output. This was enough to establish a new record for world 
production of iron ore, although the United States, which produces 
about half the world supply, did not quite regain World War IT peaks. 
World mine production of manganese, chrome, molybdenum, and 


8 Statistical Office of the United Nations, Statistical Yearbook 1951, New York, 1951, p. 120. 
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Ke apparently also increased (data are not available for the 
U. S. S. R.), but only in the case of chrome ore was there an apparent 
new record. 

In response to price increases during the year ranging from 33 per- 
cent (electrolytic copper, New York) to 117 percent (tin, London), 
world mine production of all principal nonferrous metals increased 
over 1949 but in no case reached World War II records. Despite the 
price rise, the smallest relative gain was in world production of tin. 

Reflecting sustained construction activity all over the world, output 
of cement reached a level about 15 percent higher than in 1949 and 
half again as high as either prewar or the peak of World War II. 
World sulfur production, over 90 percent of which was supplied by the 
United States, also reached a new high, more than double prewar. 
Production of fertilizer materials—potash, phosphate rock, and nitro- 
gen (including synthetic)—similarly rose well above any previous high. 

Detailed statistics on world production of mineral commodities in 
1950 will be found at the end of this volume. 

Intergovernmental Action.—In the early part of 1950 proposals for 
intergovernmental action in the commodity field were concerned 
mainly with actual or expected surpluses; after hostilities broke out in 
Korea, concern shifted rapidly to actual or prospective shortages. 

The early concern over surpluses was concentrated mainly on 
agricultural commodities but also included a mineral commodity —tin. 
Pressure to reach a commodity agreement for tin resulted in a Draft 
International eement (the so-called “Paris draft") at the fifth 
meeting of the International Tin Study Group in March 1950. The 
draft contained proposals for controlling exports and creating a buffer 
stock. The Study Group also adopted a resolution calling upon the 
Secretary General of the United Nations to convene a United Nations 
conference to discuss an international control agreement. After con- 
sideration of the resolution by the Interim Coordinating Committee 
for International Commodity Arrangements, such a Tin Conference 
met in Geneva in October, attended by delegates from the principal 
producing and consuming countries, but adjourned a month later to 
permit further study of the various control plans offered.” 

Concern over raw-material shortages and soaring prices was ex- 
ap both at the meeting of the Deputies of the North Atlantic 

reaty Council in London in July and at a meeting of the Foreign 
Ministers of France, the United Kingdom, and the United States in 
New York City in September. In October the Council of the Organ- 
ization for European Economic Cooperation (Marshall Plan countries) 
initiated a study of raw-material shortages and methods for dealing 
with them and on December 1 came to the conclusion that any plan of 
action, to be successful, must be participated in not only by OEEC 
countries, but also by Canada SCH the United States. The problem 
was also recognized by the United Nations General Assembly in its 
fall meeting and by the Council of the Organization of American 
States in December. 

Meanwhile, conversations took place directly among representatives 
of some of the more important raw-material-consuming countries. 
The “Statement of Principles for Economic Cooperation” which was 


U Interim Ee ud Committee for International Commodity Arrangements, Review of Inter 
national Commodity Problems, 1950: United Nations, January 1951, pp. 5-6. 
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adopted in an exchange of notes between the United States and 
Canada in October 1950 provider: among other things, for developing 
a coordinated program of requirements, production, and procurement 
and for instituting coordinated controls over the distribution of scarce 
raw materials and supplies. Conversations early in December be- 
tween Prime Minister Attlee of the United Kingdom and the President 
of the United States resulted in agreement that 

+ * * While defense production must be given the highest practicable 
priority in the case of raw materials whose supply is inadequate, the essential 
civilian requirements of the free countries must be met so far as practicable. In 
order to obtain the necessary materials and to devote them as rapidly as possible 
to these priority purposes, we have agreed to work closely together for the purpose 
of increasing supplies of raw materials. We have recognized the necessity of 
international action to assure that basic raw materials are distributed equitably in 
accordance with defense and essential civilian needs. 


This declaration was the forerunner of the International Materials 
Conference.” 


International Materials Conference, Report on Operations, February 26, 1951-March 1, 1952: Washing 
ton, D. C., pp. 6-9. 
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Production 
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P 
GENERAL SUMMARY 


duction in the United States, each of the individual States, 

and the Territories, possessions, and other areas administered by 

the United States. Most of the tables, as noted in each case, deal 

with the area known as continental United States—the 48 States and 
the District of Columbia. 

Mineral production may be measured at any of several stages of 
extraction and processing. The stage of measurement used in this 
chapter is, generally speaking, what is termed “mine output.” This 
usually refers to minerals in the form in which they are first extracted 
from the ground, but customarily includes, for some minerals, the 
product of auxiliary processing operations carried on at or near mines— 
such as sizing and cleaning, in the case of coal, and concentrating, in 
the case of metallic ores. 

Because of inadequacies in the available statistics, some of the 
series herein deviate from the foregoing definition. In particular, the 
limestone, cement rock, and clay that are processed into cement are 
measured as the latter rather than in their originally extracted form; 
similarly, limestone used for lime is measured as the Bee rather than 
the ee Natural-gas liquids are measured in the form in which 
they leave the natural gasoline or cycle plants. The quantities of 
gold, silver, copper, lead, zinc, and tin are recorded on a mine basis— 
that is, as the recoverable content of ores sold or treated; the values 
assigned, however, are based on the average selling price of refined 
metal. Mercury is measured in the form of recovered metal and 
valued at the average New York price for metal. 

A number of additional deficiencies in the previously existing 
series for value of mineral production were eliminated with revisions 
that are described in the Statistical Summary chapter of Minerals 
Yearbook 1949. The revised value series originally shown there for 
1947-49 only has now been carried back to 1925 and is shown, along 
with the old series dating back to 1880, in table 1 herein. Tables 


29 


Tos TABLES in this chapter summarize the statistics on mineral 
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2 and 6 show quantities and values on the new basis for individual 
minerals, both for the United States and for individual States, for 
1947-50. Table 5 gives totals on the new basis for the individual 
States for each of the years 1925-46. 

The weight or volume units shown are those customary in the par- 
ticular industries producing the respective products. No adjustment 


has been made in the dollar values for changes in purchasing power 
of the dollar. 


TABLE 1.—Value of mineral production in the United States, 1880-1948 (old basis) 
and 1925-50 (new basis) 


[Millions of dollars] 
Nonmetallic TE E Nonmetallic secs 
etal- | Gran etal- | Gran 
Year lic | tota] Tear lic | total 
Fuels | Other | Total Fuels | Other | Total 
OLD BASIS 

1880....... 120 56 176 191 307 1933 1, 683 455 2, 138 417 2, 555 
1885....... 183 62 245 175 420 1934 2, 233 543 2,776 549 3, 325 
1890....... 231 80 311 304 615 1935 2, 330 587 2, 917 733 3, 650 
1895....... 268 126 304 249 643 1936 2. 150 716 9, 475 1, 082 4, 557 
1900....... 407 188 595 514 1,109 1937 3, 200 745 3, 945 1, 468 5,413 
PE 602 319 921 VO 1, 624 1938 2, 820 650 3,470 893 4, 363 
1910....... 828 410 1, 238 750 1, 1939 2, 834 788 3. 622 1, 292 4, 914 
1915..-.... 972 429 1, 401 994 2, 395 1040 3,116 819 3, 935 1. 679 5,614 
1920....... 4, 193 1, 024 5,217 1, 704 6, 981 1941 3, 708 1, 038 4, 746 2.132 6, 878 
925 3, 059 1, 237 4, 1. 382 5, 678 1942 4, 103 1,109 5, 212 2, 364 7,576 
E , 942 1, 266 4, 808 1, 406 6, 214 1943 4, 608 976 5, 584 2, 488 8,072 
1927....... 3, 1, 249 4,309 1, 221 5, 530 1944 5, 178 899 6,077 2, 340 8, 417 
928......- 2, 885 1, 212 4, 097 1, 288 5, 385 1945 5, 212 954 6, 166 1,975 8, 141 
1929. ; 1,217 4, 407 1,481 5, 888 1946 5, 760 1,311 7,071 1, 825 8, 896 
1930....... 2, 1,015 3,779 986 4,765 1947 7,941 1, 634 9, 575 2, 909 12, 484 
. ,8 705 2, 597 570 | 3,167 1948 | 10, 362 1,894 | 12, 256 3, 610 15, 766 

1932....... 1, 743 433 2,176 286 | 2,462 

NEW BASIS! 

19025....... 2, 905 1,192 4, 097 715 | 4,812 1938 2, 433 625 3, 058 460 8,518 
1926....... 3, 360 1, 224 4, 590 721 5,311 1939 2, 420 757 3. 177 631 3, 808 
1927.......| 2,869 1. 207 4. 076 622 4. 698 1940 2. 659 787 3, 446 752 4,198 
1928....... 2, 660 1,169 3, 829 655 4, 484 1941 3, 224 993 4, 217 890 5,107 
— e 2, 034 1, 172 4, 106 802 , 908 1942 8, 563 1, 061 4, 624 999 5,623 
1930....... 2, 495 978 3,473 507 3, 980 1913 4, 023 921 4, 944 7 5, 931 
8 1, 617 674 2, 291 287 2, 578 1944 4, 568 842 5, 410 900 6,310 
1932....... 1, 457 415 1,872 128 2, 000 1945 4, 563 894 5,457 774 6, 231 
1933....... 1,411 434 1, 845 205 2, 050 1946 5, 084 1, 249 6, 333 129 3,062 
1934. 1, 044 523 2, 467 277 2,744 1947 7,181 1,345 8, 526 1, 084 9,610 
1835....... 2, 011 566 2, 577 365 2. 942 1948 9, 495 1,559 | 11,054 1. 219 12, 273 
CMS 401 689 3. 090 516 3, 606 1949 7, 912 1, 567 9, 479 1, 101 10. 580 
1937....... 2, 795 714 3, 509 156 4, 205 1950 8,681 1,823 | 10,504 1, 351 11,855 


! Seetext. Data for 1925-46 are not strictly comparable with those for 1947-50, since for the earlier years 
the value of heavy clay products has not been replaced by the value of raw clays used in such products. 
Refers to continental United States only. For data for 1947-50 on Territories, possessions, and other 
areas administered by the United States, see tables 7 and 8. 
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FIGURE 1.— Value of mineral production in continental United States, 1925-50. 
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r EE AE NA E E RER „ EE end y 
o0 PEEL ESPA AAA ARAS AA i o vpaae N “OYBD] Ice gon nuoouoo pue seo Áuouijuy 

"Aipuenb 10} eg mus Aug upsuoospA "eujore) YHON "ejoseuu]pp TT (ëmge) sun r[r-9qnjr 

‘oqo "eugtput 'equsdumH MON “SOSUBMIY IT Set MON "oO *eueppu] 'eesugexiy IT souois 2ujpuod.Teug 

“BUT[OIBO YHON ‘SBXAL * OM “VIOSQUUJJAL Ir" u USB AA ‘SBXAL 'upsuoos]A| “BIOSQUUTIAL | / —— 7-7 (3uppuji3) se[qqoq 

deco ON 9 ness uibs E E EE DEA SON ICT A eee T n e aee S9uo3sqJA 

*Aypuenb 40 eg oammge Ruf hh uoj3u]qse A ‘SUFIJA 389A Of gauojsd[nd pue seuoyspulip 
7911038 9A]SBIQ Y 

9N[BA Jo 19p10 UT mund jo 19p1o uy 
Teu IN 
$97838 3upnpold jedpupid 


0961 uf 803845 Sujonpozd rdf pus 803838 porun [ejueunuoo ur peonpold teg 6 STR VL 


FRIFRI 


Ed 
Ka 


BISSREKASSS ESAS 


+ 
E 


94 


Digitized by Google 


37 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


'ÁApuenb JO] $8 SUBS JUVY | (^ 5 | seuozuy 'eug;guojAW "pn 'eqepr hœH⁴ m (0% *$910 u[) vans 
oO Los or MON Nu -A 28 ‘sjou l!!! oO “BJUIBITA 159A Kos MON Soll ^77 (puno13) euojspuws pus puts 
“UBB 'SJUBA[ASUUIH ‘JIOA MON emol | UJSUOIS| AA ‘JIOA MIN 'us2pqoIJA 'SUJOJIQ.) | 7707700000000 [948.13 PUB Duve 
*S8SUBMN “VUVISMOT *XJ0x MON “UBA TT BUBISIO'T ‘OO ‘HIOX MON “UBBLYO TAL 1 (uouiuioo) 3[vg 
‘SUJO ‘SUTOIBD YHON 'jnop0euuoQ “UOIBUJUSB AA | ^ 9e[u10JI[?)) *3n9[j9euuo,) BUOI YHON “UOIÍULUSB A | ^ ^ T TOTO" 931z318nb pus Sait ad Woy Zen 
. 'A4pnuenb 10; sv oues JUVY | " y E EE Pi: A Leg Ber oi cei EE Was z11en 
"“BUBJUO y a rpc ced "em A ‘sossouuey, "rr BJUIO[VO BUBJUO A *epu]ZupA Os“ ,, sa NAA 
‘OYSP] uoSe1Q “BJULOJ BD ORAN MIN |. 0103310 ‘OYeP] “BJUIOJHEBO ‘ORIN MINI | 7777777007777 ound pus umda 
r “08391 ‘UBIO “BJUIOJEO "oa Ml. Sus UMISS8I0 dq 
*A3puenDd J0] $8 SUBS Nue] nen „ eee (pn) s¡e3ata dnrio13-ummurtv[d 
ougpt “BUEBJUO JA *eeesoeuue[, 'SDHO[ | ~~ A — BUBJUOJA 'oqep] 'eessaeuuo], ‘BPO, | ^^^ "7777777777777 1901 9I8ydsoy q 
*Ayyuend 30) sv SUBS u BUIOYR[ YAO ‘SULM Miel / E E (apnid) uma]01194 
"Ooäoio ‘OPBIO[OD “ODJXOJA MON “BPBA9ON] | ^"^ ^ ^ OPBJ0[0) uod *oopxoJA MON “BPGAON ch (apn) 9311194 
vp oA YW 'Áesef MONT. OJYO III" eee . {vag 
OQ ES o oe T 2 e en | eurAmo 
od- ALO REA BUBISINOT ‘VUIOYBIAO STONO 'sexeL Ir syse3-J'] 
*£3pyuenDd 10] se oureg ttt vuroqe[xOQ 'eus|spho/[ ‘BPO Sd sjonpoid 91943 pus auj[0s€2 [Bn] N 
:Spmby se3-[8.INIBN 
ere vrwoqtgm Oo “BJUIOJHBOD "eugtstport S rl‚ο lll JJllll . $03 [L.IMIBN 
'Á£qapuwnb 10] $9 QUIBS und BUOZLIY ‘OJIN MON "UI" ‘OPLI Ir (s978.1JU439000 pus $310 UT) ummuopq sow 
“BON TINog op "outen MON “BUJOIBO YON vod Mog 'eyjsdureg MIN 'vid1oop) BUOM QUON PT wens 
n ß ERAS AGAR ELA Wout it det ii de dp o 
*8JUBA[ÁSUUO Y “1110211 y 'spiaoor) *BUTOBO YON ITT gioggc YINOS “BUOZLIY “EJB109E) “BUJLOIBO GION Ire BONA 
WW IS er Nic a ume o am EEN TO A WD Rer E rm n AMIIN 
(ooo t lllo s Evol M LEE E ET E E a ZDF MON. EE rai A puesuaolp) 
‘SULIPU] ‘VPVAON 'epupAupA ‘ULJA | ^^^ ^^ 77777777 BUB]pUT *ujsuoospAA *epupZupA uns $T109199[9) 
“UBA 
0G —— T ee el Aesio¢ MON] |^ 7777777777 a iW o urnnpjso4 sno39jruea3us JA 
‘od. FEN BPVAON 'oo[xoJA MON 'ue3pgor AA WiOssͥ́,j,j ff) 910 $noJ9jpjue zu DN 
*Ayyyuenb 10] 88 ours urg vuozny '“SESUBMIY '00X9]N MON BUBJUIO JA] r 910 9SQULBUL JA 
‘(rejou 10) 7deoxe) seuyiq 
Lose f MON ‘Bruo , ^ "7 Aosior MON 'uv3p[opJX ‘spuogo | pue vm Bes uro spunoduroo urnjseuds]N 
od = [Meu P usas. eias PARA RUNE S swueL| ^ (ia? urnjsausvur io opory urnisousu JA 
£jpnusenD 10) SV 9UIBS Xue | Suoj 'epeAeN 'uoj3uJQSVAA | DDD (opnao) 91159438 W 
ou 'oopxe Jw MON ‘SIJOBA GINO ei | ^ uud “ODIA MON Me UV a AREAS ERA A S[8J190]701 LOD) 
fou “HNOSS_A “BJUBA[ÁSUNIO A o ,“ SOA ‘noss "egguvA[Ásuueq ‘OyO | ^ ^ "7 7777700777 Ose ania att 
a ` pacto opwjo[o) “Yer 'eqepr *unoss “TLvœUNTVT'':ĩ (030 ‘S020 OU puorT 
:£ypuenb JO) $9 i ung "OO DEEN MUA ES 9JUBÁM 
O MON 'sumqe[py UVS *vjosouu]lN |  .- —  — qvia 'eumvqv[y "gätt Wos) (aqvs) 910 104] 
LC MEE pao ters eeneg it. ui H res S MUR IU nope o eujpo] 
ed J Dos nic page bosch dis ce cr Af r `" "nat 
od "Tag 'SUXO, *3J0 X. MON "gäe [7777777770000] Eno rox (opnao) umsdAp 
gd EIT e K a o Y e lia detecta alcaldes euros A10 
oada A AN heed bath tty annere snoyd10u y 
AJJIUEND 40] cu oures lu . WpUAON ‘Suot "ug" *wjoxvqq qinog ir c weg d Geht 


EC EE EE 


85 


387822388288 888 28888 


- 
Ga 


ou 
ao 


MINERALS YEARBOOK, 1950 


‘SS E A EE oe eee cea . e ee oder ca: CS <a ee $9]911uo9uo9 uinj[uooJT1Z 
*"uozuy Leser MON “BUBJUO JA ougpt | ^ "77 A0sI9[ MON "?vuozuy '€euejuojN e (939 *s910 UT) DUIZ 
Nee ei IS . ee tee 93JUOISBILO AA 
‘Or: A 3upuo£A, vuo mo YHON “BUJOIBO YINOS BUBJUOJAL | TT TT errr 93][N9/ULI9A 
MA: y IR Xd OYBP] ‘EPLAN “BUJOIBO YWON “BJUILIOJHB O) Z ieee $9191]ugouoo U9ISIUN,L, 
ue EN Rs ee SO Wen. eee uod 

OE | ner piostat A EE RN Ee D DIESE d dein aud brace yt emn 

td mn vupgore) QHON "emma 'epHO[q] ‘JIOA lll ejruouir 
:891v11u90uoQ uinpu?1LL 
cs PUE 0 !!!.... a E oe CREE MEINE OLIM AM T ($91€1ju230u09 PUB san up) ULL 
"JUOULIVA “BUJOIEO YHON 'e[u10]I[£)) '3J0X MON |" qUOULIOA Mel ‘Suore QON NO MON | 777777 euojsdeos punoJ3 pug ott z0doizd ‘IBL 
vo secre ANA OPB1O[OD 'upuoA A ‘UPBAON Uu | ^^^ esn [emme 399Jrp 10] 9.0 MJM 
"fanum NN SU GUNES NUIT. dene eer ere TREE GERGEN . (Ssoo01d-qoss1j) ming 
"sueppu] "etouutt "oO *eraeA[Asuuoq | ^^^ ^^ "7 Stout "ugeet “OJYO *egueA[Ásuugq / / TTTnnTna- 9U018 
^ P de Luc Age . 3uju10Á A, ure L UHU )) ([61N38U) 938]¡ns Mn pog 
AI FE UO AA DEEN ee ([81n380) 97800489 unjpog 
ema ‘JIOA MON JUOMIA “BJUBA[ÁSUUO A | ^^^ 9€[21090p) "3101 MIN u! K “BJUBA[ASUUOS HH 37818 

en[gA Jo 19pJ0 ug A3puenb jo 19p10 UJ 
[B90 W 
Sage 3uponpoud pedpuyd 


penunuog—oge] uf 894815 Suronpoxd pedrourid pus sojv3g porrun [ejueumuoo uf poonpold spexeury — 8 TI AVI 


Digitized by Google 


39 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


eege £q 


0961 'exse[y PUL $97838 Dam [83U9UJJUO9 uy uorjonpoJd [ereugur JO opt f AAAI 


Ol uous sse 


OO! 9! OI E] 000104008 EZ] 
oos o 001 (E 19^0 10 0000 EX 


SMVTIOO NOITIIN 


:0N3931 


Digitized by Google 


MINERALS YEARBOOK, 1950 


*eprnby| $e3-81m38u *3oddoo "eme unn¡ssejod ume 


"910 UO’ ,in pue pues 'ouo3s 'ou]z 
"mn Ia ‘redspjaj *ouojs “¡948.13 dt UBg 
pro] “9uz *p[o3 *1oddo;) 


"esouvauvuir ‘vuz "urno[oryed “1ddo() 

*[800 *ano3s “quemas pe 

"Aen “spmby] $9v3-[vun3 vu ‘ses (81m38u umso 
*juoureo ‘9104S "DAG PUB pues "ab UOJ 

"Ares ‘Juoma noed “ezo u 


SAU Dun bau pus pues *ouojg8 

Jo '9uojs ‘JUNIO *[QAVJ3 pus pueg 

*e1v[S 948.13 pue pues *90035 Jusma 

‘myms *se3 pemmjeu Sni $93-[V1n7vu ‘mnao d 
"ouo1g sus [v117€u *urno[0479d "Toi 


*euojs '1ueuroo ‘sud [uv1njeu ‘maod 
'I9Av13 pus pues "TO *ouojs queue 
'9u0]$ *1uoureo *urnojo1jed "Teo? 
*jueuroo *ouo3s ‘narod ‘TROD 
"ARIS pue pues ions *oujz *peor 


"94 v43 pus puvs *quouroo *ouo3$ ‘SARTO 

"94912 PUB puss *quouroo *ouojs *xoo4 eu eng 
“Skul. 

*sAulo ‘au04s “948.13 put puig 

SKU "att *T9A 9413 pue pues *ouojg 


‘ouz vo *ummuopq Apour ‘majon d 

"jueuroo ‘sus [e1n?vu Spind $93-[vV1nj eu *urno[o13oq 
ois “9 prneq ‘Bo *uinoporjoq 

‘Joans ‘pve ‘vupz ‘roddog 


*"9u03s ‘UBIO ‘810 uon "IO" 


en[9A JO 19p10 uy spesoUyU pedpuud 


0961 


* EE IL 


-——— f —d8 


H ros “013 978 '861 080 ‘ozz A: A oro E oo MON 
1£ 16€ ‘Ob V89 de 88€ “vb A: O SU cn ARTE Ss MON 
9r TIL ‘T Lech Tee 'T WE (ene RU ee A: eupyqgsdureH MON 
0£ 66+ St ZLE ‘LE £09 ‘Ch E II G des SpeAON 
n ezo “FL Z01 ‘OL 98€ ‘B av AMD nor E E VXSEJq9N 
H 68€ ‘201 020 ‘86 T8 01 TC ˙·ꝛA ̃ bep qo les; SUBJUO IN 
E 161 E11 £62 ‘TIT 16% ‘801 MES A moss e 
9% 970 ‘ZOT TIZ ‘801 Lig '611 o MEET TTT Iddissjsst JN 
OL LOG ler DS ‘192 dre ‘L97 VENE. Bat E E 1J059UU] JA 
el C98 GC 092 “10% 288 d 2 21, e ere O uu ,d 
OF VIO ‘91 6 ‘ZI €89 ‘ZI TER ERS BS Saab ek Pat ka ahh ig 833950998888 JU 
Le GK LA C00 ‘Sz IA AA ATAR PUB] sre jq 
vr 19} ‘4 ZYL 9 +60 ‘8 CN, PC pe E T I R T A ours JA 
g 109 ‘269 £18 Lo 861 ‘109 AIN KE Wie lei 
8 996 er 677 ‘ZLE 080 ‘+09 BUS a a E. ee &xonquaMX 
6 +19 ‘898 791 ‘Lee 091 ‘Tog A (EC — 
££ ELL "Tp SC "Le 996 ‘Se AS ESTRADA AAA A BAO] 
21 C£9 991 9Z0 ‘ThI 096 ‘T91 NEU WE vuvypuy 
L PFT ‘88h 708 ott deo Le DORMER E Ac SOU 
LZ 270 64 707 nm 871 ‘6L FC Wit EE OyepI 
c£ LOL "th 809 9 £01 '9£ O aceite A EUER ROA AR 813100) 
8% IK 810 '99 120 * C/ ˙ AA SpHo[, 
67 09 £9 +9 Da SC MA A or equino) jo 39128101. 
8} God dE: £F UM. | FA LAA ARA oemed 
d 919 9 L88 ‘p * * fenen moo, Y) 
07 L68 J 898 'O£T 198 st C ðͤ b obne 
£ DONT [EM SIOT OPE Late, . suom) 
CC Ca ‘SIT £29 '601 680 ‘221 UL. © 0 E — 
OU 90F 205 +60 ‘ISI Z8E ‘007 LN eer PERA OR NETO guoziry 
81 926 ‘8ST 906 ‘EFT L6L ‘E81 O IO E T. gureqet v 
xus) DIE A 
6461 8561 2701 91918 


0961 uy peonpoud 


steigen pedpoupid pus 'siep[[op Jo SPUVLNOYI uf ‘893838 Aq '0G-LPGT 'S9989I8 porun rezueuꝑuoo up uononpoud ſu,õẽjmfm Jo ENISA—"Y TIEVL 


Digitized by Google 


41 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


SKU “SpImb]] se3-[2.m98u ‘reog “unajo 9d 
*juoeureo ‘810 UOJ] “948.13 PUB PUBS oui 
"31035 *urno[o1jed ‘sed (8.1780 '[907) 

"91035 “(800 “¡94813 PUB pues ‘QUOTA’ 


"194813 pue pues *1uoureo *9uojs ‘VOD 

“sod doo *sojsoqsv *ejv[s “9uUO0I8 

*urnuopq Á oui ‘pros *[eoo '1eddo;) 

-myms ‘sed (81380 "en Dt $93-[e3njeu *urno[o1joq 
‘DUZ *3uo3$ “yuanes ‘TROD 


"SAVO Nau pue puvs *90038 ‘poop 

"931 moyuLioa *1ueuroo eus "RAL? 
udn *(949e13 pue pues *ouojg 

*9uos *urnoporjed *1uoureo *[907) 

*ejruroje[p *euojs “yuanes ea PUB puvg 


*[voo ‘sud pemgeu "epp bt $93-[vun7vu *arnopo1joq 

"1uotur00 "out 191038 vo 

‘gui [v1njvu *ouojs flow pus puvs *(ojjusir]) [VOD 
"9u038dv08 puno 


pue e] 4ydoz4d ‘opm '*uojs3unj Ja puu pubs ‘suog 
Au pue pues *0uoys ‘e210 1041 JUDO 


SR 92° BOAZ Ns N RIIS 


000 “998 “11 | 000 ‘ORs 'or | 000 ‘Ezz ‘ZI 000 0196 rr [810.L 
LL9 ‘LLI 866 ‘OST #00 ‘ZLI A A `. eer AS Zumo 
£69 ‘Tr 848 ‘ce 801 22 RO [se E aa a bab abe A E UTSUODS] A. 
$29 “678 611 ‘BIL r EE e STI A 189 AA 
990 67 £98 ‘OF 826 ‘8h Tans — ee EE EE uojSu]qse A, 
908 Let 807 “911 ESE “EPI EE queer ß feo S sA 
£99 81 188 1 666 “ST LU ‘tI bets ˙ 
996 6 978 Lt Dt We $10 '907 | FORA TAR ced a S Ad aman 
os Soe: | ans ees: AMA AN EN A Dr EE doro. 
veo 68 See ‘LL 669 ‘86 IT ee sos e ed q 9ossouuo,r 
UK: GK Lee rg 069 E ] ↄV(V) 
*6£ ‘TI 920 ‘6 988 ‘8 MA ls c bebe v. sujo O) WINES 
GM 626 09r 1 984 on] AB NEL A dr puu]s] op 
SIS 981 *1 026 gent 096 '98£ '1 HEMNES qure "epuvA KE) 
ev lr 978 ‘TZ A AT a dle ER uolo 
so | vot'vev A LN e "vuoqvro 
LS HA 080 ZH 918 ‘P87 Fer otuO 
+196 818 '8 84+ '8 SOE A r rrr tret e enhn aot moyea YHON 
eve ‘og 992 ot r eee o 110 

Ss [Nh (AR In Le PEN 


282294—08—— —4 


Digitized by Google 


MINERALS YEARBOOK, 1950 


PS 10 Let o C49 ee WI bol ee — | 990 166 Lc 660.7 zee CZ KU T 99 761 796 % 9761 


LEY ‘89 ¿ve 8L 28 le 681 291 968 CTI 087 9 ect ‘SI ZS t ELT ‘ZZZ 616 b rro 991 KURT, qot ee ree KEE 9161 
O18 068 ‘ZZ 929 81 88» ‘OT 8£8 ‘ZEL t9 9 yoc 91 291 T ZZS ‘LIZ GEL ‘osz QoS ‘OLT WV Wet 
894 '98 951 ‘ZL £68 O 289 221 910 ‘6ET lb 9 805 ‘LT 1er ⁊ GST 861 ZSE O SOE 221 ( EE Gut 
96» 68 £80 ‘OZ 905 6 059 161 ¥80 851 L9y 8 (GU 619 '£ 699 181 197 ‘181 25 891 )) PP 2161 
LST '08 929 19 876 91 900 '621 H 11 902 6 719 L1 HIN 579 "ULT 92€ 651 O OFT OR Ge. ` EE I 
mr EL 617 "09 020 9 EZS ‘SCT 111211 CCS ‘L 610 CL SO "y L92 el SKIL 289 C01 F ot ey eo 0161 
p16 ‘29 GEL “sy 689 7 94 901 LLZ sot ecc ‘8 LSZ ‘ZI 028 '£ Stl "931 8e 86 601 26 % tegt 6:61 
SOI ‘th 98 8 te9 7 Scy 'Ig 606 54 999 ‘9 SOF 6 619 “€ 266 wel 2612 76 69 ‘SOL erf E 8:81 
0t0 '9Z 857 79 898 E 201 791 SIP CU £18 2 St9 01 621 y 290 691 062 “TIT 999 ‘LEI „ %%% ¿Bl 
918 ‘69 915 ‘Ty GAN) 029 ‘t6 898 ‘96 099 'L 091 ‘IT GR: 218 801 900 ‘66 628 101 7! E 9761 
666 ‘OF 909 ‘SE 092 ‘I 819 29 Ct9 bl 099 9 980 ‘OT 095 Z EES 69 9:6 98 849 ly Ole: (Nt TU epe Stet 
PIE ‘LZ $c. 'C£ 018 Ctt Sy 665 69 L91 ‘9 TET ‘OL Est 7 Tes 09 Lr l 0+9 69 C E ree 7761 
809 Lt 892 0 986 SLY vr £v “ES 816 ‘p 9102 569 * 209 “sz 766 ‘$9 $07 Lp e £161 
$06 51 228 “sz SLL 942 ZI SUE ‘bE 6t0 ‘8 FEZ UL $21 “e ZZ 0 cus 6 660 St OIG NE. | VIPS ER een eee 761 
850 6 * Ir 081 ‘T 182 9 725 79 CLT ‘IT OLE ‘IT 916 ‘$ 029 0 105 '89 bot SE 1! ĩ 1961 
769 27 128 ‘89 669 'T L26 Got ELL 011 GEL ‘ZI 066 ‘FI 99 ‘9 ole ‘bb 097 ‘90T PLL 06 REE ee een pees 0:61 
SLE "Ié 918 82 8er € OSE 981 SLO 181 ££0 91 OLF 81 ¿19 tel ‘bP PLE Lë FO ‘FIT E A ear 6261 
HI EL $64 ‘pL ¿197% Ts ‘SOT 95 p ‘EZI 9tz 91 SIF ‘SI 056 8 640 TE 866 'ScT 661 701 ECG GG?) We enone ee ne Gë 
867 ‘L9 068 94 Lye Z 626 ZOI 850 ‘FZI 267 91 695 “03 90 9 SIL rr DN ‘OUT 662 011 IN a ra 2761 
911 62 £00 ‘06 £88 ‘T 19€ ‘SIT 098 'OtI LSL ‘91 290 r* 982 'g 00€ 89 ISE PH 26€ 801 )).. ĩ ͤ v 9761 
809 ‘BL CCS “78 GK. £52 011 ZIZ ‘ZZ ZEB ‘VI 889 “IZ 6€8 9 670 29 961 “631 991 ‘SET OCR BE. EE EE S761 
SUBJUON | pmnossi fIddiss fs 8I0S9UUTIA | uvapqoprA "SSW PUB LN SUBA BuUBIsSINOT | Áxonjguex | SesSuBmM BAO] 1091 
625 ‘201 829 ‘SSE OFF ‘by ycv ‘OF £60 ‘IE 014 167 589 9 089 ‘LL ZLE 769 $66 99 901 811 ra O ÓN 9761 
208 88 YSI ‘OLE OVE 7 886 ‘61 876 * 622 VEL 2918 LEZ ‘LL res FIG GUS 89 Fu 86 „„ 9161 
094 ‘68 Ly1 erg ect 19 900 61 968 “IZ I ZSI L£0 '£ Lvl 64 991 ‘LOG $60 79 C09 811 GER GUI. [77777777777777 1761 
FZS 78 LLO ‘OE OSF “Lg 276 ‘0% 040 ‘Sz 001 LOE LEE ‘E Cre ‘28 969 ‘I LP 761 LL 8*6 HI c rot 
898 ‘88 9y8 ‘STE (aha 600 ‘ZZ FOE 0C 009 T0 798 9c* ré 226 99 912 29 900 ‘SIT t 561 
202 08 949 ‘BIE 608 97 580 lr £v£ '6I 002 109 09€ 'g DES CL 162 ber 000 Ch KO 001 „ ee uet 
t65 '89 8 LL 626 07 096 91 58 51 09 297 700 * 006 79 812 '98€ HUGS ‘SE LEE 88 HUT Orel 
8t0 Sé IZE ol 89% ‘EL 409 F1 191 “El 769 EI 20 ‘$ $26 ‘£9 2 668 ZBI “SS GIG co Gut 
OFE ‘Lb 889 61 SEL 18 866 ‘IT 298 T1 699 Ize 090'E 926 69 199 'tZ* 829 ‘LZ 992 09 900 9% 8861 
81179 686 ‘ZET 919 ‘OF 789 ‘ZI 218 “El 829 462 069 8 184 99 165 20 Itz r vos 16 W 201 
LZ “19 £99 ‘ZIT 156 ‘63 252 ‘IT 526 ‘ZI 89 yt 81£'£ CES 98 50 ‘GLE 250 (E £ts 09 CC 9761 
408 ‘Ib 79L og ESE "TE HS 6 Ly "TT GI 0 999 7 148 “Ep UK 259 91 drs 88 ) c S eee 9161 
THS ‘SE 040 ‘88 099 91 286 ‘2 ors ‘TT 40 2 1127 768 ‘SE 166 94 760 FI $890 "93 „ % FEGI 
EES ‘EE 020 RÄ Gd 51 62S ‘L 198 '8 tc Gel 1S¢ I 129 97 LYS ‘GZ Loe 11 929 ö , . 9761 
dri “ye 128 ‘OL 825 ‘6 06y “2 951 * 61871 [oO 116 ˙ £l SZ 9889 '0tZ 618 ‘LI 6UZ ‘ST OLOT, «sro marr eae ZEBI 
ORF '09 9€z 401 781 “El 162 ‘OT 228 ‘OT CHS S6E 60€ E LIL ZE 629610 829 91 809 "Ip e woo eS 1961 
116 '82 90 ert 606 TZ T£8 ‘ZI 019 91 88 T | Szp vor 9 60 gr GG RL GE 6t6 78 Zut wë Ve 0:61 
8t8 96 O1Z ‘ZST 851 Ze vez ‘ST 0€8 71 G90 1 297 790 L UNN 871 ‘SI 238 's€ 996 281 207 9 — 7 77 7 777 6261 
569 ‘86 750 881 +69 ‘8Z OLJI esz ‘ST 190 1 | 28 609 L 801 89 167 '66€ FPL SP 900 '9T1 LOS 69... JEE N61 
94 “LOL 80€ 081 681 8 852 ‘OT 81 81 94 1 [867 SOE ‘L Ys. 89 120 “sz y 999 99 HN 001 „„ EE Lët 
069 ‘SIT TdT “Lez 892 ‘TE 085 ‘LT 102 ‘61 286 SLE 969 'Z 615 ‘S9 £99 109 029 '08 180 S W 9c6t 
L “UI Tv “IZ T9 ‘TE 819 YI 929 ‘OT 986 etg SSL Y EIS '£9 IEF SIE 967 8 £02 ‘PII OLI ER A SI 
suvpur SJOUTIII oyqsp] v.00 €pHOoLJT Od | eased |jnanoeuuo), Ope9Jo[o) | Sruloji[92) | Sesuex1iv euozuy suieqe[y 280 


y SX8[[0P JO SPUESNOY) ut sezezg Aq 95-9861 sezezs POUN 1zusunuos uf uoronpo1d [e1eurur Jo apieA 9 41H VI 


43 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


"npoud qons uj Deen Ce avi om JO mem Aq peoe¡des ueoq 300 sey e3eq UMOE SIVOÁ op 10] s3onpold Zen Aavog JO en o ejep JUANS Jo a0, 10] 783 3deoxe 'sjsuq MON y 
— —— — —— — — — 


000 290 : | SIS “82 965 '8Z S76 ‘889 601 ‘Eg £28 00 960 ‘ZT ozs ‘c6 629 '60£ 1 | 102 '99 FOE St 681 '8 de PRENNE. 
060 1 9 | Sy PL HK ZIZ ‘LES 108 ‘Ig 996 ‘18 eve ‘8 Zeg Gr 196 ‘IFT ‘T | POLS Sel ‘Z gag. jt 9701 
000 l d — | VO 89 862 ZZ 198 25 LS, '€£ 256 '98 GK 828 It £9£ TITT | 19+ Z9 aly “9 COUR O AA X Hot 
000 '1£6'9 | 096 'y9 0£6 St 664 009 C69 ‘98 298 vor 9 $91 got 69 “+06 822 79 909 ‘8 6 E GA 
000 ‘EZY ‘S 2'89 866 21 C08 ZE 069 ‘SE t69 '6L 09% ‘L 290 ot 81Z ‘BEL Kg ‘SY 8£1 He 717; 8 7761 
000'201°S | £60'8» 062 ‘21 260 ‘698 | 382'8Z LY ‘TL 9518 Sot ‘IST 207 ‘SZL EIZ og 678 . C0000 1761 
000 801 8385 028 El ZUE LS LBV ‘8% 182 ‘og 966 ‘9 909 "£01 LOF '£69 028 “Ip 625 "£c V es 0761 
000 808 ? 88 SE 890 EI (ER ‘EEZ L68 ‘IE voz N 166 '9 162 ai 82€ '189 ZEL ‘6E 998 “vz 68ßßſ•)4ͤ4é“:/ 6£61 
000 819% | Sve ‘ee Ley ‘OL EYS ‘IZ $80 “13 OK Orr ‘9 61€ '89 8zy 939 1918 189 EZ A M 8£61 
000 op, 660 ££ Org ‘ST SSZ ‘L9 699 o vel ‘OF E ‘L 280 ‘SOT +29 004 GK 125 “EZ OU MAA LEGI 
000 ‘suy 8 008 ‘08 622 EL 612 2 SEB zz 671 ‘ze GK S60 ‘09 Eb ‘149 29€ ‘OE 61Z “EZ A Wu e we! 
000 ‘cr6 Z KN $18 11 761 “613 ag El 196 '08 260 RL 997 ‘OFF Kor LUZ ‘2% BEL Ae A cesT 
000 %% K |L v9. 6 ISE ole 088 ZI LIE “82 ESS y £60 ZE p19 "eb eO “Ez 081 ot WEE. ue cei Lol 
000'0c0 Z j| OZ» ot GST 2 210 S5 102 '6 126 81 GK 950 vz lo ‘88% 869 91 ZL9 ‘PI Pod NE SAA ae tee Egel 
00000 S Ile r ir ‘2 912 ‘Oe! Q9L ZI S68 ot 107 9 GA Sy8 ‘OLE 219 “pt oct ‘TI SNE Got 
000 ‘849% | S28 r £98 1 191 Jet SOL 51 rel ‘og cov '8 951 05 089 S 2.26 “Ez ISE ‘IT j) ee T£61 
000'086'£ | 290 Vh lu ul 949 oc 090 ‘Uz 1¥9 pe L£9 ‘IT 786 't9 166 '96£ L68 "i£ 190 Tt mee ee C 0501 
000 800 7 29067 d. “Ye 981 ‘ZOE Ls zz ESL '6£ £09 ‘FI S28 ‘FIT Komp ZEZ 05 268 ‘8 A EE Gol 
000 ‘rev Y | CLO IG $£6 ‘02 1£0 865 21 OLL ‘88 61971 TZ “26 C£9 “Lee C88 'S£ UE , 8z61 
000 869 ) | Lay 'y9 LLL E LOS “228 $86 ‘IZ £c£ ‘Ib £02 ‘HI £90 ‘06 982 ‘BPE SOL 4 19€ 8 Ip t i ae 2261 
000 118,9 | LoS Tue GM: SZI € 20 ‘IZ QET ‘OF S36 “FI ESZ ‘86 019 207 EZI ‘6E 263 ‘L J! LC 9761 
000 718 | SOS ‘vs GK d “18% ZEE ZZ 870 ‘IF 60 “pT 016 ‘66 LES ‘SEE 88 ‘BE 026 2 soe opere IERI IEEE 9761 
1890 qUOTIIBA qon sur, eossouuo], | MVA '8 O 8 JUA 
————————— EEE 
198 L 929 '£0T 896 ‘TIT 81S ‘EE 199 “1 et ‘SE 8 9701 
802 865 829 ‘88 6tZ 701 29 ‘1E 708 £81 “IE A | 9761 
819 189 024 E 981 ZII 828 Er PUL T 258 ‘LE ———0 OA Mot 
808 Lg Y 091 ‘+8 LVL ‘IIT EBS ‘ZE 05€ ‘I 928 ‘Ob 0828 2761 
oes, 9115 96 ‘86 878 570 126 ‘8E 912 ‘T 618 ‘SF 8S9  J]j|7 77. Sall 
OLLI 191 E O19 '08 £89 ‘28 897 ‘6E 0 “1 S69 97 099 e [7E 1761 
8£0 1 $08 ‘T Sol “IZ L94 “IZ OLI ‘PE 260 'T 689 75 018» ——— —. 0501 
150 1 891 '6 OC eu 95 79 996 ‘O£ yet 247 58 969 * — . 8901 
216 989 ‘2 TIS ‘69 979 ‘99 607 YE 271 180 2 620 ‘p ER! 
£08 0£9 9 989 ‘89 128 eu 897 ‘18 dech? HK: 8t8 + V« Ler 
626 280 A £9, ou 07 17 Ezt “Y 281 “1 669 Z8 7788 9€61 
129 969 ‘9 262 'V9 812 ‘6g SIS ‘83 +69, £66 ‘OZ eze —- 2 SEGI 
987 EI $ 706 “19 890 ‘2g £10 * 65151 80251 16. 2))—— PESI 
L88 905 '£ 990 05 20€ “IZ ZOL TZ 907 Tt 19» 2 sog ... ££6T 
909 680 Y 199 95 SRI ‘BI £01 “EZ 198 I £29 ‘9 1b bes! 
E $90 2 997 ‘eL HOt “Ez 892 ‘Ib 262% 696 51 a E 1861 
602 T 061 ‘9 6£t '96 268 OE ler 29 SEE € 080 ‘+g £96 ‘$ 5 “0861 
0+6 L68 9 929 mt 65 'o£ LIO ZL LBL ‘8 182 ‘98 wey CITT el 
188, LOL 9 709 “SUL 607 OE 066 ‘OL Li8'g 188 ‘+8 Ok — . . SCD 
We 1 178 0 £91 ‘OIL O10 ‘RZ Og EL 8y» “8 892 w 779 A —— . 201 
ber 196 y 7947.01 919 N 900 “LL SP1 ‘p 819 Eze € WA 
est 128 L 151 mt £69 ‘SZ FOL l Sv ‘S OLY b OSE ‘E Szat 


ai | eee 
EE | eS ED —ñ—ůͤ—ẽ—F | AS | SS |S ——2— E 


NOX MON | TON N [Aller MON HN vpua oN VYACVIQIN & 


MINERALS YEARBOOK, ‘1950 


siZ, 0€9 “19 809. 679 E £94. 809 ‘ve 789 799 ‘49 | ARO EEN (jay 28u1-uodo) eun 
gi ese ‘og 209 01 899 ‘se 50 ‘OT 668 62 8 999 N oo FC (o mn Jo 1uejuoo 9[Q 81940094) peor 
(1) Le) Lt) (1) Le) Le) GI, 086 £c Sud %% J ͤ ðù̊0⁵ i 8 (epnao) umsd Ap) 
DI ele 811 218 £ | 266 “801 ZER £ 287 601 SSE 098 56 -saoumo &04--77777777777777777777777*-7 (0030 ö Jo 1uejuoo e[Q€12A099J) PIO 
MO 290 Le) 998. (e) Uz' d 109 ‘I VVV KC 7777... S UE A dE MM dom 
£LL 291 TOE En ost II 010 69 £08 ‘Ol IZIT SLE ZIS ESI SL v un Oe 2 C 039 “seJo JO 1u91u00 e[q€1940097) 1eddo?) 
Zs Ve ez 9 7 9 oF 01 T770p^77777 „ 5 J)) EE I 
LIN vz EE 061 e 8/1 toC y8T ^'$U0) oys puesnoqq^^^77777777777777770777 N o SH 
VNOZI.UV 
| | 
180.401 208 „ 791181 999 € bee ai | 186‘ 487 011 | 826 ‘£ |- at SAO airat T S 31d uon 
£0b K C00 ‘991 9c ‘+I 89g 66 LI8 91 G19 “671 080 “SI | £09 ZEl |: d. e EE E qc: ERA "7777777777" "SAO[[B-0L19 Y 
ZEL 70 ECH 'g 907 99 191 9 Z19 2 s10'9 280 27 | 028*9 Ji. ee FS REES di CPT WE 
89% 29€ 207 8ZE FSI HO IA | 8% | SU0} zus PUBSTDOQY a JUOUIGO 10} pesn JO p[os SABIO 
METE qM €06 ‘EFI s | 3 r Arn: E To aE ante E ANE Ie Ed iii eke Bue qe] y [830.1 

r r my. eo o ye - path Rach sp BN Ee A itl a (g 90u949J09J 9300400) Aq uuin[oo e3gjyudoadde 

uj Dot se af Zeta. red 10] pe[eaouoo oq 3snur INBA ge a sie1oupur PUB 
2701) Bju “yde "jueureo u9[ozznd *9)pxmuq “918 dse AVN :PpaINQIIISIPUN 
8£0 '9 889 7 0F0 9 Leo 7 ZSF * dk 959 * 964 7 E E EE Ee E (ot PUB JUEUIED 49j doe) euojg 
GA 919 * 897 7 20 E 907 7 619 * TZ 7 00 “E L ü EE E loan put pues 
(1) SEL: (e) Cut () + | 99 (e) 968 ` Slam uollus- v JO Spuwsnoyy-~~-~- ~~~ — —— (opnao) umeſo he 
WT EE ee pi texas El *£0 * MAA K RA e EE EE 
(9) s 1——————————————— 22 ——— 7 - —— E 77409} 9Jqn eee o 8 Sud [B.MIBN 
(e) NP... Bae r re) CARAC an e re du TE AN ¡rad -79430m $5015 'suo] Mous ~~~ "(Ob 310U1 JO JUWA cg) 910 osouvauv y 
846 ‘g 140 '68£ £0c '£ OFF KO 9,5 '€ £61 Ko L T 091 “ChE „ al E —. — ÓN (193 I8u1-u9ado) ott 
GK: CO ‘L 99 11 4 Ne ‘ZE | VC0 8 LEP “Ez 80 “2 -744394 $5033 uo) 2uo[ pursno : : 7777077077 "'(9jqvsn) ao uo 
GA CZF “yl: 881 64 V£6 ‘ZI ceg “SII 108 81 £0£ “FOI 850 61 Rh, si A deit We eb ES ad "Teo? 
CFO “1 £66 V£6 258 940 ‘I 996 996 £98 suo nous DUSSDOUTl > an Qui MU 10] 3doox9) SÁBIO 
911 “Ez 29 ot Ice '0c voz '6 OF I ‘OZ | 6*6 '6 *99 ‘OT 019 '6 s[21r9q punod-g/g jo spuvs$nog]7777777777 77777777 ems 

(&1e[JOp | (SIB[[OP (SIBILOP | (s1e[[Op 
puesnoyy) | AyQuen® | puesnoy3) | 4ipuen?) | pugsnog2) | A359uvn$() | puesnog3) | Ayjuend 
ANITA | SDIBA DDT A | 9NIBA | =å : 
| [1907 ]« 
0961 | 6461 | 8701 | 1961 
VAVEVIV 


spe1eurur [enprarput PUS gemeng 4d '09-LP6T geng Beim [eyueumuoo ur uoronpoid [ezeury — 9 ATAVL 


45 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


od v JO pue 3es ‘90700100J JO Y 
j | | 
11 PI Ai 81 | oc | 2g | TI | e£ ek SI Tt ele O ee JUIUIGO 10} pasn JO plos SÁB] 
LL qoom SN ZC IO K r KE gesuvx1y [80L 
E e E 
Mma ese A A TEM eR a Stresses: Ms A tse see O AAA AAA rir ibd. (£g sou319]31 9100309] Aq uurn[o3 
e1er1doaudde ut pap s1vo4 remped 10] po[eoouoo eq 3snul enp[eA VSO AK 
speJeujur PUB (6761 PUB LEGI pegisse[oun) euojs 'ojv[s '(65-2F61) [94913 pus 
pues [eroueu1iuio0QuOu “en *ummsdÁ3 *1ueuroo 'souojs SAISVBIQ y :pejnqyiJ]stpu f) 
rd 8 (9) I 8 I£ D 81 A ss PU o A (010 ‘S910 Jo JUNUOD AQ BIBAOOAI) JUZ 
61 ‘L £96 '£ Ar ‘Zs 622 ‘Ts P88 ‘T 64£ ‘T OFF « OIZ « Ke Cicada wa ana aire zip aatia (eur PUB uaua 40 UO SOIT] 3dooxa) ou 
Lert 8117 671 7 s LOS Za 6L0 TZ « Cho ‘Zs 196 Zs 069 ‘Zs Sege o ee AIN [948.13 pus pueg 
OES “OL e 801 ‘TE g 00€ FL « 986 . 049 “BL Z89 ‘TE 00€ +9 876 “67 (dëi. A a A AA a rks ec (pn) umno[o1joq 
61 ‘Ts 826 $ GOP ‘Ts £98 y 1Z0 Z 18 LS" 888 Bip, SE . EE os 
96 ‘Es 968 Te 080 F y LI TS FOE 9 Sse 'I 899 '£ Zog l ""s[9..req UO0|[[3-ZP JO SPUBSNOY)" 77777777 > geg Jg ta a a --eujjosva [BINIEN 
pub $v3-[Ur]€ N 
C89 ‘Ts LYO ‘SF « C I6 Ta 882 ‘LF o ec Z oro “es 8I$ 'I 0€9 '09 oi 91q 09 ott: VS Os 6s E a TT sud [€ T29 N 
(e) 69€ ‘9 (1) 999 ‘g (e) 991 “1 (t) 760 7 F ATK (uN mood gg 01 9) 910 $noJojruv2us y 
(e) N I (e) 198 Z (e) CIC (e) I»$ ""1u3]9A $8$013 ‘suog 3104g8^^^^777777^ ~~ (UJ aom JO qu90Jod cg) 010 osouvauv A 
6 6 (9) I 8 cc 9 gI eg. e ae ete ("939 *so10 JO 1u91u09 91819A0091) PEYI 
A Ts Jessezäzsssslrrssssssszsclzssszszszzschzzsssszssszlzesszsszzszkzzeszsszszclss 113104 $5043 eo) 3uo[ PUBSDOP EE (quem) eJ0 uo 
E Ta OFZ 1 (y ( F ͤ .. ̃ œ—i %² . ⁵˙ A re 
£88 8 £ 691 ‘Ts 989 A C96 628 ‘ZI 299 ‘I 9$ ‘ZI 148 “1 A A OE OE AEP ER [809 
966 , 197 190 ‘T pEr 920 ‘I It 928 I8£ SS Sap RR remo EE A (quom 10} deore) SÁVIO 
TES K gee 208 T | pEr ‘9 $26 ‘60 ‘I | 662 8 Tre ‘seg 1 | 9 goo ‘est ‘I [~~ uepeaynbe pap ‘suo; uo: A oe O ee A e opge 
680 € 891 ere 206 * ERC ‘LOE 006 Z OLF Tor 168 * ¿TO ‘ole ZZ E a EE EEN (apn) gpeg 
re I C "73031244 88013 ‘suog 13008^^^^777-7-77---7-----7-77-9390]ue9u00 pus 940 Áuougjuy 


SVENVIAUV 


90 “LO€ Up POOʻI8Te VIe Izeg [7070000000000 AID 


98% EES E 896 e )).. ĩͤ dica SEENEN rene 
9300300] £q uurnjoo exsjadoxdde uj Gogo) e, emnopized Jo) peresouoco 
oq asnu ongea 09044 STUI9UJUI PUE *e7e1)ueouoo um 1b '(6961) OF 
-umd *a3e:;ueouoo urnuepq lo *(09-6961 761) got *sou03s vos 'redsp[9) “(09 

f i el) zum (-f) NVAUWUOO Gu, ‘9q oer :peynqizsmpun 
al 21 mem Leen 899 ‘OL wn [evo <i) SS 7800033008 neee 777777 " ("039 eo JO 3099100 0183940091) OTZ 
o T 0 (9) 08 ec el --Sj$9q IO AA 1U9019d-09 ‘BUOY Lg egen ue£SunL 

9021 822 , 20€ 998 ex 80€ oez 9t "SUO, 33095 pussnoq}------------ (eu pus zuemeo 20 euojseurg dere) 90098 

ogs ‘+ 988 ‘9 eo y 1467 elg + 88 Y eer Y 009 * *-Se0uno Zon Degnoum - (0% ‘B010 JO 1ue3U00 MAQUINA) RAD 

069 ‘I 805 c 126 19 · 66. “1 va? 89€ ' 90971 ` WO) z, D q,ẽj m: - treno 777-7*-*]9A 913 pus pug 

71 Gart g 619 (e) ` OO Anger nne (OPNI) IL 


MINERALS YEARBOOK, 1950 


Ae 01 48u1) 9048 "oi 


; urn[pos ‘04818 *9uoyspues pue pues puno43 zaun 
¿SOYA d $3[9$ amissezod 'ojwjuoouoo urnuepqA[our (61) wo[ur *oj]soud3uur 
sjeu urniqj!| 'euppog 'souojs ured '1udsp[oj 'ojjurojujp 'eujuro4q ‘eq 
(rel) jpudeg aan 'sojsoqss '(6$-/P61) seuojs asu  :pejnqusppug 


HIE 199 ‘L $882 J 607 ‘4 917 ‘T 972 9 ne“ 917 9 228008 3230087577272 0 02e 777777 ( 938 8010 JO 1u93u00 0[Q919A 0004) DUIZ 
Cot KE GK: d 296 (e) L'I 899 168 Sieg *O M 3ue9Jed-09 õjñb̃ b] 0191)u29uo0 uojs3un,[, 
690 $ LbL 601 HE 'I 69€ '£8 PLL ‘T 189 '86 969 'I Les “16 SEELEN ie eee eee e euojsdeos punoJ3 pus 'e3j[&udoaAd ‘ores, 
8% £9} 'I uc 2081 (t) (1) E. 869 ae ULL ic” Ponto d sch gen [8113/n9/138 399JIp 10] 940 1n]Ing 
866 ‘ST 992 ‘IT +69 ‘ZI ple ‘Il 991 ‘Els 986 “Ile £10 EI: 892 ZI 6 suo) Lioug Hun- ee (ou pue uou 40) euojseurj| 1deoxo) JUOS 
(1) (1) 791 7 OF 00 £29 9 692 ‘887 C98 9 190 ‘862 R . O tats ([81N34U) 93&uoq.19 tUNIPO8 
046 610 1 002 784 999 | GOL OFF ‘I 269 1 “SUNO Áo1] puss$noq] "rr" (93e ‘S910 JO JUJU 91qUIVAODAL) dns 
8rs ge +68 ‘IF 661 '0£ 087 ‘98 £69 ‘Og L8L ‘Eg Kid L8£ ‘Ig ët AS K eeh dd AP [9A 913 pu puug 
HECK? 898 DIT "y 9206 826 '£ 716 118'2 894. 29001241009 DOMUI: MA EA ""(uourüroo) 2108 
146 265 291 008 848 651 OLL'T ye6 ‘961 920 1 480 691 E (TTT ejropyumd pus jund 
(t) (1) (1) (1) (0 Le) (1) dag IE A (9pn19) steur dnoJ3-umnuneld 
0£9 ‘202 x 109 e OSP ‘ZSL e THO 'CC£ 1 086 228 HO OFF 066 49 TEIL ELE "7s[|2118q UO0[[83-Zp JO SPUBSMOY) "E ee pn) unaj01394 
(1) (1) 2 £40 ‘p (x) Mi IA E CC di ou ˙ A KC en ea aa t -=---- 9911194 
LE 66€ '9 se 029 ‘9 ee. 876 ‘9 CZ IEH € “SUO} JOYS EE 399.1 

205 "VT c 180 'Z e ESS 61 — | 989 ‘Or 179 01 ler ‘9 106 ‘2 105 ‘9 Ud. ARENA SAA warez eee a sosu3- At 

LZ9 "99 € Lv “IZ € 207 '29 « 899 “07 s FES ‘ZO 811 U 808 OF ors 61 ~“s[olieq uollug- Y Jo spuvsnoq]^^^^^^^-sjonpoJd o[o 49 pure ouflosvg [vy1n2u N 
e e A i :Spinbj[ $82-[&1n28 N 
OPP ‘99 t 86E ‘899 « TEL 9 ¢ £06 ‘OSS ¢ £08 70 96 049 787 49 019 099 r id ca epit py Por cs S $93 Ivana 
gig 098 ‘g Ha? £65 5 998 881 “II LET 991 “LT A SOUS | E EE INIH 
9 079 (1) Wis E SERA E 1 N PPP (u JUBdJEd gg 03 $) O10 snolajpue due Ar 
ei le (1) 087 Piast tn.” EA e Zi ir e "77393194 sso13 ‘suog (Logg (uy 310m Jo Jud gg) 910 osouvZuv]A 

t (1) 022 ‘T 009 ‘Lz 6*9 7 009 “se 191 * 000 ‘OF "3ue[sgA bo QW ‘suog 1.10q8 

(po38u1])89 Kad) eat PUB 19784 ves mon spunoduioo urnisouze pq 
£c. Z OFF "LI 919 Z ESF ‘SOT ¿zo '£ 197 Git 919 Z 962 “IST A CN TAPA A d^ o (30x19 ur-uodo) our] 
yu 188 91 197 ‘g gig 01 19 ‘£ 011 '6 £06 7 080 01 RU TION ee ee at (930 ‘S010 JO U9} N09 91 8I9A0094) peoT 
(e) 648 (e) +89 Le) HE. Le) Hr. -34319M sso13 ‘suog 3uo[ Denon "E (e]qusn) eJo uosT 
£9» 7 ELE 796 £98 l 189 '£92 ye r 8£0 ‘296 966 ‘T 862 ‘TIS O A il A — he, (opnuo) umsdAp 
Voy 51 8IT ‘Zit £09 “FI IEZ ‘LIP 391 Ul £y ‘IZ 001 ST GTF ‘IEF EE EE (939 "eaio JO 1197109 e[qu12A0904) pop 
69% 9FY 907 0*9 60 187 110 ‘I 207 7 M EE ee (939 *saJo JO yuajuos o[qv12A0994) Jaddog 
(1) GE y oar b exu Wë Ü D. d Baa in opi M SEC E A ECC Eo a saa Dus A (o3ju31]) [BoD 

‘ ‘ t t . EE EE eae q uvo $,19[[n 
906 7 Kéi HLT 16€ 1 det 8 GTM ei 767 l -"$uoj 3108 puesnoqa ---77--------7-7--7---77--77-- Damen 10] ¿d09x0) SABIO 
(e) HI ` zI eth (1) blz 10) 8*6 eee e e e eee . . oe 
69% '99 989 ‘9z FOF 29 707 “Ez 557 20 GÄR 0% 97 978 CZ Seed punod-9/£ JO gpugengn "e uouo 
00% 000 *00€ (1) (1) (s) (1) (s) (0) WEIS KEE EE (P978011189) [8138U ‘eprxo;p uoq87) 
(1) (s) Voc 991 ‘IT 891, 600 ‘OT 419 896 ‘4 ""SISUq HO (IN u 3ueo1ed-g7 ‘suog yogs- -oporo urniseuzvur-urn]9[9.) 
068 ‘ST geln m 19 11 869 mm — | SPI'IT Gro 035 Weil r vv de toe Stam Ooiog 
AA Pere 22 e 9 Ie ss Suh,ꝭ]ͤu-l ss "91000 pus 940 Auouuy 

(s1e[op (s1e]]op (s1e[[op (SIBTIOP 
puvsnoy) | Ayuent | puvsnoq3) | Ayjuend | puesnoy3) | Anen | puvsnoyz) | 4ypuen?, 
SILA en[gA SNITBA INIVA N 
0961 6751 8501 HA 
VINNOAIIVO 


ponunuoo —S[S19UTU [SNPIATPUT pus sezezg Aq 09-2561 gees POUN re3ueunuoo ur UORONPOIÁ ,.. 9 TIVI 


Digitized by Google 


47 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


13183 JO DU9 995 89301200] o 


e. |--MIF-eü€3------ | w 967 ‘II I A ER TONER COREA ee £o[[8-0191 
(ot) 908 (ot) 084 (01) LL6 (ot) 128 0 ee 2 aka RGA iE EPO 9400 
HI 261 191 91 141 091 19 801 suo 3104S pussnoq) 7777777 777777777 dici meia zuouioo JO] posn JO plos Siet? 
To yt E 898 681: | P A SED AP 198 '8CT s ek. duae SF ‘ZOT s | iss "e E WEE d Er LIC ET SR II er due A A op*Jo[o() [BIOL 
BI wi SE CORE. « [SSE BE pee WEIER, d Mee A is e (g a0uelajal 


93003003 Aq uumpos o3211doudds o bossorpum) S % 18[n91318d 10), pe[seouoo 
aq 15011 9N[BA asoy s[eJou]ur pus (02-0701 261) AMILIA “alo 1nj[ns 
'(6F6I *pog¡sseppun "uojsua up) 9uoj3s “(0561 pus 260, eyppumnd pus otpnd 
(Erl) S[eto ayu orn} 441] "ët: 1761) eum ‘s9U0}8 ules ‘uamo :pe3nqi4jsppuf) 


000 “El 922 ‘Sh 0€8 ‘TT £04 ‘Lb 510 ‘ZI 591 “gp 928 ‘6 95 ‘St A te NAAA AN ("da ‘S910 JO 1193109 o[qV1940004) JUIZ 
(e) (e) (s) (e) (e) (1) OLI 'I Kae . (o3e13ue9uoo pue 9.10 JO 3193109) UMIPBUBA 
ZO€ 961 (e) ZZZ Lee 80z 801 89 "SISBQ OM ņua919d-09 * Ae A ae NE 9191]uoouoo U9I53Uun,L, 
1g 91 ig i... ee. ee A Lët e ot did Ge a da ps a P ease (oi Dao pus 610 JO JueJuoo) ULL 
921% 089 'T FOS '£ 6 LIS 'T 4 167 ‘Z 961 T 205 ‘I 690 L š ..$u0j Nous puesnoq? ^ "^"^^ (eur pue ¿090193 10] 9U03$911] Id909X9) oos 
191 '£ cor € 079 7 968 5 y AMA T0 '£ gI£ 7 899 z so uno Áol) puv$nOq] 7777777777 (919 ‘S910 jo 39} 000 9[Q91940001) 19A[I8 
0F6 '€ 1919 996 C 192 '* 899 'Z 906 7 yc 079 ‘e "7009 322008 o 194813 pue puvg 
(1) (e) 09 LL8 '€I (1) (s) (e) (e) e Ale E dd F 5777891114 4 
OZP 69 x LOE Ce OST ‘09 $ 289 "EZ 1 0€4 “Ch C98 “LT 089 65 ZOL ‘ST “"s[9118q UuO0[[e3-Zy JO SPUBSDOYD ~~~ TT TT ne (opp) umo[orjaqd 
96 169 ‘ST 68 672 ZI Lë 000 '£ € 979 E APRA AAA AA AA A (9pn4d) e3rJeq 
8z 0IZ '£ y 008 Z (1) (1) (s) (s) „ Wk etica uc aa d ͤ —Äp CORO edo CPC Dee MS 204 
682 t 691 « 18 ¢ 681 s ZI nS e U Eege .. ARCAS sose3-4 TI 
d t LIC t £9F y 8911 071 8C 89 H "s[RL1req UO[[B3-Zy JO pus n- "E euTToses [8INIBN 
‘spinby] Sus-[BINnjIUEN 
9£* t 89T TI s Gd OGF Se 6€9 196 ‘8 099 76€ 8 Rn MUP ER oe A A OO cs EE sud uam N 
(1) 060 "vz (e) £8p ‘OL (e) 0£9 ‘SI (1) £82 01 “spun pussnoq] "^" ^ (039.1) uoo uoo pus 940 jo 39} 000) umuspq ío 
Ha 29» 1 09 891 y £g 206 9 £I tve 1 Loos AA ARI ee tL tr (.. (duos) vor] 
Xa Ee "qd icu PRA MATER Lë Alen ^ dotar Kette REA (t) lg "3 319M sso13 ‘suog Lioug (u zuad of 0} 9) 910 $n0J9Jru92 uv A 
C66 'L 400 ‘12 987 8 £98 95 100 '6 EFI ‘SZ PSE 'g 969 ‘ST . A (939 *soJo jo 3uejuod e[q91040001) Dt 
581 091 79 (1) (e) (e) (e) (e) (1) ui ARRANCA POR OS VEL D I Feed (opp) umsd p 
+99 F 068 ‘OST C09 E 819 ‘ZOT 817 'g C08 'F9T 008 'g 6/2 ‘891 S E ELIOT CEE OER ZAR ("039 '$010 JO 4199100 9[QU194 090.1) PIoD 
+99 68* 81 £94 Vct c 128 869 '/Z 196 £91 Ze . PME 1 nici m Sisto 1 „ Y 
672 Lob "69 Ibe 996 09 89 L6 "79 61 919 “Eb "7$u03 uo! WEE bbb Kë? AS (pu) 1 — 
Loe ‘T 151 E 276 90 $ 166 862 8 £06 0917 : E TT oi ii (930 ‘S910 JO 31193000 o[q919A40004) 4 
699 “TZ t ch t 981 ez 9£9 "y 978 ‘LZ 189 9 CLL'SC 898 9 TTT Ee gd lee ee 908 
619 01g 06+ 99% Set 662 Lab 94 Soo) 110q8 Deng" (1uouroo 10] deore) SAVIO 
Ka ee o rr £ 000 '8 9 000 91 6 000 “Ez "7300] 9/q09 puwsnoq) dd (po19eurpso) [e1n3vu optzotp u "d 
0g 16 (1) (1) (e) (e) (e) (1) ""303]0A 88013 ‘suog 31008 ^^^** 2 el} uoouoo UNI 
OdVuoTOO 
(e 199 el 5097 (et 92€ et UCL "` ZOO) 31018 p no ——ͤ— --. AC uo 
a (et) e let) i (et) ot 8:£ Y USuo)310]8 ^77 "7777777 id ee og XR PR T77*t7*7*8ÁO[[ 9-010 AT 
e 819 m 28 II Lot el cee OD ee ee ran eee ( e 
"Soo 3J0q8 puwsnoqg-777777777700000077 "Amen JO] pesn JO pros 440 
2 WO! — . vie ‘920° Le]: 777v OID ‘DPT ‘Te | "7777777 C0 EECH Ee gedeit, LG MN 
ve Oo 4 MS aes £99 ‘oe [VU EH TS 77 hh... ret anise (g 90u949j04 02011300) 4d 


ummtfoo oeigtidoidde uj possorpuj) Greet Ietnonre 403 POWO 100 oq 3801111 on ea 
Coo a gtuiomtu pue Ne weh) Nu nu Pessort true uojsuodrmp 


MINERALS YEARBOOK, 1950 


JI 91q48u1) ouo4s 01 umppos ‘94818 *ouojepuvs pue pues puno43 z31unb 
so3/14d 'sj[s$ urnjssujod *oejurjuaouoo urnuepqÁ[our *(2581) wut ‘souem 
“s¡e190]01 mi ‘OUTpOY 'sauozs urea “sedsproj *ojjuoju]p “eujuroxq ‘NB 
“(2560 jpudeg oajyuu ‘sojsaqsy (6 -2/61) S9UOIJS VAISVIQY  :P9INQIISIPUA 


199 ‘2 882 ʻI 607 “2 OIF ‘T 972 9 CM 917 “9 en eege EDI (0 ‘8910 JO 10ai mo) 91481040094) JUIZ 
920 L (e) 696 Il L9L'I 849 705 "Sigg tO M 3u09J0d-09 ‘suog 1uouer F 0191juo9uo0 uajs3un,L 
25 601 RER" 65€ '£8 PLL I 189 ‘86 $69 ‘T LES 16 / ee etree? euojsdgos puno13 pus "ott udoitd ‘ore, 
£9F 'I 9c C0£ 'I (0 (e) - 869 E SUE" IPC ee A egen gen [81n3/n9/148 39911p 10] 910 INJINg 
994 'TI KA ble “II GSI “Ele 9£6 11 « £10 "ET e 892 CT « suo; nous Dueno "rr (om PUB 3jueuroo 10j euo?saurj| ider) 31039 
(e) 791 * 907 00 £29 ‘9 692 '88c C98 '9 190 “£62 TON AA ACERA (lum) 97400q 189 UNIpog 
840 1 604 PSL 999 | 972 OFF 1 269 1 so uno on PUBSNOYI 7777777777777 (930 ‘S910 JO zuezuoo 91Q 41940931) IJANS 
768 ‘IF 661 0 082 ‘98 £69 “08 282 “22 GER ‘SZ 28€ ‘TE EC E c an S DE ES EE [09A 913 pus pues 
898 011 906 826 '£ 716, 1188 E, r eekleg li ARR ioa d edt scht (uoururoo) 2188 
267 ‘LOT 008 828 61 0111 56 961 950 'I 290 691 A e / ft het eee “-8ppumd pus oon 
(1) (s) Le) (0) Hi (e) res TO EE (opp) s[v3o ur dnol3-ununeld 
409 ‘LZE t OSH ZSL « THG ZEE 1 086 228 HO OFF 066 329 TEL ELE "s[211q UO0[[83-Zp JO Spussnoq} "E (opn19) urno[o43od 
(1) Ha £0 E (x) Hi TEA TE E E — "edd 
668 9 9 029 ‘9 ee. 876 9 e IEH ‘E o et 1904 

180 '£ t ECO ‘GT y 988 Or Hau IEF ‘9 106 2 167 “9 BCE.) Shee EE E EN REN sose3- q] 

Lpz "IZ c 207 ‘29 « 899 ‘OZ s FES Z9 811 ‘0% Z0E 97 978 61 ""S[9118q uo[[u3-cp Jo spuvsnoq?^777^77- sjonpoJd ooo pue oujosuva (EIN 
: : : - d :spinbi[ $e3-[81038N 
862 89 | IELV90 £06 099 | £08 70 96 ‘OLS 58 4 019 ‘099 e y . EECH $83 [BINIUN 
098 '£ Lge £65 v 998 881 ‘II ZE l SOT “LT D e AAA hea deme tanta ate aiia &1n2J0]A 
0+9 (1) NES — pl Gel KEES 3 e NEAR AS ee ege 277! dies (u Juaoad gg 03 9) 910 sno12]ruu3uv]A 
Le (1) A da STAR e ad dan Gert gielen e? 39310M sso1d ‘Suo 31008^7^77777--7777 (u aiom 10 JudoJad gg) 910 oa äu 

(s) OLL‘T 009 ‘LZ 693 7 009 “se 191 7 000 07 ""4ue[svA In bo OSN 'suo? 1101s 

(po3jueuipgse A[31ed) $ul9331q pus 102944 vos woy spunoduroo urnisoude pq 
OFF ‘ILI 919 z ESF 991 170 “e 297 “621 919 % 962 181 ZE ee A O UE (190418u-uado) ott 
188 91 197 '€ 819 01 192 ‘£ OLI '6 £06 7 080 ‘OT I TTT (930 ‘S910 JO U9} 000 o[qu194 0094) puo 
68 (s) 789 (1) 1179 Le) HE. -Susp A sso13 'suo] 3uo[ unf, —— (erqesn) 940 UOJ[ 
ELE 296 £98 J 189 “292 ye * 8£0 '296 966 ‘I 862 ‘TIS Bh LE EE po coat ak bem da 9pn19) urnsd ry 
811 ‘SIF £09 ‘FI IEZ ‘LIP ZSL 51 D'MA 001 91 GIF 'I£* rc TS (939 ‘Selo Jo 1u01u09 e[qv.12A0994) PLOP 
970 987 6*9 607 It 110 1 LO’ 7 a: e a Sr (939 8 Jo 1u91u00 o[q9124 00904) saddoo 
(1) 68 y 91 Kë Gan, ` AJ S em Wu Véierten een E EE HTC e 

eos ‘I "Lu 168 “1 ( (1) (t) (1) (1) PL. RRA AAA AR p Ia quea s, 0A 
ccc 8 89 1 LT 767 1 "IMS AIDE 1^ OI REO werte eamm pet tnnt (1uoureo 10) doo) SÁVIO 
Km zI ger (0 H. (0 8*6 R ne ALA apr ouo tne SR a mom 3 
989 9 797 ‘29 Cc “ez TEL 49 £91 K 079 ‘OF 9»8 N ""S[9118Q punod-9/g JO Spuwsnoyy "E uomo 
000 ‘00z (£) (1) (1) L (s) (t) 100% 9Jqno puusnoj j) (p93801]159) umu ‘eprxoyp uo 
(9) +07 991 ‘IT 891, 600 ‘OT [419 896 ‘Z SIS8q HO (4 ‘80) geet 'suo 31098 ^^^ - -epj1o[qo urnieauduur- umeo 
GEL ‘LO 819 11 769 297 SFI “TI 586 (Et 58 IT SEG “109 A EA ud ncc S[9IoUu]UI uoJoq 
UNT TTE Ar ET. el ee Z g Ug g3rA ssolg ‘suog 410987 ^777777777777-77777-77--e)«u90u00 pus 940 Auourguy 

(sreT[Op (srej[op (SIBIIOP 
puesnoyy) | 43puen? | puesnoyy) | pen paunan) &1ruvno poo) Ámund 
oA SNIBA IBA W 
6761 8561 L¥6I 
VINUOATIVO 


penumuoj)—s[eieurur [SNPIATPU] pus 893838 Aq '09-LP6T goes POUN [VUONO uf uononpoid [EI9UIN—"9 TIGVL 


Digitized by Google 


47 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


191083 JO pure 998 ‘909011300; 20.7 
A A A A A IA EE 


FP (ot) 962 ‘TI a LI, a a er REGA ROA Anri SÁO[[9-O.LIO J 
(01) 908 (01) 0£Z (ot) LL6 (ol) 128 deit." RA SN ii dao ra tek bag 100 
HI 561 191 OU? G1 091 19 501 suo JOYS puvsnoaj ^^^^7777 777777777 SE EE uou JO] posn 10 plos SÁVIO 
BERL 'L.. .. 898 GET ¢ a Se Kat 198 ‘SZI ¢ | LAIA "ue IAN lic sch Mt IS gi Ant, ² A oN opelo[0) [BIOL 
EW, eee PEE. EES DR parm VIE qM a yd A ARA dd (g s0ueJajal 


9300300} Aq uurn[oo e3s]1do1dds uj pejvorpur) sv Jepno131ed 10, po[soouoo 
eq jsnur ON[BA əsoya s[eJeujur pue (09-6761 2761) ono ‘AIO mms 
“(681 “pog¡ssep9un *uorsuauipp) euojs (0961 PUB ZF6I) oitatpnd pus opd 
“(26D SBa umu (er-) OUT] 'seuojs usa queue :pejnqH3srpuf) 


000 ‘ST 94L ‘Sb 0£8 ‘TT £04 “Lp FIO ‘ZI 591 97 928 ‘6 GFL ‘8E "TOS le dd is PR (99 ‘S910 Jo 3uo]u09 91 819A 0991) JUIZ 
(1) (s) (s) (e) (e) (1) OIL 'I / cS EH (091913uo0uo9 PUB 910 JO JU9}U00) UMIPBUBA 
802 961 (e) ZZZ Lee 80€ 801 89 ~“siseq tO AA 2u9e91ed-99 euni loug 9381]u99109 19I53UN,J, 
Te 91 2 FER — are ea ee ae Tee eee at WE LC EK (CV Sn cee ee ae (029.11uoouoo puy elo Jo quozuoo) ULL 
9L T 089 1 508 ‘Z 6 LIS ‘Ts 167 ‘Z 261 Z 207 ‘T 690 ‘T "So Lous Dügenon "TT (om PUB uour 10} uon 1deoxe) GUOJ 
191 ‘E cor ‘E 0c9 ‘z 968 ‘Z Ctl Z 110 '£ gI£ 7 899 ‘z sound £01} puwsnoygz 7777777777 (% ‘S910 Jo que uoo 0181940991) JOATIS 
Ok: 5919 996 7 ISL 57 899 7 906 * eg r 979 ‘e "30021009 dd E TT EES [904813 puu pueg 
(1) (e) 09 278 ‘81 (1) (2) (e) (s) AL a e eR Met Ce tot c7777777s0]HÁd 
OZP '69 z COE ‘EZ « OST ‘09 « 289 “EZ 1 0£4 ‘SF C98 ‘LT 089 6 ZOL ‘ST -SPL uo[[g2-gp JO Spuesnoqgg ^^^ 77 (pn) urno[orjoq 
96 169 '£1 68 672 ‘ZI IZ 000 '£ £ 929 CCT . (epnao) 9311194 
82 0I K y 008 * (1) (s) (s) (e) Z d . . 204 
687 t 691 c 18Z 9 681 « 81 ono queer UP 2. nbsp kg EA ER db ee ee sose2-d'I 
(GC: LIZ c GT 891 031 8c 89 Y "-S[9.L18q uo[[2-gp jo push autoen? penye N 
:Spribi[ $93-[&E1n2 8 N 
DÉI t SOT TI s EPP s 06F '8 s 689 196 “8 099 268 ‘8 Jo ofJqno uon CAYO AAA sud [VIn]UN 
(e) 060 ‘+Z (e) £8F 01 (c) 0£9 ‘ZI (1) £82 01 "spunod pussnoq] "777777777 (0381 ue9duos PUB 910 jo 3uo3uo9) urnuopq Aro A 
4g 207 1 09 891 * £g L06 ‘9 £I The ‘T en RO, ci A Er IA 3 (dus) et tw 
hus AE r ˙— A ao eds (t) Lg ""3udfoA sso13 ‘suog a⁰õο s (u 1uo0J0d ge 03 9) O10 snod9jruezuv jq 
70 ‘L 100 2 987 8 £98 95 100 ‘6 EPI ‘Sz FSE 'g 969 ‘ST bird, aoe ee EE ue (919 “Selo JO io) e[qu190A0001) PBO'T 
781 0S1 ‘Z9 (1) (1) (s) (e) (e) Le) Er PAM keete THEN A Meet es pn) umsd4p 
vos y 06£ ‘OST C09 ‘E 819 ‘ZOT SIE 9 C08 ‘FST 068 “Y 622 ‘891 S E AE ee ee (039 ‘S910 JO yu9JUOO 0[QV124090J) P[OH 
799 68 ‘SI £94 PEE ‘ZZ 188 869 ‘2g 196 EST Ze LR EE EE RER o IM Ek» T. eE: qedsion[ a 
GE Lob 69 Da 996 ‘09 89 267 59 613 929 ‘Sb WHER SOO a ft dE MU a T at LERET R (Əpn19) EE 
Log 'T IPI ‘B 276 £0 Z 166 862 ‘Z £06 091 * TTT (0% “soto Jo 3103009 o? 91940004) Joddog 
699 'IZ t 65€ ‘be o£, ez 9£9 'b 978 ‘2g T£9 9 CLL ‘8S SC ‘9 FFP ˙² ³ ² . TIS A 0 809 
619 It: 667 99 88h 662 na 9 Ne "oo oooooec=oncesanerenas — (uaua 10] 1dooxo) SÁVIO 
Kä: pda ind £ 000 8 9 000 ‘9T 6 000 ‘8g eq 9]qno punsnou - ces [81036U "oprxorp UOQABO 
08 20 (e) (1) (e) (e) (e) (1) RE /// / / / ! 038.3 U90009 WN E 
Od YH.OTOO 
(or 199 e voy " 928 a 897 ` Eu omg PVT . uo 
e (et) e (01) et (oi) e 822 9 "Oo 4404s "` gg, Al UL OT 
el £19 T Ho e 48 T gee op NEE 9100 
szo OES 509 0£8 109 916 Ov 297 ""8u0) 21 puusnoqi uomo 10) poen 20 pros 4 
A AAA AAA q_-EEGO=< 2 A A A A EES Oe SSS 
Lvo'wo'l jot ATL | ^ ^" OID ‘OPT ‘Ee | 777777 Ip egg noe A, CO [MOL 
de be 3 700 ‘ST £99 '0£ 609 ‘oT VVT . nne 


ummioo oigtädoidde ut pov οοι SIVSÁ j.. 20j PAYO LUCO oq in tu INTA 
ogoqa s(ureujur pue (e-) 09623 ueouco ie den tsch ute 


MINERALS YEARBOOK, 1950 


8 geg |— [o em lee D EE . d [BIOL 
VV EE EE ele e ß ` (g e0ueJeJal 8300300} Aq uumoo ejyepdoadds uj pejeorpur) 
a Je(nopred JO} pe[eeouoo eq IMU NPA esoqA S[BJ9UJ :P9INQHISTPUN 
061 LL 76 Le 06 98 (2) (e) )))) A A ENEE euojg 
Eet 908 201 yz E ^ 961 sz 7 d 194813 pus pueg 
OF Ir 97 ce du (1) suo JOYS pu nõο ÿj i SÁS(O 
JSUYAY'TISIG 


493... A op oo e. d e 1nopjoeuuo;) oL 
mo quus (Eso. Tl BE. CLOSE. Jem. er A ae ee ees eee S[8190]01 oyj[e3auruoN : Pinus! 
998 4 4 J 8 (emt 40) euojseurj 3doox9) euojg 
ou d 7 8007 Los puesnoy3 22 E n Y NI p JAVI pus puss 
r Teer le ` G Ta EE 8 end pus eotemäad Oo zn 
80 V0) l... 88 quod 
e RL E EE (epn) nn A 
Mi suo} poys PUBEMOY) EE 810 
lle p. kene al (SI8T[OP (SIB[[OP 
puesnoq3) | Amund | puesnoy3) | 43uen?) | puesnou3) | 4ypuen? | puesnoy3) | Tin 
onsa IA SNIBA en[eA —— 


LAOILOANNOO 
 penunuog—s[e1eurmu [enpiArpur pus sezuzg Aq '09—4p6T ‘893846 Domp peyueurjuoo ur UORINPOJÁ eier — 9 STIS VAL 


49 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


iq v JO pue ees 69300300} JOA 


06 58 IH 91 76 16 | Gi 96 |- '$u01 1009 DUUIDO( a a a AN yuəuəə JOJ posn 10 plos SÁVIO 
AN CAE NINE Lp 3. HEN aio | . | PW 8131090 [890,L 
•8ꝶꝙ999 1— ii n ‘ 5 r E Ra Rm n rt tr m (g oouo19J8a1 0300300) Aq uuin[oo ejerido1udde 
GEL 8 TOL 4 Z16 '9 ££8 Y up pejeoppug) swr noed 10} poe[eoouoo eq 4SNUI on[sA OSOA SIGI 
pus '(0c-6F61 'Pegissw[pun *'uopsueuipp PUB oqu) oo *“97e[S aw 
'Ispogeururoouou) sann PUB PUBS 'jeoqs VIU '(65-8F61) SUBAN dsp! 
(el) eupjued.es uon Jes uiosdo “yueurao *ayyrneq 'sojseqsy :P930q19sIpua 
PLL 6bL ‘OL 089 SCC 65 eco 809 “Eg £19 IFE op eil en LEE EE EC ESCH AS d BL 
L16 ‘TI « AKT SZF '8 « 981 ‘Fs 108 “01 1£9 ‘S 826 ‘6 196 * gsuoꝛ yous puesnoqj^^^^777777^* Go PUB uomo 10] OUOJSEUT]] 4d39X9) og 
lee elen (») (m) (+) (11) --Seguno £01} puesnoq1-------------7-- (7039 800 Jo 10910 9[Q9494 0091) alls 
c1 921 “1 8 UL D 606 1 le 619 * c EE E (puno13) 9uo3spues pue pueg 
LEG à CIC ‘Ts Sols V86 $ 072 986 99 220 0d ͤ d ⁊ 8 [94912 Le s 
T} 654% 99 028 1 08 009 2 ei CO MED oes EIA de: API dene ee 
() () 0 9 Le T Ez QUU AA RUE BER 
c 900 IL — | 20 szo °} 85 171 5 IIT MI dessen WE Jo Od] 
7 2 2 5 37 319M $5013 ‘suog 3u u . bp: crabe iie PER) x 
PA | — ae es E e ge P 11 ! — iui ee Lm (Oi ‘S810 JO zuezuo 9[Q9194000J) PD 
@) () | 86 H KI 0c 62 L EE Ee EEIN EE EE 
4 í ‘ ‘ (e) (t) (t) (2) ed Iul op AR tot ac Le E os we ts as Ares A 1 . 
8£6 06 SIZE 7 es9 91 €86 I { gle “91 ect 2 coe ‘ET ccs l suoi Log PUBSMOY) ee ` ` (quou JO] engen mp 
(1) (e) OOF 40 “09 999 182 ‘Z9 079 coc 19 rr Ae (9opn.o) 94} 
vI0OA OAO 
£9 Mi OF | 08 Le 6} 16 o “-8UO) oqs PUBSNOYI" 777777777 A ERE 1ueuroo Joy pn JO pros a 
C ——————— no 33 
HILO —— ere 810 9 rf ue poo (ger „ RE OS SPHOLT [930], 
mo O cis 5100 918 8 PROA RE 1: v ME EN RR A SAA "` LE 990919991 930 
Aq uurnjoo oigtudoidde uj pojeorpur) s1ee& ed 10} pereeouoo Ma eid 
onea eeoqA spu pus 'eje:jueouoo urn[uooIr3 'ejedueouoo urn 
get Boufer) 9uozs "Det Lee snooreo[eo ae ege "eme, 
985 ‘9 sle 9 8p y 91 * 9119 SOI ^* e tu y ves e % ĩ Gre tp lage od mu PUB Jueu 10] duos wl un 
208 Z WE 088 ‘T 777 t Ser Z Ze Z 188 T 190 7 duo! od pνnõ,,jUn e e .. T pue D 
828 ‘SF 980 8 89s “2 918 9 EEL ‘28 GES ‘9 026 esr 9 --su0} Suo[ puwsnoq? "^ MES VUL: eege 
(e) L8* s (s D» (e) 00€ d 02% lei uo[[93-Z JO spuesnoqq ~~ ~~~ `" (ODN) o 
191 En e 69 008 ‘TT 99 091 WE 921 008 5 eu us SE EE WE ee eet Kee Ae 
(») 8t t Of : l n. 8 8 Q LORS uoj: ~~~ ~~~ ~~ Pes d en, 
990 *1 ¿ET Zr '1 96 (e) (e) e t SR Mes RRA diu EE See eis — — 2 EE EE E ——— 2 — zs 9100 8,19 
( Lo? 99 uo 3400€ Dueenou 770 corro .-- c Guemeo 10) sech 


pe eee ee ee 


VdIuO 1A 


MINERALS YEARBOOK, 1950 


ove ‘Is 987 ‘ET s 86€ Ts 168 ZI e ger 1 200 71 599 1 £20 71 ESA =~ “Weer sree ER fameN 
ptu DON 8 „„ — Ue 920 ‘2 Ju (0 op ee ume 10] deore) snooJ99[90. "Lem 
99» * 98» 10€ 861 2 191 WE 000 € 060 ‘ESZ 9€l € 281 662 GER iẽxw AA 7777777 (1992801 -04ado) ott 
LOL 6. 5 803 1 528 L Eze T 969 '£ 029 see c ß ASA "TT" (930 '$9J0 JO JUOJUOD 9[Q94940924) peeT 
lit ‘9 ant ot IB8'OCT EA TOS ‘ZLI 148] 281 %% A A LO E 
SEI T c 163 99 s £98 061 807 Lb ££9 ‘eog cre ‘SO yes El 098 79 A ee SI 77 EE EE [992 
£9c “e ZOE e 202 * 250 T 00€ € 68€ * 128 ‘% 480 ‘Z uo 3108 pu9snoq37^7777777777777777 77*7***(q3299 g. en 30/pn(901) Ae) 
086 91 898 ＋ 9*9 91 ¿16 L TOC 91 £g 612 “El 991 2 ”"s[8118q punod-9/€ jo spuesnoy}-~-------- Ra Kb uomo 
— — 
SIONTTII 
O . —: ʒ 3H. ů—3—..4ꝛ—s—.rl.ů — ——ññ ̃ ̃ ͤ — . ͤ— 
| | | | | 
eg A | Zeie C Jg EA | 9 | 8 | V 8 | SEL ER DUSSHOQQ* "eror res 7777jueul99 JO] posn 10 P[OS SÁVIO 
r QUEM. SS EN a | 278 99 O E 1 oL 
WEE? OSS mre” qp KÉ A ka DNI, UR E EEES E (£ 9019419791 9908300] Aq uurn[oo e1ep1doudde 
DI pejeoppu]) SIBIA 1v[nopzred 10] pe[uveouoo eq ISNUI INBA OSOYA S[8J1907u 
pue *9e1JU39U09 TIN] peuBA ‘(ggr euojsourj]|] PUB QUO PUBS peusnjo *'/FP6I 
; Peyisse[ppun) ouojs "19203 ea|sviqw "Goran '(Qc-6W61) Neg :P9INQUISIPUN 
196 "HE 068 28 986 ‘ST 999 94 L¥6 TZ 197 98 £01 0 690 “ES TTT (039 "Sain Jo JU9JU0) a[qQbs9A0001) DTZ 
(1) 22% (e) 99 (e) 98 (1) 19 "^$]$Vq tO AA 1090I10d-09 *suo] unge "72727727777 97043U99U09 U9ISIUN J, 
198 « PHO $ 628 'I IF 'I 00 ‘T 180 ‘T C006 « CF0 'T « suo Lous puvsnogg^^7777777777777777777 (1ueuroo 10] euojsaurg| ISI) GUNG 
299 ‘ST 960 91 960 '6 6*0 01 C9£ ‘OT 6FF ‘IT £9£ '6 9F£ ‘OT ""seouno AOI} pugsrioqg]^^^^^77777777777 ("030 ‘S910 Jo JUN N09 o[qv194099J) JOATIG 
67 rc ß . A d e RAN (puno43) ouojspuus pue pusg 
570 787 'p 187 'C Lc 'e 799 7 149 '£ 890 7 OTZ ‘£ su 2104s puvs noa . oa nund pu pusg 
IZI 066 ‘£6 cor £2€ “TZ 76 9c* 64 031 819 ‘86 O SNNT H EC 2222522 "` "SI pDd pus es un 
(1) (e) (e) (e) 760 ‘Z I£* (1) (1) suoi 2uo[ PUBSNOYI" 7777" Pd he AME dr Leed Ses een Zeie Noli (1undsoquq 
HARE CIPF ESTO CREARSE I} ER L 988 Wu. PUUN E eee eege EEN moo 
200 ‘Lz 950 001 890 ‘cz 667 “62 669 1 FEO ‘88 9EL c 556 ‘SL WOO EE CRT (99 ‘S910 Jo zuozuoo otOgei9Aa0OaA1) peo] 
884 599 '64 PLZ 678 ‘LL 9F0 € yor "89 12% 786 'F9 "¡MUDO AREY oor oe EE "(910 “S010 JO 100} U00 9/QBI9A0D91) POF 
9/8 201 * 999 SEF 'I 904 559 ‘I 689 079 'I co d ne ae ("939 ‘S010 jo quezuoo o[qQ9194090J) 19 des 
IO AAA 9% £ r Ee Boe eee Sa KE, "edd RM cie E ORCI DO abe ͤ . 
Te 9 18 9 2 9% 6c PC MUI MEE PU T EE A ET (uomo 10J Id09x9) SABID 
(s) 898 '9 £90 'I des x 90 “y 176 ‘ST 761 “€ 897 81 en $s$013 ‘suo} 110]87777777777777777777777 "ejerjueouoo pu? 310 AUOTIUY 
(SIE[JOP (SIB[[OP (SIBIIOP (Sup 
pusesnog3) | AyQuen | puesnoug?) | &3puvno | puesnoy3) | Anund | puesnoy3) | Ayjuend 
onje on[s onge 0 
[VA IBA IBA n[VA | [sou] jq 
0961 eer 8501 L¥6I | 
TE 


OHYGI 
penumuo)—s[e1eupur [SNPIATPUT pus se393g Aq '09-LP6T seg perum peyueuruoo uf uoronpoid gie g TIS vA 


51 


2 *91Q83 JO pue eos *9o30u300] JOT 
© 
E 699 20 970 9 907 9 TIZ 861 98€ 9 E . E EOD ß A | 
188 wel SSE “StI 789 8 7119211 982 ‘8 gh, LEE RAEE 32 TIE ERRE 9 
e 0¹ 161 Hie 291 8c 202 o a ee zudouroo 10} pesn JO pros SÁVIO 
2 deo v1 ose |o O eebe EENEG vuv[pug [910.L 
Pa C01 N ice [por r (g eouazajaz 0701700] Aq uurn[oo ogtdoidde uj pe?eoppug) sreo& Iepno]y1ed 
10] pe[eoouoo eq isn onna esoqA s[e1ieujur PUB '(6p-sroI *euojspuvs 2761 
'euojspuss uojsuouijp) 9uo2s pus "ot ‘JUAU *souojs ASU y :pegnqqsppuf) 
989 ‘oz 66 686 ^I « 2g '9 « 785 Ma 069 ‘S 6 FFT (9111 pue zueu 10% euojseurj[ 3deoxo) duns 
919 * EZL C60 2 6€» '6 L89 '9 ZEZ '6 e eee .. [9A€13 pue bung 
(e) C 02» £ 128 M ee E e e CES 8031144 
O89 *6C « 669 07€ ot #26 ‘9 008 ‘ZI 960 ‘9 -'s[peLreq uo[[93-g JO DEn (pn) umnopojod 
61 £57 51 886 7 91 296 ‘£ „ ü... TT EEN, LUC 
19:1 996 59 GU 08 28 W ee e e EE $93 [BINIGN 
Fr, H, 08€ LT 6£8 “91 0c SI A ai. A O HE (1ueureo 10] 3deoxo) snooJvo[vo “IVT 
O Er 290 £0€ ‘96 6+8 L 610 78 r E EE E ENEE ig 2 
968 1 691 960 ‘T £96 861 1 ve6 F ds ai E (1ueuroo 10] ¿d00xa) SABI 
by 
VNYIGNI 
STL “1 FEF ‘SII +60 ‘T 004 “IZ 659 ‘T ELL ott 9I£ * 922 ‘ELT ~~ Sieg Jue019d-Q0T ‘suog se (Sup [ours ou]z uro1j) ph opmymg 
Z gg 6£0 ‘9 $9» RO, 700 489 961 £0¢ ‘g 629 ‘ELT 809 9 Moby. ASES d EE er. Neel 
Q IFT 8 169 * 892 'Cg 901 L 206 “bg 919 E 892 05 908 L TFF ö o 
891 813 141 9ez ZLI LEZ L StI + SEND SITE DURO EE EE E zuouteo 10} pasn JO plos S&v[o 
3 r IMA Rs ÓN A "AE a . sou 1830,L 
E A rs — [oett . SENT E DA CIERRA bed kd et lke ae (g oam 07007007 £q uurn[oo o1ejdoadde ug peyeorpuy) 
NE " sivoÁ re[nopied 40] popeaouos eq ynu ONJUA osoqA dum pue "(spot 
*ouojspuvs 1701 *euojspuvs uojsuoup) euojs (6961) apad “ue :pognqqisppun 
< 8002 796 ‘9 £09 ‘F LST gt £9» '£ «| 086 ‘ZT SEP "$ £20 01 RN. ET c "8910 JO 7U97U09 9[q1940902) Juz 
E (s) (s) (t) (1) (1) (e) Uc 289 ‘FI Sud 3JOQ$ ^77 AR D CE EN HL 
Q ole le 110 C89 0 790 ‘LI 278 "TZ « ££9 Sl a 001 ‘BI « 979 “Sl « suo} 11098 puvsnod : (our, pue 100u190 JO] euojseurj 3dooxo) euojg 
C 2 £ £ D p t C ""seouno on puvsnoqg3^^^^^7777777777* "030 ‘6010 JO 1u03u09 9|qV1940094) 19A[]8 
GK TZI '£9c 288 1 LL9 ‘LIZ £6 ‘T 126 ‘ZEZ 5191 009 “861 We A en A nema (puno13) ouogspuvs puw puug 
EES at 969 81 184 ‘PI „821 41 ZOI ‘ST 00V "21 991 “El £62 ‘OT "2008 Bech, ol) een . AA [04013 pue puvg 
038 LI 820 'CO x OL9'RZTe | 109 ‘Oe 029 '0L1 808 ‘p9 099 "GET 09* 99 WR, Af XXL oq ipee cioe a LIU (9pnao) umno[ozjoq 
HE Er SIL ‘Ze 16 ‘hs EIE ‘Ze 198 ‘2 5197 £Þ0 '9 91.7 — |) + eee LLL a uer. 7T 
10 086 t EES ‘E e 900 « 929 'g 980 'T 800 ‘P l l ` "Stamet Gott JO gpenem 777m 
H 9uj[osva punye N 
:sppib $v3-jvangw N 


Digitized by Google 


MINERALS YEARBOOK, 1950 


52 


08% HS | VIC TIE 90 | 862 | vel | 29 r e e jueuroo 10} pasN 10 plos SÁBIO 
Te als Liss 075 | SE TE | 190 99 AAA a da” EE SESULE [930], 
„ E^ = uq DE. $T r E PAE ERA d . S RUN Nm RN, (6F6I *euojspuvs uojsuoauipp) 

d ; euojs pue 'ojpyjurnd pue eojund “unsdA3 "Jugen [BINJEN :Pp9NQHAISIPUN 
8IZ“L 921 A 008 4 ee» “67 vor '6 229 "se 850 01 267 “TP We E TTT (939 ‘S910 JO 149300 9[q9.104090J) o 
026 '8 0€9 2 C90 Le 826 9 6 187 9 918 'g 808 * £62 ‘F sa og Lae eee da (JUEGO 10} ouojseurj| 3dooxo) ouojg 
C8. 9 182 6 8c£ 8 L81 '9 65 r 880 9 I££ ‘Z 898 5 PUB cet a ¼ ̃ .. IN « Er E [94813 pue pueg 
916 S 978 SIZ Oe ZES H 196 + ZES SES 'y 700 N rt e ee... TP Re IN (uommoo) 2108 
00 926 t 989 ‘LOL t 078 Lg 898 TOT 09€ “887 806 011 006 'C0C SCT ‘SOT AE Y 9 879 2900€ E ER AS (epnao) urno[0130q 
“8p Te gTI'I c vol Ts 894 s 914 'I 514 846 869 SE a cote ae Ceci led — dici O PT S9S93- Art 
I 9: C19 'C t TLL Ys 088 ‘T s 199 '9 8 1 128‘ FOL 'I “"S[9L18Q UO[[B3-Zp JO SPUBSTIOQY TTT 9Uur[0s93 u mis N 

? :Spmby $93-[uri8 N 
920 Hr ner | OIO GT s 840,76 | LES CI 681 ‘St 869 ‘OT O eet TOIT EE DA $93 [BINIEN 
1997 28» 6 880 £ 84 3 700 £ 989 ‘8 860 7 CBS ‘L N sa tee eee ~~~ (939 ‘S910 JO 1u91u00 91q8.1940991) peo] 
LAT BIZ: 896 ‘2 190 * 799 '6 8£9 ‘Z 991 6 StL 7 K Eed OS wog 
Tze | 29€ 09% | GL? OFZ 687 8 69% +A REENERT E (uomo 10] deore) su) 
007 61 692 ‘8 088 91 179 2 881 91 186 2 LIO “El 807 ‘L aq punod-g7e JO pu ,“ji K Dee eee e a 10919) 
SVSNVA 
vl £86 8£T 997 SCT 29 HI | 8 F We dd reer eee JU90199 JO] posn 10 p[os SÁBIO 
 _ _ __ _ _ o | o — — E e L——— 
Nec dek de O sees 2060€ OO £20 ‘IE | Peis ae A trees a E EE MO] [BIOL 
FFF r r c —⅛M—½ ..... ̃ ̃ —. ...... ̃ ͤ ER pe1nqujsppu ( 
899 OT GES £99 8 188 '9 eee 8 88€ '9 98€ K 989 ‘S WE o poc dat oo eebe, (1uoureo 10] 910359011] Jd90xe) IUNIS 
964 Y 966 ‘8 Lbs 826 ‘L 622 ‘E 070 ‘8 962 7 ELF '9 P — K AR PUB PUES 
61 000 '£ (e) (t) (e) (e) (e) (e) . E EE 3894 
809 7 279186 881 ‘Z FOF 898 POL ‘T 088 “67.2 HN 786 ‘9S9 "EQUI ID ͤq!l Set see es eee O (opp) umsdA p) 
LL6 91 168 1: 216 ‘9 voz I 020 ‘4 029 'I 6c '9 789 ʻI Rin. a ccc x o BC Picos Mor Gi: al ch ig eat AA dide od A rr [902 
979 649 679 749. £99. 979 999 679 e e e aen (1ueureo 10] 3dooxo) SÁVIO 
891 ‘OT ZEZ ‘L 209 ‘pI 999 9 ve» ‘FI 9£8 9 690 ‘ZI 981 9 nnn . uomo 
(s1ejop (Auſlop (SIB[[OP (SIB]JOP 
puvsnoy}) | 43puen?) | puesnoyY) | Agen | puesnog3) | Ayjuens | pugesnoq3) Zenn 
ONIBA OI A ag A otiju : 
[Rous Wy 
0961 6761 8761 2761 
Y AOI 


penuruoj)-—spe1eurur [enprarput pus 593898 Aq '09—470T seng posun [eyueuruoo uf uononpo1d [e1eurg 9 TIEVIL 


Digitized by Google 


53 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


eden JO puo oos ‘90301300 30.1 
e 
88 811 D di | so 16 ce lu ÓN 1uouroo 10] posn 10 plos SÁVIO 
22n OSS OSS OOOO OOOO CSS ee ee 
uw ESE itia fo Ch quee FET E AMARA BUYIN] T80L 
ce ee SE, ` pe A em A PO (g eouo10jo1 0300300) £q uurnqoo ejvpidoudd'e uj paeo 


-Jpup) s1894 re[nopj1ed 10] pe[eeouoo eq 1snur en[e^ SOYA s[eroujur pue ‘(6p 
-L*60 [94813 PUB PUBS [v]9yeururoouou *' (0961) ummsd A3 queme) :peynqpjsrpu n 


004 “ez 920 ‘99% “1 | 000 ‘0% SIL‘IIT'T | 001 “81 112 ‘900 ‘I | 699 FI IN Gag Ls ERAS ie EVE Sate ARAS (sseo01d-qoswa,[) MJM 
(1) (s) (1) (e) (1) (c) 428 C68 ide. dicharticer EE cric Heb vy Dag 10] out 3dooxo) 9UOIS 
org ‘9 909 '9 201 ‘9 4 090 9 s yc 9 s 61£ ^Y s T3 EPEa RE acia seat au pu puts 
£06 ‘9 646 7 SES '9 080 € StF ‘9 GK 668 '9 996 ‘T o 777-7" (uoururo9) 3[v8 
089 "599 ¢ 9900 S0: | 0€2'Z091 | 968/061 | 096987 — | 89 ISI CP: PR A cd pu) urno[o1jeq 
166 2 t 9919 t £49 '6 y Sie ove “TT BEE y 060 ‘2 C09 ‘g quos, AE se ear ee Nia EE EE xe praebe per Sets sosed-q'T 
Och: £09 ‘FI c 697 ‘SF $ QEG “ST e £99 ‘OF 99 ‘ZI LLL ‘9% OLY ‘TT ""s[penreq uo[re3-cp JO spuwsnoyy-~~---~~ sjonpold ojo Ao pue . — — od 
¥80 ‘FF LLL'I£8« | 9072: | SHS TELS | TEP 9 190 ‘989 Tc ‘Ig r EATS NS SON NN SE LS I RC s83 (omg 
981 60€ Lot Fel Lat 891 811 HI E E O ee n7 (queno 10] deo SABIO 
mee 
VNVISINOT 
CH 784 Le) L9 (ot) 664 (or) 799 . ee ae ne ͥ q. 31d "oomt 
£y 8g 9c £g Ho 79 8C 99 A sn dd ee uouo 40 pesn JO p[os SABIO | 
n GN ‘ZLE 6 | PRA | wes WEE UOKa | AA ale LH 5 FCC &xonjuox [VIOL 
QUE. Tess NR et es WEE, el des E AE H 0961 “9UOJSPUBS peqsnao 
“1561 “9U0IS9U1]| uopsuouipp) 91038 pue “queme ds SAJIUN :pejnquismpun 
L0G TEL TZ 926 OLI 629 £cl 809 gh ` TTT (030 ‘S010 JO 10910 O[QUI9A0001) DUJZ 
908 ‘8 a LIP ‘L 6 989 ‘8 001 K 809 ‘L 9919 9/8 ‘9 6 0 ee E (queue 10} 01075911] 3do0xo) ons 
297 “7 ese Z mi dk 690 ‘Z BOOK 266 ‘I Voy 8 -$u0jj10q$8 punsn⁰õοj,ꝗ.j˖§ů PP [9483 put puvg 
099 'SC t IS£'0T =| OOS “FE | LOS ‘Re 08€ “bz 108 ‘8 0€8 oi Lot ‘6 r ͥ AL CU (pn) uino[orjod 
899 "T s ges Ta 1691 « ur ‘Ts £89 ‘I HAM HEI 701 1 PPP sosud-d'T 
GE Wl 969 « SCH SCH otc 999 sez ""S[9LIUQ uo[93-cy jo spuvsnoqg 7777777770000 Kä) iia 
ene Large Leen: 108 %% | zest Low mm ee ds een om S sua [enje N 
8I 99 69 281 LL d 70 E, ITL. Aqu Si RR OE A a Peat SETS, (030 ‘8030 JO JUOJUOO e[qui940001) PUYT 
D, E mie (ER (Rie (EA LS MS 
GLY vg 9 60 '} 1 Fe o Ar ORS a 
£99 “e i 199 : £06 7 129 EBP '£ SEL CU A: Ted a. HUP A eee (3uouroo 10) doe BAYD . 


AMODLNHM 


Digitized by Google 


MINERALS YEARBOOK, 1950 


959 9 (ot) 790 z (01) 908 Z em 807 Z ꝛ——: ARA — M a Ee ae ra) 31d uon 
L9€ 'c (ot) 070 c (01) 851 7 (or 2/6 I A c T 9400 
99 09 L9 89 60 ££ 99 a o o ere queui99 10J pasn JO p[0$ SÁVIO 
ds E 197 E os E Ei rene eant DL. > SU E Wen d co ES ]., a a E 
E, Deh LA E e NN EIA A at sech 

RESP A ose ‘9 a ys | aid H `. "` worse seers (ICC CTC 7777777 “9UOjJSdRBOS puno pue ope? pus (vet 'ejje13 uorsuouipp “2p61 

*pegrssv[oun *paysn1o) ouojs 99815 *(0g-6F6I) [948.3 PUB PUBS [epoleurur0Q9uOU 
3 ‘(6F-LF61) iwb 'sj[es unissejod ‘(zp61) Ardetptat auen :pejaquisipug] 
926 ‘T 980 '£ « 064 ‘Ts 911˙2 548 ‘T 915 Ze beg ‘T s ohhh "(ot PUB JUIUIG JO] 9UOISIUAJ] 1Id30XI) ouojg 
V98 9 . 670 '9 s LLL' 4 891 '9 ves 'g £64 5 co F duo JOYS put$tiQQ]^^^77777777777777 777779077 E PUB puvg 
ELE t peril add Pike AA e Dre KI SUPE MMe HORUM / IPAE e ee T [tMIBN 
£89 +9 819 067 ‘+9 999 ZE0 09 £29 Z68 "IZ . A e ih (199 BUI-UedY) WT 
0Z AS Free id e en ce ene ee a Gt ` SS >> tes Sear ee A a ("019 ‘8310 JO JU9}UOD 9/QBIIAVIIL) pop 
8*9 z sos * 899 GK 199 'I L£8 6 190 Z C vv S rhage [809 
929 £26 989 026 129 928 Leg "INQUE TIUS KEE E EE (1uour00 107 ¿d00X3) SÁVIO 

INVIAMVIM 

A Mr E EU SN AE rm a ed MM Pen siio cta "` EOO) Log pu9$n0q3^^^^^^^7^7777-7--7777-7---7------3u00000 JO 10 plos s 

A 1 j 33 us p qi 1 J Dest) 10 py IO 
FAR > CHL 9 = $8078 AA Ma d XN A ILL A A CERE iL PTO 
„ 199 para EE e e (g 69U919]92 0300300] Aq uumjoo e3erjidouddv uj po?99 


up) SIBOA 1e[nop11ed 10] po[eoouoo eq Isnu ON[BA osoq^ s[euoujur PUB "(Cer 
'euojspuvs paustio PUB 17561 'pegisse[oun) ouojs 'ejv[s ‘(SPOIL "|ejoueururoouou) 
[94813 PUB PUBS ' (0961) 99/2118nb pue sa3/38u13ad moj z71enb ei PUB 8561) 
S[U1oujur unpy3y “eu, :souozs Wes 'oj91;uo2uoo9 wng "Da1fDOL1ISIDU f 


OIE 6 920 Z 097 120 7 68 899 1 891 « ddr. Pa e LRL Ar ON O Re (sui PUB JUSUIGO 10] ouojseur[ 1d89xo) JUNG 
168 $ ech) 909 ‘p L8Z 8 965 s 1% “1 LLL “e ¿IE |. IMI aaa ha a ">>" 1948.13 PUB pusg 
510 7 6L UK 0g 001-1 eL 279 2 A eee 1884 
DNE vai ELT AA KC Iech, I £66 ' E eec RIPPER EE c alea Jut joeqg 
£C I oF OO (1) (+) 8I Fr E SE oS dung " 
BOTT 
287 ‘LT DEL 987 “81 0€l PLL 81 86 868 91 PE II ene / eg O stie (opnuo) redspjag 
ot wes. Last oe ¡EAN (t) 001 hee eee ss013 s puno ag "ege IR 
C£ Sz 8% H. Ho 8T 0% SUUS LLO O ee ae eee (quema 10] 3dooxo) SÁVIO 
AT 979 7 490 'T 9917 9211 0L6 ‘I 996 "'s[211req punod-g/g Jo spussnogg-777777777777777700000000000000000000 jugue) 
(s1ejfop (s1vqjop (S1e[[0p 
Anpenb | Goeenou | 4ypuen?) | puwsnog3) Cnuenp | puvsnoq3) | 4yyuend 
SNIVA ONIBA en[gA (ero uy py 
0961 6761 SPOT 2761 
— ̃˙ ˙— m ]⅛ é... p J . ].. 2 mf ̃⁵ꝙÄ 1 ˙—⁵dg !! ß; i? ß — . — — 
ANIVN 


PoRURUO)—STSISUTUL Tenpfappuf pus sezezg Aq 09-2561 goeg POUN [eyueuruoo uy uononpo1d rut 9g TIEVL 


Digitized by Google 


55 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


*9[q83 JO pure 398 89300300) o 


UU LL 
, C0 221 2 (01) 778.1 (or) seg ‘I (o1) 888 I DE EDI E RAR Pe ARIZ TLDS Ce EE A 31d uon 
701 0 1827 ELL 5 787 7 89 ‘6E 098 Z 207 ZE 618 7 C1171 ß d O AAA ee 9X0) 
692 510 1 8⁴ £66 £i9 106 d L08 “SOT SAG PSI a JUIUI JO] pasn 10 p[os SÁVIO 
UE ASE METEO: PESAS US AS . aure A E UBT} [BIOL 
R Me rsa DER pee 0g Q- — a Lui EE (g s0ueJaja1 0300700] Aq uumioo o3ejy1douddu uj pe1eorpu]) s1834 
ive[nopjied 10] pe[eeouoo eq ISNUI en[eA oya s[uloujur PUB “(8+61 '3[USeq) 
euojs ‘syes uin[ssvjod "emt 'epjio]quo urn[seudeui-uin]o[e;) :pejnqmnjstpuf) 
16€ “91 960 “61 288 “et 29 ot 029 PI « +02 '6I e 109 ‘ZI 009 “81 --su0} 1104s puvsrioqu] 777777 ^77 (on PUB 3uouroo 10] euojseurj| 3deoxo) 9UOIS 
Es o e e e anne nn eewnn £ £ -"seouno Zon pussnog3-^77^7---777-^77- (00 ‘S910 JO 1u93u09 9|Q813A0991) dals 
669 ot L99 $C £66 ‘ET 925 ‘0z C20 VT 149 O 892 ‘OI OS ot 171711 EE E DE ac diit p UE baun pue pues 
641 ‘8I Ly "y 601 %% 190 5 99€, ‘OT 88€ ‘F CO ‘ST 477 7 D ee... (uouruio9) us 
OEL 'Cy t 978 ‘OT s Oth Shs 219 9T « 097 ‘SF 128 ‘OT OFS “ve SIZ ot --S[9.LIBQ uo[[e2-zp Jo spuesnoq3--7777777777777777777777777777 (apn) umnopo1jad 
HI 092 'c1 (e) (1) el er ZI 09 £10 9 AXE S eeh eier O E Muah, C CodEp apa od 
27 -- -- H I LT 91 J ˙T́ ; TT degt. H 
191 t 62 t 961 1 98 ¢ 9 09 SES 18 --$[918Q uo[[83-zy JO Spurs noqjͤ——— 9u1[0s93 [BINIBN 
‘ApyndyT SUS-[BINIVN 
SSF 'T : DIr — | CPG Te esl Flu | 9617 186 ‘FI 08€ * ZIS 81 HERE EE + sud [UINIBN 
SI 67h ‘81Z 2 r Letz £ 090 * mm o; Il malta queat ro P ipa epis tci (mouroo 10J 1d90x9) &noo199[v9 TIBIA 
(9) "oy wo. le eee ae ee . K sieh aisi pr 3430m $8018 ‘suog 11008^^7^^77777777* (u 1u9019d cg 0} g) 910 $0o19jju€2U9 JA 
118 e 000 “ve 614 'c 004 “Ez 229 * 009 ‘FE veo “e 004 ‘IE ~“queyeanba OA suo! Linus 
(peiuunzse AT} ed) soujiq He uro1j spunoduroo jsousB IA 
69€ ‘ZL 178 ZI ; Lez 99 £66 01 f LW ‘eg 968 ZI : £84 ‘OF £96 ‘ZI Deu 88013 suo; Zuo; pussnoyg -777777 SE EE (oiq vsti) eao 223] 
160 ‘p 013 ‘PLEI It 119 19 K Tee aert | 192% e . (apnao) unsdáp 
£99 “UI 809 ‘Sz 989 4 909 '6I $90 ‘ZT LL LSI ot y81 Hz e O ee (030 “solo JO qu9ju09 e1qe1940091) Iddo 
QIls ` clt 911 11 06 £I 801 I KA ⁵¼o!sdy A er eit et kere a AS T0 
188 OIF EEL 69€ ZLE Lov CES ole “Min a ee o (queno) 10] 7d00X9) SABIO 
039 k^ #98 71 £28 ‘82 852 ZI bes '£c LIT ‘TT 898 ‘ST Lt ot LETT punod-928 JO spuvsnoqj3- . 770000777 1uouie;) 
(s) GK GK GA 999 “LI 900 ‘9 £08 ‘SI EE eee oon 
NVDIHOIW 
ei 781 (an Ga (01) IFT (or) HE. rr IT 
ol 998 or) 168 (o1) L90 'I (ot) 961 T Erne e ae ee 900 
eee EE 
"DL Pa WER: qrA-- we TSS Gu Up. PT A AS cee en tne nna a S}OsNyousse JA [BIOL 
48 ie oo A EE (MEE | ß ccc panqyspu N 
OSF 84 788 La £99 '9 16% T £69 90 L98 Z « SPO '9 « 909 Za A o ~~ nnn nnn (omtt 10) duo 4400X0) 9U0I8 
DI, GR 1 01 DUM Wt 091% 11 Hot Ml ` ree toti ARA A e (puno43) ouojspuvs pus puug 
Tey 9 Ur 62g ' 909 'g 8TH ‘p 009 'g 819 * £y ‘p suoi ao PUB) -- -r datas puu p 
K 971 7 , LLg L 702 6 610 "I RAN. E Sante eren oi d a dor ye t^s I oz716nb pur — moi 
a 099 | KZ 969 E It 11 (ER M pr hehehe nenne ener n ene edel elek yod 
188 I Lge GET 00€ I 186 “LOL zoe I 1z 11 Liz “1 Qc “ETT a. 1 A hive steht E Adams e ee (joy 4ua-uodo) O1 
DEI 991 vel 971 OU lel nt eel -"8u0] JOS puusnoyg Een “== SANO 


BLLASAHOVSSVIN 


Digitized by Google 


MINERALS YEARBOOK, 1950 


des eeg T £96 L 69* ‘I 190 '9 108 'I L188 227 1 "Soo 11008 pussnoqg---7-------7---------- PC (UIW 40J 1d. 0) vu 
(IK 082 6 Sve 6I 619 8 116 41 8C» 8 990 ‘ST 190 8 "S[enureq punod-g7g JO Shu nõ ht — jugue) 
Wall DEL TIE 807 1 168 981 Ié 120 8e — | 907 610 16 E 77777707777 0000007 7000000 7 7 7 0 0 n  á Mn (epnuo) seg 
IA NOSSIN 
9706 Ul! ATL rr A , e .. ESI Idd[SsISSIJAL 1820. 
e T8 A e "EE (Q 90u919]901 33003003 AQ UUIN[OO 
ejepidoudde uj PNV pur) sJ9o4 re[nop;3ued 10} PI[EIJUOI 9q 3snui1 INIBA soya 
sI. iouſui pus (6761 pus ¿561 '[€j9Jeururoouou) joA u PUB PUES :pojnqujsipug 
91. 001 Ku Le) 8 * (0 (1) e EE 908 
086 1 50. 7 LA Js £96 Te 039 1 628 Z £6£ 1 $ 9€0 z t ~ SUO} MOS puesnoq(j ^" "7770000000000 000000000 000088 [94813 pue puvg 
LAT GGKT 00* £6 996 LE 082 OTI 192 ‘OD 025 IN SCHAF Wl A EE EE (pno) umna[o43ad 
98 s TES t C149 1 907 x C26 [4 d 6ST. 92 Due LEE Sosug · 1 
v Ze 084 t yz ‘Ze 9LL ¢ 918 T 269 916 86£ seu uo[re2-Zy Jo spuesnoqi'^^ ^-^ ^ ^$3onpoud 01940 pus eur[osea [vanju N 
:SPinbj] $v23-iuun je N 
261 Le ESI ‘FIIs 661 5 C90 ‘89 ¢ ges € 068 a 686 d 280 07 20 9109 UD $92 [UJ1]8 N 
1 t 
IddI8SISSIW 
(o1) 799 | (ot) Lor (ot) 299 | (01) | 959 %% A ¼ . aa . 31d ‘uol 
020 ‘ST ÞES | $69 CI | C8 OF ZI OFS 29€ OI 868 suo} Linus puvsnou] pA MARE E RES SS SE GR 
L99 ler cmd O E . ve sis q Ge AA ee ee ee aa en BJOSIUUTJAL % 
eo? Ar Ergon 6 'L Slogan, ` "tee 822€ | | “(g 90u8319JoJ1 9I0U1003 Aq uuin[oo QB dodde u pejveorpur) Swe 
J8(N91J18d 10] po[uoouoo eq INU INBA ISOYA STVU U pus “(0951 *osuoj3spuvs 
Das. rei “1eseq) euojs ‘ou, 'jgueurieo 'souojs 9AISBIQY :pejnqrgsrpupr) 
PEE "Sa £96 ‘T o 642 "o 648 'I 160 *S 908 ʻI CoS "a TLE Ta 0p à gir "(eur pue usul 10} 9uO0JS3UI!] Id90Xx9) 9UOIS 
£06 ‘9 ELF “91 406 * Gen ‘ZI 618 *p EZL “el 761 7 019 “El suoi Lous puvsnogg "E Y s [PACS pus pueg 
£I 007 rS 078 ‘ZI £I 000 '£ 9€ | 000 4 5. p oe E Acel 8 189d 
8 GLE 61 L OFS 8 6 ZOE “IT OI 001 01 Tb ` (yuanes 10] 1deoxo) snom “IBA 
(1) SEs ‘698 (e) ZOZ ‘066 (t) £c9 ‘R61 ‘I 6£4 7 196 ‘FFO ‘I use $8013 ‘suog 11018 ^^^^^-^----7-^--(uJN jueoled gg 03 9) 940 snodg9jTu€2us y 
OIL “TIL 6£9 ‘FO | 698 68 FFG 99 £29 o £26 ‘L9 F19 'e0c 98 ‘Z9 143194 sso suoi Zuo[ PUBSTIO) jh (9[QBSN) 910 uoJT 
A ARES C TET | 9g (si) g | (et) 9 (gi) K a rca acidi cro ptr i dee dr a ĩ MN TERED 
191 631 est HEI 591 eel E) oi guoꝛ 110s DüUgenOou ~~~~-~-----""777> >> E “SABIO 
(SIV[LOP (SIB[[OP (SIBIOP (SIBT[Op | 
pussnog?) | Ayj3uen® | puesnoy)) | AyquendS | puesnoy3) | muende | puesnoy3) | mund 
one, on[S A en[vVA | | OTI A | | [uou] JA 
Ka E * — 
0961 | 6781 8701 | 2761 | 
VLOSANNIW 


PONUPUO)—STEJOUTUL [wnprarpuy PUE 893838 Aq '09-LY8T ‘80389 porrun Iegegpgon uf uoponpo1d [ereury—':9 TIG VI 


57 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


*9Q83 JO pue oes 80100100] JO y 


NUN qon ¡E TN 7 O rA „ AE a — suvjuojw [910] 

zg ` [rs MEN ` "Leer Ey. dd r ( 99uo19J01 9300300) Aq UMN eyejidoidde uj pojvorpu]) SBIA 1e[¡nory1ed 10] 
p3[899u09 oq Jsnul 9NJBA 950 A s[eJeugui pus 'ojr[noruijoeA “9181 * (6F6T “PIYISSELO 
un PUB 3[€seq) auojs “SI LLAd au *urnsd A3 ‘seuo}s ur93 *1uouro) :pojnqjjsppu f] 


IZZ '61 819 29 OFF “El 961 79 611 ‘ST 960 69 590 ‘TI 649 ‘Sp C EE (9% “sajo JO quoguoo 9181940091) 2012 
F (t) 6 (£) 8z (e) D ^^$]$9q tO M YU30I9d-09 'SUO) 3101[8 ^7^7777777-7-77--7--7---7-03913u90U00 u93$2un,T, 
6*6 616 cl £09 « £19 919 929 ££9 ^'$u0) Joys PUBSNDOY) ji (90111 PUB uour 40J euojsourt[ 8 91038 
996 9 169 '9 972 9 LEL '9 EIS Y 186 '9 SZL ‘g 97€ ‘9 soouno £01) pugsnoqg 777777777777 ("939 ‘S910 JO 1uo1uoo e[q9.1940901) n 
OFT 'g HO '6 90€ '£ 789 9 LST '€ 18 „ OSI “e HE E F d EE E eee [94913 puv puvg 
,.C Eh IE c-r AP AS Le) da dä €£0 7 suo} yogs- ~~~ ~~~ A AA pte hd Lo iioc om pd pus oo 
96» 1 oz plo * 99€ 0c. “1 al Us ‘I gez „ DOMO A — — aen ejeqdsoqqd 
OSH OS c 601 '8 t OZS “EZ y SIT 6s O12 ré CSC 6 096 91 CFL 8 queso ERRE ⁰˙——kvuaͥ ß (epnsd) una[01394 
OS t ESI g T£ « Af? Ose 031 80Z 14 T susus-JT 
OSE t 86 t 01 ; 98 s 0L£ I8 913 99 “"S[9LI8Q uo[[€2-gp Jo Spuvsnoqg^777777777077770770707770777 eujp0s93 [BINIEN 
. : à; i e :SPIND]] $83-[€ 38 N 
LLO'C y 9816s — | 206 ‘Ts 162 ‘SEs — | 969'I 199 '9€ 099 ‘I C8C “ve Aran bir E $93 [emye N 
8 018 9 (1) 219 (t) ger Mi 129 ‘£ CR, SA ETA AA (u 1u904ed og 01 9 ) elo snouojruedus N 
t) 10% 181 890 'g CSE 'CCI Z9E * Lat 8817 689 651 "*30319M $8043 ‘suog es 777777777777 (UJ aou 10 quod gg) 910 OSPUBIUB A 
Loc ‘9 21961 289 9 966 ‘LT 169 ‘9 UF ‘8I 6£9 “F 801 ‘91 AA A aa (039 ‘S310 Jo JUNUOI 9[Q€1940094) PLYT 
518 1 FOL ‘IS 978 “1 PEL ‘ZS 899 7 160 CL 991 e 51 ‘06 A Puit PM Ec PICS (030 *sao Jo 1u91u00 9[q94940091) p[oD 
(e) lb (1) bai (1) sig ode emt, EEN KE EC EA EET Y Y ATA AR AS ee dson A 
£99 “zz SIE ‘tS 90€ zz 119 ‘99 187 9 797 89 sie ré 006 29 „ od ea et (930 “soJo Jo quequoo e[qv1240001) Iaddog 
GLI g 59 t 191 cP 751 8g eH, 6€ à O A onadyT 
989 '9 s 890 Ze 191 '9 Lg 90€ 9 098 Z 969 9 681 * TTT K —— — snoufuingitf 
O 
8£ 8E Goal H OST gg 991 89 O SAGE DUNE, / SÁS[O 
VNVLNOW 
Le y 193 Tse 65e HS HI LIE -SUOI 3H0Q8 O O em 1ueureo 10 posn 10 POS SÁVIO 
W Mis emt esr [ee e EE E Are HOSS} [920,L 
EB. Tu SES cue BEER. Jy r v A (g 690019]01 0200700] Aq Otto 


oyujido1dde uj poyworpuy) saved pm. mg 10] po[eoouoo oq gs nm on[€A osora 
s[eJoupur pue (Set *euojspuwvs) euojs *euojspuvs pue puss punol3 (2561 
*[BJOJOUITIOOUOU) eau PUB PUES (ZT) 11009 “J[BHASE SALEN :PAINQUISIPUN 


GK 081 '8 997 ‘T 116 ‘g 612 “1 £9 0 Tel ‘P #20 ‘LI ori EE E (030 ‘8010 JO queue 91QUI9A0091) JUZ 
8 8 te) C 8 b SISUQ tO AA 3u9910d-09 ‘suog 3408 7777777777777 77777 91v3uo0uoo UNSIL 

Le 1) 909. 888 91 d (e) OLF SLE '61 Mi cuu Era > POPE . pod 
LOP PI 008 ‘OL 696 EL £99 '6 akaf 1Z0 ‘6 « 961 "IT « SET Si Tuo 31008 PUBSNOYI 7 (oup; pue quotes JO] ouojseur 7. 9uo1g 
y. oez e. £cl, GI HI 98 76 ""s9oumo £01) pussnoyg ) ("079 ‘8010 JO JUOJUOD O(QUIDA 0094) J9A[IS 
807 *9 GA Lie v yot 'g 881 * L88 * 101 7 200 ‘bs EK HE eee ea stadt ae oo [040.3 puu puug 
(t) 06 t (e) 6b t (e) Ig (1) 99 n (opn10) weed 

fr. 1 a 9 it g 8t OO Det annone nhan atento Meel AA LS) 
DA GEAR 960 9. 2 gue 666 3 £66 ‘600'T | 900'L 060 '088 e. ped n Gate KEE Gon mu uo ot 
019 * 88% 701 £80 Oe ‘ZEI IS ri e m p "010 "8010 JO 3u91u00 ou p 

ove 1 SP o T OL e eso t EI D ut, A, E Pao ne) aae os ue FIT care wo uos] 
mei. 83 , [od 929 75 ort GK 286 51 924 C RAS A E 


Digitized by Google 


MINERALS YEARBOOE, 1950 


981 9 909 ‘Iz 020 Y er» O 96€ 9 882 0 201 * 026 ‘91 SE dee (%, ‘S910 JO 3U9JU00 3{QB19A0001) DUJZ 
(2) ezt "1 (e) OL, (e) 646 7⁴9 7 200 Z "Seen tQ AA 3ueo1ed-09 *SUO) og > ejerjueouoo uojs3un.], 
Ut 189 ‘8 HA 288 8 801 610 ‘8 9.1 292 ‘6 GUO) JIOQR- "coo e VVV === oud pus sey 
91 298 CU 098 L 89€ (t) (t) ae RN A esn [81n31n9/138 39311p 10] 010 InJINg 
08 e LGT 699 619 189 999 690 ‘T 869 “1 su. 44048 PUBSMOYI ~~~ ~~" (ott 10] 9U0I5311]] Id39X9) 901098 
Tee “1 209 1 ero ‘I 008 ‘T 029 ‘T 062 ‘I HAN 82€ 'I -se9uno Zon puwsnoq3^^^777777777 ccc (%% “seo JO JU9UOO e[qu10A0001) aan 
£98 z 219 7 SIE “1 DN 810 * erc c 099 “1 £96 ^$u0)j1ogs puS$n0q3^77777777 0000000000000 cct 0008 [94913 pus pueg 
99 089. ler 021 7 Z6 902 ʻI Sze 188 “€ dd A en AMIIN 
col T6 8 £9 596 7 (s) LOL '8 n 21121 E EE (u 3U99J9d SE 03 9) 910 SNOJSJJUBÍUSA 
A ß Mi (e 29 len $8018 ‘suog 11ouU5s : (u 91OUI JO 1uoo1od Gg) 910 esouBsUBPY 
ove * 807 ‘6 892 “e 929 ‘OT 009 ‘2 LLL '6 290 ‘Z 191 2 spuogus EE A (939 ‘6910 JO JU9JUOO A|QBIIA 00041) peer] 
a g (2) e (0 6 (1) g "30324 $8013 ‘suog BUO] puwsnoyy "EE (e[qssn) ai u 
RI 509 709 8581 622 Get zzz “I 899 619 22€ “1 226 929 c meer V (epnao) umsdAg) 
99€ Y Lv» SA 509 t 662 “081 06 '£ ceo “TIT LI '€ £90 '68 ESO ͥ KD (07 'se10 JO ueuOο⁰ atggiga 0001) plot 
(1) 29 ‘L (0 278 (1) S19 ‘6 (t) 8508 DEER EE 7 E 18dSION|A 
698 “IZ 699 ES 966 ‘+I 890 '8£ gt9 61 ZN ‘SY ££8 O £09 '6* EE AS NA (De ‘S910 Jo JU9UO0 o[qu10A 0001) Joddog 
095 809 ‘43 Liv 929 ‘OL (e) (e) 19 88€ ‘LE E e (GDL) oeg 
(s) 0 LL 082 £9 ect ve 29 “1 0A SSOLÍ ‘su0} 10s 9382} 8000 PUB 910 Zoom 
YGVAWVN 
OF | rg | 66 Lv | TE | 79 | 8 | 91 os ege E e NT }U9UIOD 10) Pasn 10 plos SÁVIO 
o M sF= | zor ‘OL | 98€ 8 | -| $02 9 O e e E o ads --“BYSBIGON [£301 
DN. ` ES =: WE `. (JE AE EK: ` rees „ .. A —::. ee Pees (g 90u019j94 
9300300} Aq uurin[oo oigtdoidde ul p: »jeorpurn) sivoA IIe 10] po[eoo 
-uoo eq JNU en[ea OSOM SIGU U PUE ‘SeU U oj[€jeuruoN, :pojuqujsrpurn) 
CFO 'I EL TVS a COS « LOL | 99€ 889 027 AR a ie A usted 104 9UOJSIUI] 1d90X3) IUN 
89I ‘E L0 'g 516 7 9119 ££6 Z 972 ‘p 981 7 £64 € suo nous puvsnoj jj "s [94813 pue puvg 
(e) (e) OF Sch, rE 000 * FP OF y C oyprund pus sound 
00€ “£ s DNR UEL 0€£ ai 8 La 62% ""S[9.L18Q uo[[€3-zp JO Spuvsnoj))j)j (3pn.o) munen 
6t EXT. quare TE eye EE BE nee i e A V gee a Late ia a e 399] SIGNS UOT] ~~~ . — Reset i $923 [8.INIBN 
601 001 98 28 66 cor I8 78 suo nous puss no) (umso 10) Id30X3) SÁBIO 
(SIgtton (SIB[[OP (SIB[[OP (S1v[JOp 
puesnoy3) | Atten | pussnoug3) | Anen | puesnoy3) | Atten | pursnog3) | Ajjuend 
en[gA Sid) | OI A on[VA [eau JA 
0861 6761 | SF6I 261 
VASVUIUAN 


penunuoj)—s[w1euru [SNPIATPUI puv sezezg Aq '09—LP6T 'seje)g POUN reyuouruoo ur uoronpo1d pereury —9 TTAVL 


59 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


aq Jo pue oss *89I00900] 104 
. —.9—.— — DU UO aM. o 
| | | = S — — F 
(o1) 187 'I (o1) cre I (01) | [IF I (oi) ot "1 FS rd CAICARA 9100 
Pee ee E ES SKK res eerste rv sey Fees js [ds ii Peor ad CH suoi 3108 Dueno) ^^^^-^^7-77777777777777777773u9ur00 JO] pasn JO plos SARTO 
16€ “OF Les xxm Ec =e Ph ANNE DE | LARES || EEF SE a a oe ms os of EUER be Kater Na ER 3% MON [890,L 
nas — [jw e Loc E dc te ip m m e | r ES E A ee Pisa E ark” chp alar erer pr A a d Ga Ca (£ 09u319}941 
. ejoujooy AQ Ont ejeridoidde u; poejeorpu]) s1eo& nend 10) po[eso 
- 100 9q jsnur ON[BA 9SOYAMA s[e1oujur pue ‘(OGGI 'pegisss[oun paysnio) JUOS 
1948.13 PUB PUBS [819.19 ururo9uou 'spunoduroo urnisauzuur ‘Surg :pojnqrjsrpuf 
697 “LT 670 "99 £F FI #86 0 OTL 0 ZEE “OL DEE 21 128 92 '$uo] Lous ^ ^" (00 ‘910 JO 39409 o[q9124 0094) QUIZ 
611 '6 « ZL9 ‘F « 268 ‘L 120 ‘F 91€ ‘9 169 ‘g LET '9 898 '£ "So nous DUgenou ^^^ ^ ^"^ "^77 ===> (Gu 10] oos 3dooxo) euoyg 
286 PPL (EI GC 9*6 "LOL 884 C£8 911 LL OFF SIT UO Lis ` "7" : 225 3 12 undo) ouojspugs pus pues 
9£9 '8 0c9 ‘L C86 '9 999 9 067 K Gah gee 9 CES 9 “su0} nous puBssnogy ` FP d lau pus pueg 
981 997 9 181 009 “Sz £9I ZOT “ez cel 019 “IZ C FCC DIARIA GD 
70 986 K | 922 8Z1 9 868 097 2 Ser LEE 8 Sud nos AS a kee Sg aa, pri ac (puesuso13) Lg bw 
(t) ZPS “ESTI (e) 706 ‘SSI (t) ERE 16 (t) 12 E r . UmnpIs9l SsnoJ9JTU€ 3 uB JA 
c99 9 889 697 "E Str OFL ‘S OCF 069 '£ 69F ue $S013 suo Zuo puwsnoyy "^^"^ "7 "^7^7^-(e[q9sn) 90 UOJ 
| uo s RP ro Dusen ad A e ERES, (uour 10} 1dooxo) SAO 


8/6 'I 309 pre” | Leg 129 1 009 907 ‘I ILS 


ASHSUHf MAN 


— — —³3Æẽͥ3æ32 se— 


mt — Wl) 5 Tee “1 Teeth" sort 55 "E" 91 USd OBA MON [80L 
0 e e EE 2 ee ee Qi VV eee 030000] Aq 


uurn[oo oieudoidde ui pezBoI put) see Á 1e[no]1.Ied 10] po[830u09 eq 28 ons 
OSOM STUJ9UJUL pus (0961 'pegjssejoun POENI) euojs (09-6761 “2961 Tem 
-U100) [949.13 pug PUBS *(09-6y61) 89] UI 'redsp[9] 'souojs oA [seq Y :POINQIBETPUN 


Weck 9t v 18€ L TE 88 00% 601 w SE ii ege 
90b n EU In LE v Toe 51 199 ENV A 681 * LEL‘T v 5 Nous pus nouj ^" ff... gee ^*77777*7[eA 913 pus pueg 
T a : SM eene Ie EE INI . 

(e) (9) e (e) (e) (e) or £0* "emm ONS ee Nerd T01000----(de29) N 
LI & de 9% el sz tE 6t uon 104% Pni⁶möo mm. eee 
d 901 (e) (e) (e) (e) (e) (t) e so ‘suog qq OH u90u00 und 


ZUIHSdWVH AUN 


66» 87 — — ese Te A: "c" £09 ZP 1 e emu TM c A A O QC OU US D ge T vp HAN Iod. 


— Á—ó 


89'0 o |" 188888 Id 9 


Mm III eI j . (E IUD 


E 
9q INU en[UA esoqA A UJ9UJ UL PUY “(0961 “9110980 UT} peousna2o) DUOS Hus (09 
0561) o3!9pjum«d pus a»pumnd Yd BUNU UINUAPQAJOUI JAVUL FNODIVO 
fi “oyo Br Tout "ut 101) souns uol "(teil o1Hop340ummp *expio3erp 
(qva 8,4017 Sinio) sna ‘oyonsq (867-2761) osjenpupuv :pesnqineppuf 


MINERALS YEARBOOK, 1950 


60 


92 670 '9 19 606 5 69 907 9 £9 864 9 ON O O arc ee ene Com 
6% , WUI 692 216 826 891 1 (cL $06 "go poys Deen (1ueureo Jo] 3deoxe) SAVIO 
968 '0€ 1 El veh e 089 ZI 120 U 66€ ‘ZI 190 ‘IZ £69 ‘IT “-S[9LI8Q punod-9/g Jo SPUBSTMOQ) ~~~ "~~~ nn ono nn rene ti 10909) 
HOA MAN 
| 
„ nes Nr i 080 '0CC e | — ae 879 291 | — [nO T OOJXOJAJ MON [80L 
EN SSeS oe. © aire us.” QUEE e reg d EEN) ie en Sires are "ense (g 99u2319]01 092004300] Aq uurn[0o o1erudoudde uj pojeorpul) $1994 
Iod, 10} po[uoouoo aq jsnur en[uA 9SOYA S[UJ9U] UI pue “(0961 pus 84761) 
0381} USD N00 uinjpeugA "(SF61 Loe ururoo uou) [9A BIS pus pues (09-8761) 
ind? 91u1jusouoo umuopq Ajour ‘(OS6I pue 861) voru *(0961 PUB zr) Aue 
-uyur urn '(6$-8*61) unsdA3 'souojs uro3 ‘(0S-6F61) NLA :P9INQLISIPUN 
IIE ‘8 £92 “67 8/2 'L OFE 6 070 ‘IT ZOS ‘IF £29 ‘OL £01 ‘FF UO AN ees ae or accents Te ("049 ‘S910 JO 49] U0 914481940091) 9UIZ 
Se pr WV a E ae GL rs Lcd ge pe eed ee ee 6 697 € EI o EES EE 97813499109 UMV] UBI, 
HZ 99€ 90T GOU 5 Tee 19Z SIE EE KEE otoi1g 
90€ GEE ore I8£ L8* 889 no 919 “seouno Kon pussnO0g] 7777777777777 (039 ‘S310 Jo 1u91u09 9148.94 0001) JOA[IS 
£26 8£6 119 £88 Gift LU. s £6F 179 rc ( T [9048.13 pue pueg 
(e) (e) (e) (e) (e) (e) 61 ZI e aa pea nt (uoururoo) 2188 
OTT 'I 870 192 920 ‘T 89€ ‘ISE £18 OE9 ‘ZLI 819 6£9 ‘CR CU AE ccc EE ound pus oorunq 
FPG ‘TE L CTO | 096 A 265 56 221 6 956 ‘196 920 8 909 088 --quərva mba OM 'suo] Linger EE E a p $}[8S UMISSVI0 A 
OOT ‘SITs LOE "Lp s déi? 911 0 CHO "lb « 079 “LIT 696 “Lp OFF ‘ZL 926 ‘OF E ee as hes tan ee al ares jo AA (opnao) umo[01394 
1907 ¢ 866 ‘T s C9 Ts 865 'I 9 89€ 'I ICA 2 GA? EE EE EE TEXG- 11 i sose3- Jr 
868 '8 z IC0 '£ c SL ‘Ls EEL Ze ITI ‘6 cst z 920 9 861 ‘Z “"S[9L18Q UO[[E3-Zp JO SPUBSTDOY) "E euj[osv2 [BINJVN 
:spmbi[ Se3-[€1n2€ N 
18£ '0 c 606 ‘ZIZ z 986 “9 y 196 F0 ¢ 827 9 6FL 761 9792 7 ro kan pd ee EE wee oo $93 [€]n2€ N 
A SHE PL (1) TIS 99 (e) 618 ‘ZI (e) 200 2 W 3 (UN — GE 0] 9) aJo sno1ojyJue2us JA 
(e E A iros Lee a et eS eee Ce) 898 leu $S013 ‘suog Lous "7777777777777 (uJA BOI JO quedod GC) 940 SSSULBIUBIA 
181 DIE OLF ‘T 899 7 OL T £99 2 868 ʻI ese 9 ccc - (938 ‘S910 Jo 3uo3uoo o[QV12A000J) peo] 
(e) „ O . a A t= 113194 $8042 ‘suog Buor Dueno)" n ee het, ANA? (e[qesn) slo uo 
611 Flieg PTI GES '€ 611 HIE ‘E OTI OFT “E A io e Ee (‘930 8010 JO 1u91u09 91 4I9A 0091) pio 
4 9£0 0 OFF tS ZI 816 896 “FZ IFS 979 ‘12 idg. ` Mee a —. A EE Et 1eds1on[g 
189 '/Z 008 '99 £28 ‘TZ 88£ 99 FIF ZE 289 ‘FL 98 CS goz 09 "Sol Hoss - e - (939 “sao JO 1uo1uoo e1queioA 0091) Jaddo? 
L16 “Ez LOLs LEZ 9 700 ‘T L¥6 ‘9 £98 ‘T CCS 9 EFF “1 k A E E oo 
84 £9 69 86 £9 09 09 29 ß c 8460 
Zë 000 “89 9g 000 28 6c 000 ‘£2 0€ 000 94 ~ 7309} om puwsnoyy ^" 77 (Dog sa) [£&1n7€u 'oprxorp WOqIBH 
(e) (1) (e) C (e) (e) AR E a e aa aa -01v1juoouoo Um dog 
(SIB][OP (s1e]Jop (SIB[[OP (SIBIIOP 
puvsnoqg3) | Ayjuend | puesnogy) | 43puen?) | puesnog3) | Agen | puesnogj) | A3gueno 
OI A onA SNIBA SNIBA TRA 
0961 6701 8761 2761 


OOIXAZAN MAN 


P9NURUO)—S[SI9UTU fenpfappuf pus sezvzg Aq Og-z PET ‘893818 POUN [eyueumuoo ur uoronpoad [SIGUI —9 IA vi 


61 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


"aide jo puo oos ‘S9100400] 10,1 


eg 
r ‘ yse 91 | BIS Re A AS BUT[OIVD YHON [BIOL 
"` ` ZE Cette 998 1 | dl Ee PASAS — rie (g 99u919]01 0200700] Áq 
uurn[oo o1v11do1ddu ul po1eorpurg) Sigo 1e[no]21ed 10] po[eoouoo oq 3snur on[uvA 
econ A s[uv1ougpui pue ' (0661) euojspuss pue pues puno43 *2318nb ' (6.61) 93911 uoo 
-uoo umpi4loq ‘(OSGI PUB 8)-2p61) sos 'souojs 9AISVIQY :pojnqijsmpuf 
19 99€ ‘Z (1) (s) "Sol J10UYS ^ ^-^ - Vi ide Bu ar Reech "`" OMNI JULIA 
3 OFZ ‘I (a geg "S|$9q OM 3ue01ed-09 ‘suog JOYS ^" A 9781JU490U09 uojsaun,], 
ZPS 9 ( 661 1 "393104 8S013 ‘suog JOYS ^"^" 7 E (onusunp e3v1juoeouoo urnru]1 T, 
9908 “1 968 rt HAN PSF 26 “SUO) JOYS "e" @UOISd¥Os punos pus ott A4ydolAd ‘VBL 
G68 “II 8127 199 ‘2 810 '9 gét. AE AAA 3 8 ou 
907 9 ese 8 L96 7 CL Vvuon Nous pursnobRPũ7“D0ßn [94413 pus pueg 
(e) 459 * (e) 886 ‘Z "Spo %s . K K eulATIO 
ZOT QEL ‘ESF 58 918 ‘OIZ II...... ůüuw-;ʒĩ ee IA 19978 
187 ʻI £61 ‘SF Ws €99 ‘SE SG BIN a EE PECORE A * N 
RRE 521 IPE UzZ E;: ˙ wü AO UOS 8040 JO 30191109 9141940991) plop 
201 1 170 ‘ESI 780 'I L66 O RN dd 4 (epnao) ¿edsplo 
MO Le) A o A Re La MARÍA APA REA EEE MOO RARE HAS TT 1: 329 571593 PC 1800 
40 Ley ‘I gie“ 690 ‘T TED SIR DOUG es ͤ ⁵VQ—¶ꝝ’: O t RE sÁv[O 
VNITOUVO HLYON 
891 081 Soch 801 ‘SFI vr € It ‘ZI PPL'S 90 ‘TOT 979 '£ WM T 81d uon 
(ot) (ot) (01) (ot) 981 99 190 '99€ Z16 ‘ZS ose ‘OFE Z ATT SÁO[[9-O.LI9 Y 
007 “BL 817 'g #10 ‘69 991 9 294 ‘GL 289 9 679 “89 049 'g EPEA Ob etches A LC rA ER pjk sageeo oir, 9100 
Liz 687 Gd 80€ 10% £08 gel 02% suo Lous puwsnoq] "rr" EES yu9 1190 10] pesn 10 p[os SARTO 
679 991 EE Ee CAS nasce ant orto q EE ` A EE ees X10X MON [BIOL 
869 ‘9 A A i i TT MN "Oe SEW: ` Luck eia gert Gg AAA (£ 99u049]01 03010300] Aq uurn[oo o?uj1doudd uj pejvorpurg) 
sieved Jepnonied 10] po[eooucgo eq 180U1 on[UA 9SOY A s[vJou]ur pus '9]612uo9 
-uoo urnjuvjp "sejpiAd "(4 6T) 100d “(0961) 3994S wojur "our joues oA[SUIQS 
A e ^ - : (60-2961) redsp[o] ‘uour [vinjwu (8-201) SOUOIS SAJSVIQ Y :pejnqpgsppun 
£88 ‘OT IZE er 1 £46 ‘LE 961 6 999 ‘PE 992 ‘8 911 ‘be „ TCC ( 939 "Sai JO 11971109 0/Q1I0A 0091) OUTZ 
91 008 L 008 7 94 r4 08 E. uode a eC "dd Padum e oi oi uos u[[0 M 
040 ‘+ 726 '£91 699 7 9£9 ‘STI 719 * 912 “611 (1) (s) 78003 3008777277 erer WA? 
622 ‘61 ZZI El 091 ‘SI 220 ‘ET 19% ‘21 889 ‘ZI 706 51 861 ‘II "Su HOS PUBSMOYY "e (ouy PUB 3uouroo A0 euojsourj 3do0xo) euo18 
990 7 091 I8T — | 219“ OSI'ZZI Ier 089 971 | 928" FM | RUE 098—200 iaa T E es Pettey: Sr 
e ee, n 81 Li d 0% CC -sumo Kon Dueno 7777777777777 (218 ‘S910 Jo 30300 agin eg 
920 ‘SI SLL A LIL ‘St EPS ‘ST 788 EI 698 91 906 01 DES ‘ST J. OED ee )1 
SOP ‘PI LOB 7 OIL 'CT « 796 7 £90 ‘81 990 '£ 928 ‘TI £26 ‘Z "9008 90000 PINON / ß (oo) 
099 ‘STs GAART 0% GT» | 97H Pa GK 129 ‘b 090 ‘0% GK Ma. Ee Lee ee (opna) 
ms N món le Jet lar Pe ma mV E EE 
t 4 t ' 4 ‘ ‘ - DotA S wm e e e mm — ͤʒ—j—6—¾ẽñ mm mmm * mmmmm e 
— (e) = 2 E on X $ T £ 009 t o KEE E (au- Joy 3d00X9) ee Y a 
16% 1 18} 96 1 gi... RR A (030 ‘80.10 JO 311091100 0/QUIAA 
UR 216 7 ORT ‘te ove "E ORE “FZ ceo E 20 AT 710 * -= A AAA DIO AAA 
9:8 E Cas ; d " sy 2 19H0mM $9013 *$u07 Swor p 0 9 010 
001 ‘ore ‘t= | 908% LLL ‘Ore 902 € soe ‘sez ‘1 | giog OLE dre NG WËLLE O o debo dd y 


Digitized by Google 


MINERALS YEARBOOK, 1950 


62 


804 ‘089 159 51 829 OU 589 ‘OT | 599 697 20 ZI £8£ ‘08E Ze ZI suo} 31048 puvsnoq]" "777 AP KÉEN E d “uo! 
ZED N 07% rei GGL 'RI 906 861 £98 ‘IZ UA AMT YT 990 4 e ien EE A A yoga "yr EC Ak ca ad a SÁO[[9-O.LI0 T 
210 “DET FI ‘OL eer III 116 '8 FPS 81 599 OI | #26 86 690 01 be a ld ee Oe ae ee m ` AS 9109 
09€ 08} 09% 997 7 | Sth | LOT PEE | suojj1ogs pussnoqu? ^^^^^^7^777 777777 "777777^^73ueul99 19J pesn JO p[os SABIO 
C19 “PLE [we te | 080 HE y | RC ii te WE UD Jr chr Wwe at. ee ët e eeh e he E P a ai EES WI DN ee, orqo [BIOL 
901 7 SA 7807 er re Fl SI Sg ds MEL." wëxet esche Kan Ke vau ECO, WEE Pea at bag P^ pi ss BE AAA A ON 
al 'pegisse[pun) 9U0IS puu KAN NA pus pues punola *unsdA2 ‘(09 8700) 
epHo[qo urn]sausgui- urmnppeo * (0961) eujuroJq 'souojs oA]se1qy :pejnqmnjsrpur) 
629 8 GA at GTH . V9£ ‘616 ecc LZ 917 0 PED “EZ « ITZ 'ST e Sen, eg "` ` (QUIT PUB uour 10} 9UOJS9UIN] 1da0xe) 911038 
60€ “91 y99 "91 | OF FI 996 “FI | OST ST 6089 “ST 961 FI 68€ 91 A. ` et oe as oe he ee oa PUB PUBS 
767 9 cig * 281 2 9617 | FS8 9 £94 6 918 '9 9/6 7 A101 3 Nous puessnoq2 ^^^ ^" ^^* CAOS T A ` (uouruioo) 3[eg 
097 OI: SE Er 00€ ‘OT ¢ ESF Es 061 “91 009 ‘£ OFF OI 801 '£ s[9118q uo[[92- cr jo spuvsnoy} EE ux "cr" (epn) urnoe[og3oq 
sm | SPL cC 181 ZLE (e 591 L0Z 61 £FI 594 LI ¿AN 0 AAA NOS T- e Mr eewer E 1894 
n KEE? e aech Misi EE EES | TI 9 9 £ giele `. ` NS gedd A d ee pee ee IPUR — 8088-471 
PRE x £01 t ZER: SSI y 679 SFI 667 991 "-$[9118q uo[[e2-zp Jo Spuesnoyy i e "77777779UI][0893 [LINIBN 
:SpmbiT[ ses-TeinjeNn 
PLE '8 t £91 ‘EF t 166 '8 « C IG ‘OF e 106 ‘ZI 619 "99 879 EI 9*6 ‘89 7399] 91qn9 OI ^" ~~ gef: i i e Se TE A sud lui 
£4£ Y Pre THIG ISH O 8H FIL l EZ} “TZ IS ‘986 1 | 989 21 IS “Y2L'T |^ suoj43J10gS s e Dd CERE A ado) mp T 
£98 ‘EFI t 192 “LE t £90 ‘EZI 196 '0£ 671 "991 804 '8£ Ore “IST 879 “LE (eL. FE e ce EE ees, fe PA ed p^ it. PETS ^. Isi 
cao ‘8 86F y Shr 'L FO * NO 8 929 ‘F LYS 2 622 '* Ki o e il A Gum Jo] 1dooxo) SABO 
£10 RR C19 01 08€ 7 LST 01 267 O 0c0 ‘OI 119 91 967 0 speq punod-9/g Jo spussnoqg] "^^^ TM ^ Nome 
OIHO 
y19 6 tt777*777**| 818 ‘Se T77777| SL ‘8 | 8ct 9 x wegen cones Ee 0 ngo E v0 ION [BIOL 
e -727777322 GPI E OL - —— JE 81 EE ee EE EE EE EE EE ` (g eouo1e 
Jo 9301300] Aq uurn[oo eysaxdoidds uj peeorpur) &1e94 Ie[n9j31ed 10] porvoo 
u eq ISN UI en[8A esoqA s(8190]01 PUB gui ui 9][[8I9U1UON : pon p un 
9er. 801 Le) (1) (0 ) VF 1111 UA AS FCC HOM pr „öS 
009 T IZ * 829 I Lë ELL" 9V6 9 036 £8£ 7 --8U0} 31048 pn [94813 pue pueg 
T£ s, 900 s IE t, ee, 61 ey 51 ER cen 9jqno uogyur 7777777777077 FCC 893 IN 
89L ‘Ls 19€ ‘Es 500 2 196 oez '9 196 Z zie 9 092 7% "Soo o PUBSNOQY "E SE ~- (og) TROD 
(op (sreyop del Léi (SIE[[OP 
puesnoy3) | AU nn D | puesnoq)) | Apuun | puesnoy3) | Aipusnd Vekene Aypueno 
on enge enreA A [3190 
0961 69061 Gul 2501 


VLOAVG HLUON 
penumuo)—s[eieurur [enpiarput pue 593839 4d '09—LP6T “891898 POIUN [SJUOULUOO ur uoponpoid [eeury — 9 TIG VIL 


63 


Y OF MINERAL PRODUCTION 


AR 


UMM 


STATISTICAL S 


*91Q8) Jo puo ess *$930u300] 107 


19 If 99 97 19 0 09 „ e e a ta es “=== u3u1399 10] pasn 10 plos Siet? 
...o.. geld 998 "I£ 4 ID B l| R siu / VT // / nene TODO H AT 
sud cei dE: £89 '9 $27 72. MEM A a A UE---777---($990ue19Je1 9100300] Kq uurn[oo 93enudoa4dde Ul pejeorput) SIBIÁ 


1w[nopj1ed 10} pe[woouoo eq jsnul en[eA Əsoqa sesuur pue "pt nun 
poustuo pus uojsueurpp :6p6I 'ejruvad uojsueul[pp) 9uojs 'zj1enb *(0961 puw 
261) eur 'souojs ai *ejpuroje]p “Judu (08-6761) so1s9qsy :pejuqrnjsrpug 


Lë I B" —  "M'SLu es EE (+) I 77$Uu0] nous (oi ‘S310 JO JU9}UOD 9[qV4940991) 2012 
SE dii. SE ar A (t) g F nen, E ooo eRe 
LEB '£ « AAT L6E ‘bs vel 9 C89 ‘g GA 800 ‘£ suo! mods puvsnoqj "^^'^ deu pus yuanes 10] euojseurmp 3deoxa) 904g 
H It [41 21 L 8⁰ 0 “-seouno Lon puwsnoyy” ^ ^^^^^^^ (010 ‘S910 JO JUY]JUO9 9[QV49A0994) 19A [IS 
00% 8 789 4 ger 4 629 ‘OL 98€ '8 IW 9 020 Y Tuo Joys puwsnoq] ~~~ ~~ A EAA [94013 pue pues 
£99 ‘62 £z Sir 501 HCH Z ‘901 Di OFZ ‘Sg (ics... o est des oiii. dk oii: ZE IE IN M A Sestak EA oyprund pus pund 
L0£ ‘LT (1) (1) 5 HN er 021 7 E ROGAR AOS see on min EA N (epnsd) 9311194 
9 £6 291 1 £0I Ise l 66 981 'I Pim d ever, e.. EE vi 77777 AIDO49]AT 
LI y 81 £ L $ ZI e AAA E (039 ‘S910 JO JU9UOI AQRIDAOI91) Det 
890 11 899 922 91 119 119 ‘FI +99 626 81 C (030 8% Jo 41193009 SA ECH 
61 8 0 1 VA 9 FL E a eS ee (aya ‘S010 JO 1u21u09 9[q*ID0A0931) 41 oi 
AA IA to - Ltb sg: ër ER e AE A Ae NEE d 
et 06 601 78 UT 89 I8 SUS 1300€ nen E ^" orem quce xr mm (1uouroo 10; dora) SÁVIO 
Dur e N07 ea (e) ore “e E ̃ . . e e, 
(e) 09 (e1) 09 (a) 09 (ar Dc 9QNO punsnod))7 (p97801]359) [urn7vu *oppyxorp uoq9;) 
REN, E £ y? "eri. rdi eae © E ££ "393194 88013 ‘suog 1108 ^^ ^^^ ^^^ 77777777777 aUu puv eo Auouijuy 
NODIUO 
08T OFZ 591 £91 997 651 067 o DUN EE E jueurao 10} pesu Jo pios SAN 
DN "EUM T E PS Raia aah Re, r ae eo E a VP TO d vuroqv[XO [80L 
r is — pM MEF. "p eu fo dl eege c Trae Re (09-6461) ouojspues pue pues punos3 pue "ares 
bund pus pund “eur *urnsd&3 "aa dds IApeN :pejuqpisrmpun 
VLC "el GEL ‘OF 026 01 999 ‘TI 128 ‘EF LSE ZI 290 ‘19 o 01% ‘S810 JO 1u91u00 ee QUIZ 
878 1 C0 'Q 820 * II 820 ‘$ 089 Z 119 % Sept, IAEA TIA A (om puu ue A0) 9UOJSOUI[] 3d90xo) 0UOIS 
198 Z L8C ‘E 929 ‘I 880 ‘T 900 Z 9811 029 ‘I -"$uoj Moie Dueno" . on ABD MEE 
020 ‘tte | 609 ix | 097 ge 06» ‘868 — JJ 094 O CU AR A A rep e bung ie tn 
20€ 8 GK 80F '8 « £96 ‘OL 089 * 004 '9 £96 K Ej o wo ORG a geom rM adr prid PP tee dí 
äm: 080 2 00% 05 ei '9c 805 '9 069 81 $89 '9 spo1req uojv3-cy JO SPUVSNOYI"""""">" pow Kat [UNION 
Sp: (Em: IS , eem eu ELE 
909 HÄ 210 *10A0004) PUYT 
199 F 620 Ta ER “91 t 619 ‘OT cor ‘E GUKu (ak? AL A / dedica se coro aq RN 
erg org vc c LTZ rog 00€ vez ""8u0] nous puvsnoq]^^^^7^7*77777* neee (100109 10] ydooxe) SAVIO 
YNWOHV'130 


Digitized by Google 


MINERALS YEARBOOK, 1950 


oc* 2 L¥E “90% ` Size 3u39J9d-901 ‘suog 1310g8^^^777^777777777 (Sumy[ours 9uiz moi) ple ounjmg 
Liz leg 289 21 e e d NEE 31d ‘uoy 
096 64 98g ‘+09 LL Ke HOERA EE ME e E pipe e SKo[[U- 04 
290 ‘22% 88€ ‘ZZ 22... — RA ee — 9100 
NI 691 e E E um 40 posr JO pros SÁVIO 
A e ie ee E ER vjuvA[Asuuaq [870.L 
— P2 MEME O ada (g aousJaja1 6300300] Aq ummſoo e3eridoudde uj pojeorpur &1994 
1e[nopz1ed 10] po[e2ouoo) oq 31snui eng Geo A S[RIOUTUI pue '(/F6I "eg wos 
-uaui[p) 9uojs (2761) 9uojsdvos purio43 * 9uojspuvws PUB pues purioJ3 "said 
(850 1) S118s urnjssv3od (0-670 1) et *(2p61) udn “1addo) :pa3nquisipua 
01 919 d ou E Luc ab pc AAN oda do o ee? (910354393101) HOdML 
6£6 ‘Ths EC ZZ « suo nous puesnoqy ----------- (aur PUB quem 10] goot ydeoxe) eu03g 
8I£ * OFZ 995 778U0] Hos "PINE DU. "97818 
6 01 “-seguno 4041 puesnogp^77777777777777 ei 219 ‘S910 jo 4194 109 91q8194.0001) JOATIS 
200 ‘ST PFS ‘TT --su0} uoys puwsnoqj -~ Ee "[9A813 pue pueg 
OLT ‘eg 069 ZI "s[penreq WO[[es-Zp JO Spuwsnoqy )) (op) urno[orjod 
(e) (e) .. EE EE 199d 
19 PI E >, ARA ATAR A AE A AER RA sasu3- "T 
188 967 “-$[9118Q UO[[BI-Zp Jo SpuBsNOyy "E 9ur[0se3 [uv1n]9 N 
kd :sprub[[ $2-[Xri28 N 
918 “TZ 146 ‘16 We. MENO MON, .:.... A ERA FTE sus ſuitigu N 
C98 ‘6 Dr / E E (¡ox e- udo) ou 
GEO 9 816 "73u3[2A $5043 ‘suog 3uo[ PUBSTOUY jj (91qesn) 90 uoJ[ 
CO 819 ʻI cc e (039 ‘salo Jo 393000 91819340991) pf] 
(1) ZI8 ‘999 Y 5 e — ... ̃ (910 JO 1u93u09) 1180) 
e TY 610 271 e d e Ue SNOUTUINGI 
020 ‘STF 061 “29 SS ` Ce KEE E E dee ee 9pP8Iqyuy ó 
£89 “2 ZLI ‘Sg | ME EE EE. E e E a. (1uoui99 10} 1deoxo) el 
866 ‘09 999 '££ “-$]9118q punod-g4g JO pues nja) 000000000000087 Rue 
(SIB[[OP 
puvsnoy}) | Ament 
o mat tg 


4761 


VINVATASNNAd 


penumuoj)—s[e1eurur [enprArput pus 5093838 Aq ‘O09-LPGT ‘8038S POIUN reyueunuoo ur goponpoid peieury 9 ATAVL 


Digitized by Google 


65 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


— M áÉ—— Eed | | — - 


19 | 06 
914 7 OA 
ER? TP 
198 ‘Fs 90€ Ta 
8³¹ Ett 
WR E GK 
2 STO EI 
GZ £06 ‘T 
088 '61 966 299 
6 918 "th 

1 (s) (e) 
80 E 907 
0g 96 


SE — — E E, —uñ— —— 


| 89 9% | Ig 
AN Dok mé ee 
E „ „r 
6% 9 61 
QU. — jj beet gergerdege Did ehem ubt 
94 yoo 2 988 
96 101 ZII 
289 7 C19 'T Zar 2 
C (») 9 
EY bea aie cin geen 6Z 08€ 881 
886 Lg 66» l 
91 C 8 
098 ‘Lz coc ‘PI 761 207 | 
HK SZ 696 ‘89 
67 9 91 
691 880 ‘Z 201 
gp ZI DH 


edv JO pue oos “S990U300] 20,7 


A E E E E E ee 10X*(T 4IN08 [voL 


scis aL a iae ^ lee gt Kee eg (g sdualajal 93003003 Aq uurn[oo e?u11do1d d$ o 
P9]B91pur) siva4 Toto red 10] po[eoouoo eq 3snur an[gA osoqA s[u1ourur pue 
“(896 1) un “(0961 “pagissepun PISNI 8p61 '9110813 PIQSNII) 9uojs *(8p-2y61) 
zj1enb ‘serua mmm “em “(89-2p61) uinsdÁA3 'jueauro() :pejnqujsrpuf) 


we c o csi babe poo hii EE i e (939 *salo JO 1491009 9[Q91940091) JUIZ 
"25 ee v EE 9781304390109 un[97us T, 
suoi nous pu?snoq1 "TT? (eur PUB 3090139 10] 9101830111 Ida9xa) euojg 
"$e0uno Kon puv?snoq] ^^^^^^^^7777777 ("939 ‘S310 JO JU9JUOD G[Q91940991) I9A[IS 
/ [948.13 PUB pusg 
B . eo ok eek Mdh, d $92 [BIMIEN 
o oe EE , ,.. .. 39978 
/ E IN dug 
BOL 
mico y^ cs. ce ee ER (0 ‘S310 JO JU9JUOD 9/qBIJAO991) PBA] 
de. a e O ee MT Dae (0 ‘s310 JO }U9JUOD a[qe1940931) P[OH 
Wü c 0p oc ee d eet A A RN EDS (pn) aedspre g 
H Al, ` c eege kt A d IS LA E (Anus [809 
en,, ee (13uauroo 10] 3d00x9) SÁVIO 
we 55V C Lk .. 938.1JU499109 Hm 


e CERO diese] 
— os | 


ANVTISI IdOHAu 


uo 310q$ pu9snoq1^^7^^^^77777*77777777777777773U00U100 10j pesn JO p[os Au 
F "TTT “BUOIB TInog [BIOL 


e BUTU O[[[SIOUIUON :P9INQUISTPUN 
Ben EE 
0b .. —.——— [94813 pue Deg 


-"$U0] 4108 puwsnoq-7-77777777777777777777777777777- (3ueureo 10) 3de0x9) SABI 


oue eee Debt POU aL [OL 
„ eee onmeuuov :P9NQHIMPUN 
RS + d „ V J) a a eee ete """euojg 
"78U09 Hod puvsnoq3^^^^^^^^^77^77777777777 ze" “Ags pu puug 


MINERALS YEARBOOK, 1950 


66 


699 ‘2 ZS ‘£6 yc6 '£ 994 “ES 840 11 669 ‘FFI | 161 ‘6 POL ‘LEI 81107 PPP Ae ee E ARTE 
(01) yc (01) EIS (01) 197 (or) zw VM. A E . ESTA dri 9100 

989 FI£ £03 LC 10% 56 | DET CIS suoi nous puusnouj r: SE Ee fec quod 10] pasn JO pros SÁVIO 

+69 „ £ee 24 a MPAA n DED a c nn ee 9assouuo, [VIOL 

ee pue ay Seer DES: MANTES oh EE A EE (g souazajal 970100} Aq uurnjoo eyuadoxdde Uy pojeorpur) 


sita noed 10] po[eoouoo oq jsnur INBA soya s[eioujur pue (6761 
'euojspuss PISNI) 9uojs (S276) zenb ‘SNAC 'aaddo;) :p9Nquisipua 


££0 ot 97€ ‘oe L8£ ‘L 882 6 £98 ‘2 $29 8 999 2 ZIZ “TL 0 (919 ‘S340 Jo JU9JUOY 9[qV12A0901) JMZ 
708 “El 646 L LTO ‘El 6 719 25 £26 ‘ZI 110'8 219 01 26.9 suo Lous puusnoujrdm >> (sur PUB UTED 10] ouojsour 3daoxo) JUOS 
98 OF se cr 9£ OF ZL L Sun Ann puwsnoq] "7777777 0910 ‘S910 Jo JU9}UOO 9[q8.194 0024) JGA[IS 
Ir ^ £91 ^v 790 * 990 $ SEI 218˙2 908 K 168 ‘£ Su) uous puvsnoqg] ^ ^^^ ^^* a Her "[9AB13 put pueg 
820 ‘OT $88 L 990 '6 Cre I (ki 80€ ʻI 6LL‘L slr F WE oe a er eee dp tn 4201 9]eqdsoqq 
(e) eI tc (e) SI: (1) 61 (s) 8 Slut UO[[B3-Zp Jo spuesnoq] ^^ 7777 777777 EHI EPA (opn19) urnoporjoq 
els Tele 81 £8 1 CI Lat d 08 dos SNE mA aaa a ES AE "SCH [LINIUN 
(e) ££1 (1) 2I (e) Lg (e) 6g "1Y3joM sso1d ‘suo 1101877777777 (ux oom 10 zuad cg) 910 osouwauv jq 
896 ZEZ ‘86 801 1 £90 ‘LIT ev? “1 880 '£9T ves 'I 620 “IST V CV (N- udo) out- 
T£ EI 18 A Ob. Seas eee. E t 9 CC WU) 340098 7777s Eh mca hen ("939 ‘S310 JO 1u91u09 o[q*194009J) pevT 
9 09T MS UI 9 991 11 £0€ 7$eouno Á01] "777777" CAEN ear adi (939 ‘S310 JO ug o[qv1240004) Diop 
092 “LZ 5 KE 968 “IZ TLI ‘$ ae a, dief, SEL d E opo S Decor E [B09 
‘ t t £ t T `. ` Lr «altum ¼ ea t E TEL RIT Y OM EA A ie ee 11199 $, 19/10. 4 
760 * 282 662 7 +29 { 209 * 102 OZIZ 699 „ oe Sn nenas ehe mE Prae nd "(yueuroo 10] 1 010 s&v[O 
£89 Tt £99 ‘9 898 ‘ZI £66 ‘S 299 “El SLL ‘9 21011 101 9 Denne ß yuomg 
(e) (e) Hat OLE ET 946 818 ‘Sz 987 9Lp ‘Te r e ⅛ O91 td ARAS AA (opnuo) 91118 H 
(SIBIIOP (sreT[op (SIB[[OP (sreqfop 
puvsnogj) | 4puen?) | puesnoq3) | A3puvno | puesnog3) | Aimuen?) | puesnoy}) | A3nuvno) 
onA SDIBA en[V A INIVA paul 
0961 6v61 8761 2761 
— . ii iti ——ð5 — — - ——— vss . — — rs1sĈĀĀĀİÏÏÏÏĈÜÏT1İÏĦãİãİȚİĈĊJLİS LTLİŜŚÇİŜİ ȚTsąąãFsI3SJÇĊ İSS LLĀJãSSİSLĀÃãİÏÇČSŚSTLĒİŰŚŜ T ĦLMMUISİĒİČĊĈÇQSSŜLÃĀĂİŰĈďĈLÏďĈİÏSÏŜĈĊİÏĈİÏİĈLİÏďÏSȚÏďĈLLŰĒďűďQďűQďQQKQCCK 
HUSSA4NNSUL 


penumuo)—s[e1eupu [enprarput pus 503638 Aq 09-2561 'Sej93g pezpun [eyueumuoo ur uononpo1d (eier —9 318 vl 


Digitized by Google 


67 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


d JO puo 988 ‘69700700J JOY 
628 8 922 ‘ST Tc 9 116 ‘ZI 08 ‘g Get 8 (n) 7905 9 r hh 
(01) 989 (01) 2067 (ot) 779 ot £92 117111 pppd ß 9100 
6£* 289 SIS 96$ cc 06€ IST Coe r ETS cogna tessa see uomo 10] pasn 10 PTOS SÁVIO 
DOE NN AA 902 '6L8 E y |”"r"=">""""* MENOS s.r" A E A A EE A Seat, [830], 
n rr A dc r ß ALAS AER E AIN X (g s0ue9Ja1 9300700] £q 
uurn[oo o odd uy po epa SWA IB[NO1II8A 10] papssouoo oq 3snur NBA 
OSOM S[RIBUTU pue “(0961 *ojruv12 uorsuourrp PUL Lied DoE, SY “9[8SVQ 
ouois 'ojvj[ns umnppos *euojsdeos punol3 (8761) puoi poe pues pun 
opd pue soyumd "(erter ‘Bow 10] 3deoxo) spunoduioo uinjsauduur 
*([839u1 103) opory? umpsou3eu “(6461 Pue 2+61) ei1rsouzeur "ode *Souo]s 
ulo3 (02-6761 Pue 461) redsp[o] *eupyurouq "guden AAEN :pejnqujispun 
i . . 9 ec "7$Uu0] 410QS "~~~ 777-7777777777777 (939 ‘S910 JO 1u92U00 9[Q194 0901) DUYZ 
00€ *08 889 ‘82 ‘b | 802 ‘99 96r'8:9'£ 00 ‘TZ 103 “e26“e | THO ‘OL BA areis, C a a EO EE AA $S9001d-YOSBIA 
d WER INS S ll rs (e) (1) Lg 949 ‘Z "Soot 3uo[t7777777777777777777777777777777777e8D [103 [09113 ap 103 910 2 
089 Y , £68 F 067 9 Sol 7 699 Pa mel. LL v 984 £ --su0} Log puvsnoq2^7^^^777777* (ou pue 3uouroo 10] 9u03S9UTT EE ou 
[4 2 g € £ £ 61 IZ ""$90uno on puvssnoa )) 0% ‘S910 JO quoquoo e[q€1oA09001) IJANS 
802 ‘ST 846 ‘LT 80» ‘ST 866 “FT 118 ‘ZI SET ‘ST 179 ‘OT 661 “El r RA E EE 
78 * 798 ‘T Oc Ze THO ‘Ts SL" HE'I 060‘ [Cor e UI DUREE SOIT. DEE EES (uoururoo) 3[98 
(tte | PL8'628 E | Og0'CEO T «| VES'FZ« | OOP'ZGE'C | emt eme 089 209 1 Jores | ^sieireq Uo[[e3-zp Jo Spuvsnoqy )) (opn) ummoporjoq 
or. 216 | EI. 189 'T 61. pee ‘T (s) Le) A oo. nn A O de 389 d 
992 09 t 89 05 · SOT ‘Sh « FOL '67 y ZK 88 4 VoL ‘ZE OFF ‘EZ TK... popup E EE sosu3- J, 
982 '99Tz | 20092 | W6'BElo | 228'2bo | SO TOT (rm ¿6 60 =| S686 f "spaireq uo[[e3-cp Jo spusnoqy"77777777 sjonpoud epo&o pue ES — BN 
TP6'9PIc Sor el e: sert, | 136/80 '3 «| om enert | Te ez . E E “803 [SINIGN 
Hü gerot Leit POL‘ELT — | $89 Ser 801 Ir ß MIR Genmur-uedoq art 
9€ 631 E cet 19 OLI ez SL . . "S010 JO JUOJUOD OQUIDA pveT 
(1) 681 ‘T (e) 699 (0 Toi (1) 68% ee 85013 ‘suog Soot puwsnogy "TTT à e) 910 HOH 
820 “1 688 '08 689 109 ‘19 019 916 '09 109, Gen — | 3e90jquo poeenen H o DE EE 
8⁴ 197 9L0'1 | 621% ZOZ erg GAkK/ FOL ‘868 000 7 . "he po AA AO Te (pn D 
ba Ie En 1% ANE E iB Loc Lr tete sl cd ie o 
01 DÄ 906 610 T K tu net en e DS 
I z 6 9c or ez £ 9 o 108 (. JO 393000 AQUISACOA) eddoo 
08 t 8I t 09 6v 89 19 69 19 MEER. SERIE RIOT NSE ALIS IRE TI, DECHE 
LL9 ‘g yer ‘T £00 '£ get ‘I TET e £62 ‘I 89, 7 ZEIT Sot Aug Dueno 77777777 7 o (Ae $,19rmy SUypHpoUy) SAVIO 
829 ‘6g 88 ‘LT 60» ‘ee CPL Ul £92 ' £82 ‘ST ET ‘be 6 ‘ZT ` Slam punod-9/gJo puna i quouro 
9 eve t get ( (1) (e) (1) ""8u0j 1049" * Bupu *sopqqoq :0u038 oA puq y 


Digitized by Google 


MINERALS YEARBOOK, 1950 


68 


(01) GM (ot) 980 ‘Ts (01) Lyc 'T (01) 870 ʻI 1... ͤ ͤ ͤ B. E poi, acie oin S rhe. 9x0) 
L 6 Led 0 8c le 61 6€ "SEENEN . TT ee jueuroeo JO] posn 10 blos SABIO 
ew |; FETT an., jr r , ed e e . De genee ARE q83A lv 
DA r ed ME [Stereos "oo dÉ cs tee (£g esua19J91 0300309] Aq uurn[0o ayerido1dde uj pejsorpur) S1v0Á 
JIe¡n9131ed 10} pe[voouoo aq jsnur INBA ISOYA S[EJQUTTU Dun (Erst “9UO0JSpUES 
peysnio) 9uojs (0261) [63$ &19 771unb * us uinisssjod * (0961 pue Gezei X904 
ojeydsoyd ‘ 9181] uuo umnuapqÁ[our “unsdA3 *(65—4F61) Seuojs UTES *(0961) 
ojpurojerp ‘Jusu '(ouojspuss snoujumnjIq). qyeydse 9A1IBN :P9INQHISIPpUN 
166 ‘8 829 E 980 ‘OT 049 ‘OF 9€0 ‘TI 06F “Ip 699 ‘OT £49 ‘EF MEN SANE E TE Ss (aa ‘S910 JO 1uo3uoo 91qE.194 0091) JUIZ 
(1) (e (e) (1) (e) (e) (e) 670 87 R. EE (938.13 uo0 100 PUB eJo JO 40} u09) UMIPBUBA 
err ee td (1) I (t) L (t) I "SISBQ O A JU9019d-09 ‘suog JOYS ~~~ ~~~ ~~ >>" egu uojsdun,r 
188 626 Ha £8C SIE 08 SVE « 6LI 6 Sun 110458 pussnoq] ^^" (sum pue 1ueureo 10] 9UOIS9UI 1deoxo) euojg 
TIF 9 780 ‘L 980 ‘9 95 '9 182 ‘L 970 8 170 2 082 2 “seouno Aol} puesnoq3^^^^77777777777* (039 ‘S310 JO 1uo1u00 9181040091) JOATIG 
EC ⁊ Gt ‘g £99 ‘T TES 'C 69€ 'I 8/Z T 519 'I 9F6 'C A A oa E ee [904813 pug puug 
219 Hu L8£ 64 0 FII Ore ell MA Uv ILLINS. c . . A O (uoururoo) 9188 
11 612 '8 8 (e) 0 819 2 0 009 4 . AR A AS ond pus sound 
(e) 822 ‘Tt ( LED y (1) IL cs”. hank AE E RE Të S]9LIBQ u- / Jo SPUBSTIOYY "ET (opn12) umeloneAH 
£I 989 'C £ TEL C NER " told a gow ee kc: I 0 E ees — a aes. (Opn) Ad 
0€ « 9t 9£ * 01 « 19 FI H 9T | "lag uo[p3-cp JO Spuwsnogy 777777777777 ne 9U]/0883 [8INIBN 
nr 096 '£ t 89€ y 9c T '9 « 268 019 9 HE 0+0 '9 E A A gE page AOE Pa E] ses uta N 
(t) THO “€ Ob (Ch (e) +69 Z (e) 86I 4 A ate CIC dC te (uN 1u0013d gg 03 9) 910 snouojpuezuv JAr 
(e) r | EE EE SSES EES ES 23194 00012. "9004 $1009 ^77 EE (UN 910ur 10 3uo9Jad gt) 910 osouuduv]A 
LSF 61» 67 998 880 ‘98 ese 999 07 99€ 960 “Lp E RA AAA ARTS AA A E (3o xX15ur-uodo) att 
£80 ‘ZT E94 ‘Fr ILL ‘OT 840 “ES 080 '0c 096 99 EIS ‘pI 869 67 RR eebe ("939 ‘Salo JO uozuoo o[q9190A0004) peo] 
LyL “9 111 2 For E 669 ‘Z 976 '£ ££c ‘g 198 7 128 Z "379 319M sso13 ‘suog Juo; PUBSMO) ~~~ ~~~ ~~ (91qesn) elo uo 
PIO 91 199 295 866 ‘OT 890 'FT£ 968 51 der '89£ 894 ‘FI 799 LEE E oou Xp pasando pé in (039 ‘Salo Jo 1U9}M09 91q 41940091) p[or) 
ste 986 ‘ST 081 ZEE ‘8 961 EZS 6 ce 0£4 ‘T E ↄ H——! red LA EC Ee 3 Jedsion[ 
016 ‘SIT 0£9 '84Z 917 ‘LL Che 201 189 ‘86 100 ‘22% 776 111 ££9 99 r oe ee oe eee ae (939 “sao JO M9700 9[qV.104 0091) soddog 
050 ZE c KE 198 65 091 ‘9 950 65 e189. At A SES ANC. ĩðVT ac 
t t t t ‘ 
086 Wi Wi as d cv 181 812 Pl --gUo0j 2100 puesnoqj e (1uoureo Jo] ydeoxe) SÁVIO 
Tr PEE 701 8£ 000 ‘F6 79 000 991 el 000 '£8T > OOO PINOUT SS, (pagsuso) [€«1n3€u *opIXorp u0q e) 
rc ee ke E a M I LI IR ee we ies Pe. et Vo PE ek Leech a5 acer ON 
PLL ‘T 981 ‘99 GM 897 ‘TS 16€ ‘T 81 d QPL L 991 29 A ee ie eebe, A tie uncos e31uos[H) 
:94138U 'sueurmnjIq paze pus 3[vudsy 
(sa8110p (op (s1€e]Jop (sreqfop 
puesnoyy) | A3puent) | pussnogj) | nenn | puesnoqgj) | Agent | pussnoqj) | A3guvnt) 
en[gA IBA en[vA DI A Qu 
[9190] JA 
0961 6701 87 L 2761 


HVL 
penumnuo)—s[s1eurur [SNPIATPUL pus sezezg 4d 09-2561 goes porrun rTejueurjuoo ut uononpoid (ie 9 TIA vA. 


Digitized by Google 


69 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


. *91Q8) Jo puo 998 *$9301300] JOT 
——— 5 M —— HM ——ä —————————— 
126 7 | 86I | 00€ Ze 891: | 188 7 10% 809 5 | CIC KS 0 ͤͤ K 9400 
Zor 981 89 c6 bP L ge 69 "Sol J10YS puvsnoq]^^ ^^^ ^^^ 777777777 -777*3u9uI99 10J posn JO plos SABIO 
908 "LEI E E e A | SOF '91I « 7 A i d des RL AA E] | 96% 081 jes r e ufs [80L 

DEZ — [45e ere? | r reer; 209 8 c K^ XA ai n (g o0u019]81 0200200] AQ uurn[oo o3er1doudde 

Ug pe1eoppurg) s1eo& 1v[noT2.Ted 10] po[u0ouoo0 eq 3snui on[uA ISOM s[u-lou]tu pure 

| *9391]uoouoo unpue)13 *euojsdseos punoJ3 pus o[9] ‘978S 'euojspuus pue pues 

punol3 *4[es 'se3j1&d ' (6k61 PUB 2761) “1901 e3eudsoud ‘(09-661 pus L¥61) vom 
una 'umnsd A3 ‘uaua *ojr[du "(Saus UI) euogs BAISeIQY :pejnqmigsrpuf) 
029 '£ 968 ‘ZI 99 € 991 ‘ET zz ‘p 888 ‘SI £90 5 882 “91 E ec ge We pc eta ("939 'salo JO 3u93u09 9181940931) JUIZ 
GG 91 £46 6 Ebr ZI 019 * LST ZI L98 'L LLE St 69£ '8 . ae Sega? wee (on pue 3ueureo 10} 9u03s9 111] 3dooxo) ouojg 
RI PLE * 670 * el» '* 888 U 660 7 898 KN 149 5 . . Te [048.13 pus pues 
(e) IG : (e) Et (e) ££ (e) 19 ““gjalleq uollus-Z Jo SpuBsMnoyy TTT (pu) uino[o43od 
Pe HE Ge 99 « L b 9 r9 7399] 91qn9 uo ]]iU1 " — ES RN ES - 77883 [VIn]8 N 
79 181 39 211 887 79 99 269 “ES Ici 046 86 Lors e ect Vir Ex ""(aueuroo 40 3dooxo) Stoot) "Liga 
aiios ee et (t) 6 (e) cor z (1) 802 9 Bee aw E p one (u uod gg 0} 9) O40 $n0J9j juu uv W 
(1) 99 (e) PZZ (e) La WEEN teas Inthe "73u3104 ssoa3 'suo] oss (u aou JO Jud gg) 910 osouuvaus]A 
798 ‘g BEE ‘SZF FIC '€ ZEI ‘BPE Uz '£ PEL SSE 6£1 $ £99 095 FFP ASA ===" (q39xX4vur-uedo) ou 
28 $92 ‘E 270 1 ete L 589 1 £01 * 960 1 £08 '£ o „ (0% *salo JO que uoo 91441940991) PLYT 
(e) g (s) y (s) £ (e) 2 N 85013 ‘suog 3uo[ puvsnoq] 7777777777777 7777777777777 (OTQBSN) 910 uon 
881 648 o vez 986 U 5 OLL “bE 79% 078 ‘TF e II Ape WP . in de NR CN "(opnao) Iedspro 
AP o tae y re te ii A g -"$uoj jJ0qQS-7--77-7777---77-77777-777-- (0030 “selo JO 1u03u00 0[q494 0004) JoddoH 
996 ‘96 t 199 21 t 19€ ‘Z8 789 ‘FI +60 801 666 ‘LT 90F 26 ULT ‘02 ER em T dina Bert rS ML AS RETI A AO [900 
079 959 707 6b} LT» 227 99€ $L "Soo 31048 PUBSMOY "E (1uoureo 10} 3dooxo) SÁBIO 
O A .—ð?——————— —— M 22•—¹2i —..: ———— 

VINID NIA 
— ——— —— 
£99 ‘ST "Cl $88 '1U 7777777*77**| 666 91 eee EL ges EA d Ah 7 O Dee EE EE EE JUOULIGA [VIOL 


820 ‘F EE ' EE pt A AS geg IT 5 )))! eet ge hg oe E ME (£ soueJeJol 

id: E 03003003 £q uumpoo eyejidosdde uj pejeojpug) s1eo& Jepnopred 0 Po[890 doo 
eq 28 n: onea OS0A spwreupur pus 'jeddoo ‘SALO 's0399Q98 V Te 

906 gel gL 882 809 50 910 'I res ‘OL 000 'I LEE ‘LL "Spo 210 TTT EE ER E 

6£0 ‘8 2 9 '8 e 5 366 J 20€ 799 éi Lol? () Biren 21008 pu nõ?,ÄRj‚ . (em 10] opgoe) ydooxe) NE 

EIS 094 ‘Bez vo '€ 81 co‘ 06 761 ( 8 EU us VVV . A A 

9C 8t Cu 220 2 : 9t et : 1e -euno £07) pueinoq27^77777777777 - - ("039 ‘solo JO uo uoo o[QUJ04 0091) Allg 

£99 190 ‘T ec. 789 'T 619 Zez 609 084 1107 nous punsnouj ??: „ 3 bas puu puug 

91» evs TL 909€ $16 ‘82 80€ EPL R (e) (e) UO“ Jos n „„ -:*7*** "(go41uur-uodo) opt 

g 971 y ogi > 501 , 001 ““BOQUNO Kl SE (030 ‘9010 JO 1101100 oidgioA 0004) PLOD 


LNONUAA 


70 


09 69 ze 29 Dr 09 err td geg Ju9 1190 10] pesn 10 plos S£BTO 
818 28 C18 ‘Bez IU ‘29 190 Ter 849 '£9 OEE “161 E E !!! EEN seii io DEL T 5 umnugumn[vy 
,  h SS tato M. qe ` — ge —jueem CN, A id E E ES 0103307758 M [BIOL 
. a E I ida S rr (g 990019]01 9300300) Aq uurn[oo o1gtLidoiddg ul pe?eorpug) s 
Je¡no1ed 10] popeaouoo eq jsnui ON[BA osoqA spedu pue “9187 "(661 pops 
-Seppun *uorsuoauirp) ouojs *z31enb *o3rsoudeur “90111 get) ummsdA3 'souo?s ures 
*(09-6F61) 93ru1osda mo opwur sites urosdo mcg ‘uwo :pejnqijsrmpug 
90€ ‘F OFL ‘OT zoe e 899 ‘ZT ore '£ 008 “El d VK Ls cc en RIA A o MEE A (039 “sao JO que uod 9[q4I9A 0991) Quiz 
gel 9 689 '£ « zse '9 08% 9 059 7 998 '£ "7$uoj 31048 PUESNOYI "rr (90111 pue 3ueureo 10J euojseuij[ 3deoxo) oos 
GES 89€ OPE 94 90 Voc ""$99uno Kon puwsnoq]^^^^77777777777- (930 ‘S910 JO JU9} 00 o[Qq€49A0091) JoA[IS 
d (e) ve C89 ‘9 (1) (e) M els orco E (puno13) ouojspuvs pus pueg 
GER 2 91% '6 199 ‘9 20 '6 102 ‘9 188 8 F, UR eee d [94813 pue pueg 
ez 019 ‘8 SF 919 % PL 207 ‘9% V att pd pus soyumq 
n (1) ( (t. OT GzP 7 A A eium A 00000000000 IAS E: 
(e) 040 'I (t OFS (t) 006 C e e RATA ERA ii Oman 
06L Z LT» '9 699 7 412 ER “1 69€ 9 „ CRONO AN (039 ‘S910 JO quszuco 9181940091) peo] 
? at tek cess Lin arras tds Ap dia (t) 9 (t) c "393194 ss013 ‘suog 2uo[ puvsnoq]^^^^^7^--77777-7-777-7-77-------(e[q*$n) eo DOT 
Ne e +66 ‘TL £9* C 940 04 Veo I oCh EE EE ("049 ‘S910 Jo 1uo1uoo ES T op 
701 2 98 9 69 2 999 9 176 LARA „ ee ee (930 ‘S910 JO qu93u09 91q 819840091) J 00 
078 9. 668 768 2 022 ‘I 169 9 SII 'I pc AA AE ar ee eae ADA E [80D 
T9 0 coc rec 91 C61 A x es Sek CE d (Dao 10] 1dooxo) SÁVIO 
(e) (61) 09 (ot) 09 (si) 7399) quo puwsnoq3^77777777777777777777 (po38 011359) [81m38u *oprxorp uoq19) 
. tI a ee ek ee ee ceg ""3u3[eA $8013 ‘suog Logg" "OR OO pus 910 Áuouiyuy 
[4 8z 2 Eg g 94 KEE ERE seuojsd[nq 
(9 0c (1) (1) (:) (1) Pie cee O E Se ee (307puya3) so1qqod 
:9U0}S SAISBIQ Y 
(SI8[[0P (SI8[[0p (op (S op 
4puen?) | puesnoy3) | Apusene | puvsnoq3) | 4ypuen?) | puesnoq?) | Ayjuend 
6761 | L¥6I 
NOLDNIHSY A 


penuruo)—s[ereurur [enpa pu; pus sezezg Aq '09—/P61 'se1938 POUN peyueumuoo ut uoronpoid [eijeurg—-:9 TIAVL 


Digitized by Google 


71 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


qu JO pue oes '8920U300] JO Y 


79 28 19 | 62 | 9r IZ LI | 0€ "1001 3009 PUEDO) “o nose mimm re uo neo Jo] posu JO p[os Sc 
hu «mm LL —B— _—_— — x ̃ — mmm), _—=— —ẽ⁵ 

MEE. eee Ti Wa poco "TET: — C71 ̃ Lö-; testa Eee E ufs uoosf M [BIOL 
nenen: r Se erst st e AA ARA gt, Eben (g 90 Welojol 0200700] Aq uurn[oo enn 


959 '1 CoL 9 EIS 'I 962 9 660 7 p98 'L 896 ‘Z pee ‘ZI A A ee (da "Sain JO JU9JUOI o[q9194 0991) DUTZ 
985 ‘FI 000 ‘4 9£9 “El 8 189 ‘ZI 6 FO ‘Lo OL9 ‘IT a 868 ‘S « BEE EES (our pue jue uso 10j ouojseurj| 3deoxo) euojg 
696 ‘IT LTI ot Lr 01 £z0 ‘LT OLE ‘IT £19 ‘ST 626 6 cee “91 Spo) Long PUBSMO Y 07000000. 7 ia e A Lii ia [94813 PUB pusg 
6 £62 * (1) (e) (e) (e) (t) (t) E . E DEE fC Ae AAA A t 
HI 970 ES, 0t ECG “SI 2 £62 ‘OT (1) (t) c Y (uour 10] 1dooxo) sno9IBo]80 “IBA 
SbF ‘I DS “PEI OM GES ‘LOT 622 ‘T 879 “LOT 908 gez ‘0L Aap E DA AA A Ab „ (39x1€ur-uodo) dun 
HI 9 LS 198 80 198 OR 991 ‘I E a ee ee ae RAS (939 “sao jo 3uo1u09 o[QV19A 0004) Dat 
(s) £04 L (e) 90F 'I (e) 69F 1 (e) G ch ue $8013 “Suo) 3uo[ PUBSTOY) "E (epqusn) elo uon 
04 08 99 08 89 78 9 I8 "ON BEC DONS SE qb. qoot ee Damon 401 1dooxo) SÁBIO 
11 ogg (1) (e) (e) (t (e) (e) A E EEN 3urpu143 'so[qqod 
:9u0]$ 9A]SBI1Q Y 
NISNOOSIM 
99 ‘OF 169 * 906 ‘OE « ; £62 N 007 '£ r eine s aic a ac 9x0) 
62 901 8S 48 ö eee eee 3jueuioo 10] posn 10 pros SABIO 
A 4611 ‘SIL s r / r E BIUIZITA 989 M [BIOL 
Ca: ee 984 N e x E EE (E 991910]01 9301100] 
Aq uurn[oo o1ve]1doudde ul poreorpun sivoÁ 1w[no[j1ed 10} popvoduos eq 3snur 
en[vA OSOYA ju pus *(0961 ETA uo|sue up) 0Uu038 *ouojspuus pus 
pues punol3 (8761 "[9rore ururoo uou) [ea pue pues '[reur SnooJuo[uo zuur 
-99 ‘spory umnjseuzeur-urmnjo[so 'eupuroiq 'souojs oA[SwJqy :pejnqpgsmpuf 
9Z8 ‘Le 89E Ya 096 ‘9 +80 ‘9 688 'p W (our pue uomo A0 ouoj3so ur] Ido0xo) euo?g 
ne ‘9 £19 '£ 167 '9 4 £84 'Y 904 U — —— . ERR PER. y o- puu pueg 
68% ‘I 89€ 087 ‘I 191 “1 6c suo} Aug Deng e LEE 3188 
092 '6 t 808 Z t OLL '8 01Z 01 219 * i: e EE teneri oque DE urnoe[oJgoqd 
0 eer 8801 ee e ee bee e jo wsd sun remit 
hit < r A O o ili oth = ale cit Sn Oe rind "pm 
£16 ‘Te 086 ‘68T 062 0 'oc gEZ ‘ZOI L . DAS 
(W ( Joe poz: [ne Eege ragio ter iisen se AANV (10yavur-uodo) our 
L 911 ‘bel 169 679 8 N ig Ah, | ` tg neat imamate phate rápida wie PAT A Oe 8 
956 TE 049 054 990 ‘I +09 DL Guo Joy 3dooxo) SAVIO 


VINIOUIA LSA A 


Digitized by Google 


MINERALS YEARBOOK, 1950 


72 


"e[qurea e 00 Den q unnd, 03 431eqr 18 Jou Ni JO NB9INE o 


"S[9118 009 UVU? SSo'[ et ve peo3nqrnsppug,, WIM pepnpou] euojs uje3492 SIPNTIXH e 
Em 30] nde 1 ez 314 92IX[ u „ P9INQHISIDUO ,, dal pepn[oug ,[8j94eururoouON,, JO INBA ., [91910 UIUIO]),, € 
UO) 88 I ei 6761 dm pepn[our 8761 ui sols 

“poppe ere soz.1eqo iι]]mfomnuvm pus umioum *e3u[neu ‘1431914 ug O10 Jo 310} 100 ‘Uuo? 9 0 und T : 
0u]2 918184009. Jo en[eA JUJI[9UIS POJBUIJISO gi fog19 f MIN UJ OUJZ JO] po210daJ en[9A er 'en2g PISIADAH e 
„ PNNQIBSTPUN ,, TIM pop ,,JEPISUTUIO),, Jo en|€A , [BJYIOMIMIOOUON,, pr "009$ UBU? sse » 
"pepaooe1 30U 34319 M er ve pe3nqnisppun,, GIA POPNPU] INIBA e 
ce Pe1nqpasipun,, TIA pepnpoug s Ota JO] en[uA ‘JUAU [8.INJBU sepnpoxar et "aide £y pouw uj usa mg 4180] aries sepesiedng 'eun3g [Bula s 
'seouno 40.3 009 WY} s 11 se POINGE_NS|PUQ,, YI popnUf gt YOGA JO] ore *3ueureo ULlozZnd SƏPNPXY i 

ss ari ri ds a a EK I (91) suo} J10YS PUBSDOUY ^^^^^^^777777777777777777773u9Uu190 JO] posn 40 plos s&e[O 

LAA qv 6L. quor MUTA prt BECA qnot SE ee ten roe TER OUR ere ere T e, SUJUA M [890,L 

n DD A a iier: oe ^ quee s c e| eir aiias Se iei dca de cia (g 99u949J]91 010300) Aq uurn[oo o3vridoadde u; po3eorpur) 


So 1u[nOTj1ed 10] pe[eaouoo eq 3snur on[e4 osoqA S810 Uy uz pue *(0961 pue 
8Fr-L*61) OPNI uA 'ejujns pue 9jeuoq1eo urn] pos jue ue) :pegnqugsrpun 


(1) (e) lg E. | Ue eas a be e Ace oe “PRG DNA Oa ee '-7--esn [8103/091138 399.11p 10] 9.10 1njIng 

VI r 148 1 La 7 £08 'I 992 1 796 HOM £68 ‘T suo nous puvsnoq3^^^^^^^7 7777777 -(Queureo JO] 910359 UIT 1do0x9) ouo3g 

———— d 4 —— (») (u) (y) (u) (y) (u) sono Áo1l] puvsnoq] "TT (M0 $9.10 JO }U9}U00 9[Q*194 0991) JOATIG 

197 1 886 ‘T £16 1 89g 7 80€ ‘T 620 7 167 'I 89% 'C uo! zou Dueno ???): AR [9A 913 pue puug 

9 gemet ` Jezzëszzssssczzzzzezssschs A daas zeaesssle ease s Segeler ge zeg ae geg EE E E DE E Re ANER ` eorumq 

(e) (c) (e) (e) 969 621 167 79 F DION PRA ee de 5 3901 eyuydsoyd 

OZI “ESI « 189 “19 g OGT ‘GOT s 068 ‘LF 4 092 ‘SZI ZE0 99 022 GL CLL ‘Fh PEL. ERA EE (Əpn19) umso 
V£6 t £6F t SPS e OI: 879 'I 589 169 18€ AS: TA A EE e EE E M ER E IAS sosea-q'T 
S8 Er 890 ‘Ts 8*6 '£ 1 96 ¢ £18 '£ 59 692% 678 sl Au UO[[US-Zp Jo SPUBSDIOY) E 9U][0883 [BINIUN 

¿SpInb]] $83-[81n318N 

VoL '£ « C90 ‘Z9 t 03787 ¢ 918 ‘0S 4 611 ‘E Fc ‘ZS £46 7 089 ‘CF r ee si iau", Serge == pl $93 [BINIBN 

(1) 6 (e) OW (e) 069 (e) 199 ase sso13 ‘suog 3uo[ puwsnoqg] )) (o[quvsn) 910 uoJ[ 

(1) (e) (e) (1) (1) (e) CTI £F9 ‘ZZ ESL o VI CLA x aiU be Vota (9pnto) unsdAp 

Se Ne s r FI 68€ D 911 cg 98F ‘T A t. id ote eee LO 3007009 9814 B1I9A0001) plop 

(e) (et) 0% (et) (e) (et) (t) D, ` E EE EE 5 "(pa381/I59) S9UOIS uror) 

La Le ` zx td (e) (e) L 094 “91 06 108 ‘ST r y y DERE LL SLE cus. 

60 FZ g She Or C16 ‘2 100 9 986 '£c CI 9 681 2 190 '8 O A A air opi) A ee A — 10 

801 * £I} 209 '£ LE 769 ‘£ 107 869 5 H sud os pugsnoq] ^"^ "^"^" 7777777 E (1uouroo 10] 1dooxo) SÁVIO 

(op (s1t[10p (S1e[[OD (sre[Jop 
puesnouj) | puen | puesnoqy) | 43puen?) | puesnoy3) | Ayjuend | pussnougj) | A3nusno 
én[£A en[9 A anv A en[gA [eour 
0961 6761 8561 2761 
ONIWOAM 


penunuoo)—s[e1eurur [enprarpur pus sezeig 4d 09-261 ‘80181g POUN [eyueurjuoo ur UORONPOIÁ gien 9 ATAVL 


13 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


EA | lil cee DEEP. ales raa F £61 '0c | Aa E EE TAIL [830], 
. is po Big jv 904. (l C nb BMV IOL 
ta ci des £F r e E ne Oy "` Hat oje3euruou 19470 “pang uysrpun 
999 ‘T 969 SIL» 599 LIG'I» 828 » DM 987 » RY SIONS EE A EE tere oui 
(EZ 1518 Le 707 8 Le 292 '8 SCC 0€1 '6 e e (39318u1-uodo) oui. 
‘BALBH 
eet. aii ew [v TN — NN ILLI a ok re he LL C vaste [POL 
ie.” Jee Eegen o ^ [roten BE E^ "Eeer Es DN ud Pt made a capri ee (g eduslajol 910u200J Aq uurn[oo o2uridoudde 
ul pojeorpup SIVOL 1e[nop31ed 10 po[voouoo oq nu IN[LA OSO A S[UIO 
-upur pue "(ergett eopumd *(2p61) souojs WOX '(S61) SAVIO :P9INQLISIPUN 

t 9 (e) C 9 ec 9 oc Ee uo E (0 0 ‘S310 Jo 3uo1u09 o[q19A 0094) 2017 

(s) QS 1L r dd ee ee (c) £I Slsvuq tO A 3uo01ed-09 ‘suog moss 9191] uoo uoo uo3saun,], 
041 64 SII 19 (t) 9 [4 I a DAA (. uud pur O10 JO 3199109) ULL 

(t) (s) (t) (t) yg IF (t) (e) ""SUO0Y loug puvsnoq] 7777777777777 AAA ARA fl euojg 
St £9 £g 9 19 19 09 99 "se)uno A013 Dgenou -7777777777 (939 ‘S910 JO 319} 100 e[qV.194000J) JOATIg 
LLE * 090 ‘£ 8 d (c) (t) ( (s) "SUOI 2404S puwsnoqg ( nee [04813 pus pueg 

(e) (2) e) ( (t) (£) le 819 “el A TN A (opnio) spe3our dnou3-umup v[d 
AA 8 001 8 001 Il 1 diua e / e ec 
0* 671 91 19 git 67€ 9 yoc "8003 33099-27777 0o tome (De "sao Jo 3193100 d M 
gc T 01 SI 68 080 ‘8 91» ‘622 709 8 96€ “SH 008 '6 886 6 "WROD 4089, 727775752. ETT E] ("030 ‘S010 JO 3197009 916-194 0091 A 
E 9 C p L 9I g eI A (Die so JO JU9JUOO O[QUIDA 0004) A wen 
££0 '£ 1 ZIF 1 60€ '£ beh 682 Z 80 999 A 198 "209. (3009 PIERS TT TT s e ee Ge 
A a Be o li 18 PL 62 89 9I OF ue $8013 ‘suog 14018777 ^77^777-7---7-7----0391]u99u00 pue 910 o! 

(Sauſlop (s1BI1op (S1u[Jop (sye[[op 
puvsnouj)| 43yuend | puesnoy3) | 43ryuvnt) | puvsnou3) | Ayuwnh | puesnoqa) mund 
on[vA ONIVBA ón[uVA én[uA tuwma puu &10]]110,], 


% POINGLNSpPug,, WIA pepnpoug ou uje31eo SOPNIIIX » 
"009$ Ge) $SYT t 
« P9INQIRNSTPUO,, TIM poepn[oug en[gA e 


13d eqo A3rpoururoo uj oa? omg Areujuijed sepessedng en e c 


siereugjur tenpfapuf 4d '0Q—4$68T een pezun OQI jo sep1ospi1e p up uoponpoad perou x — 2 118 vl. 


232294—53——6 


gle 


300 


Dc. 


( 


ed by 


7 


Digitiz 


MINERALS YEARBOOK, 1950 


A 
E 


“[einqoo[uog « 
"9/QB[[LAB 30u AMZA s 
"SigdgttgAg JOU PUB[S] SEUIL 3S 10] int "ai PUBIST XJOLO “Fs £ 
„ HAU, qj; pepngou] 9uojs upé]Joo Sopnpoxjr y 
„% P9I0QHISIPUA,, un pepnioug s 
“UMOPRVeIQ [eyed 8 pus 61870} pe31odo1 MOL 66-2961 10] po1uujso S994 Aq E onn V 
Kat e 
‘og eunf popus so [BOS 10] vie 
po odo spre 9]qN9 Jo sjue[eAjnbe 1107-11008 pojsurpjso 948 $911 UN 


—————— ͤ—EB—ö̃—j—ʒ——ͤ — ꝶkQ ’..— ͤ —6l4ẽç— — — — Ne Eee 
ee Kam 


C19 t 9811 n2 991 085 92 dai 901 "duo? DUO PRESON .. (8410dxo) 3901 oyeydsoyd 
:(pus[s] Inesuy) spuv[s] ou ped au) Jo 41031119, ISNL, 
BER. Ic WT. Pr. ESSE. d —-- 548 9 F et EE t A AS e E E Ee ON and [BIOL 
I E SESCH A ARCA | 68% FFP S eee, gehen ore deel ge Reed (g Sous 8300300) Aq 
uurn[oo oaigtidoidde ul peyvorpul) sreo& Ie[¡no1y1ed 10} po[soouoO eq ¿sn ul 
en[EA 9S0YM s[ereupur pue s[uioujur op[ejeuruou 19930 :Pomquusipun 


Digitized by Google 


9/9 y 08% o HAT OZS 9 ZIE y GST e 961 FOI OR e IA C0 oui 
701 101 (s) (s) (s) (s) (s) (s) E: RI ates Abigo qus ROSAS [9A vA pue pues 
H3 71 LL £I ZII 91 101 £I o E (uoururoo) u 
181 991 ‘8 581 Be “L (s) (s) (s) (s) EE ENEE e ot EA (3o9xX1T&ur-uodo) att 
667 ‘8 281 '£ 601 ‘9 1217 276 9 OFF g GEL 'g y06 ‘I "S[9L18qQ punod-9/£ Jo Spuesnog] ^^^ 7777 neers quou 
¿0014 o31onq 
990 Err 829 ‘Ts 607 9 209% £20 ‘£ Lee ‘I 98 ‘z CFT'I „„ . . FIA EU e UND 
WW "TI" WEE EE BEC ` | da Een c AE uci zip ozz id r GA e gt Ae. eh ee delt SE 9uoZ [BUVO [830], 
£8 £g POT e 601 89€ t 621 ZST s 501 EX ² TTT ¿1 (peusnao) 0u078 
SI 2 89 t 6£ C8 t 99 89 t oh suo nous puwsnoyq} "rr Kalte de ENN t i [94814 pue pueg 
duo [Buvo 
(SIB[LOP (SIB[[OP (s1v[[op (Sup 
pussnoug3) | 43uen?) | pussnoug3) | yuen | puesnog3) | Ayjuend | pussnoq3) | Agent 
SnIBA 9NIBA 9n[£A anIBA 


[BJOUTUI PUB GOIN 


| 
0961 6561 Stot 2701 


sls un [BNPIAIPUI Aq '0G—4p6I seꝛivig Den Oq} Aq peiejsrurupe ssers Zoo pus suorssessod ur uonoupoid [eeurg — s ATAVL 


Employment and Injuries in the 


Mineral Industries' 
By Seth T. Reese 


A 
GENERAL SUMMARY 


MPLOYMENT in the mineral industries in 1950 declined to an 
E average daily labor force of 711,947 or approximately 1.6 percent. 

Mineral plants were worked 20 days more than in 1949. The 
increased number of working days accounted for the 8-percent gain 
in total man-hours worked. At mineral plants in 1950, a shift of 
7.88 hours was worked by the average Ee the same as in 1949. 
For a man-year in the industries the average hours worked in 1950 
increased 154. Decreases at coal and metal mines and at metallur- 
gical plants largely accounted for the lower rate of operating activity 
of the industries with respect to employment. Slight increases in 
employment were made in nonmetal mines and in stone quarries; at 
coke plants employment was steady. 

The injury record of the mineral industries improved slightly in 
1950, although 72 more men were killed than during the preceding 
year and the total nonfatal injuries increased 1,674. In 1949 the 
frequency rate for all injuries, including fatalities, was 44.71, and in 
1950 this rate was 42.86 per million man-hours of exposure. This 
decrease is accounted for by the 8-percent increase in total man- 
hours worked. The fatality frequency rate increased 0.01 and the 
nonfatal rate per million man-hours of exposure decreased 1.86, or 
slightly over 4 percent. The fatality frequency rate (0.66) was the 
second lowest since complete injury data were made available in 
1930, and the nonfatal rate of 42.20 was lower than in any year for 
which injury statistics are available. 

For the second straight year there was no major disaster (& single 
accident in which five or more men are killed), and the record in this 
respect made in 1949 was continued, 

Fatality experience improved in coal mines and stone quarries. 
Át coke plants, metal and nonmetal mines, and metallurgical plants, 
the trends were reversed. The greatest reversal was at nonmetal 
mines, where the rate increased 89 percent, considerably more than 
the increase in man-hours worked. 


Data on petroleum, natural-gas, sand and gravel, and clay industries and on iron-smelting and steel 
are excluded from this chapter. 75 
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TABLE 1.—Salient statistics of employment and injury experience in the mineral 
industries in the United States, 1946-50, by industry groups 


1946 


Average number of men working daily: ? 


Coal mines. A 463, 079 807, 333 485, 306 476, 800 
Metal mines. 234 71, 436 71, 664 69, 700 
Nonmetal mines (except stone quar- 

dns 11, 950 12, 077 12, 100 
Stone ougarrtles. 77, 344 82, 209 83, 000 
Coke plantas. cis o 25, 157 24, 471 24, 347 
Metallurgical plants 47,768 47, 663 46, 000 

A A caus 740, 988 723, 390 711, 947 

Average number of active mine-days: ? 
Gan, 227 170 193 
Metal mines 282 252 271 
Nonmetal mines (except stone quar- 

PICS) EA A EU 287 271 291 
Stone quarries 284 275 273 
Coke plant 350 321 341 
Metallurgical plants..................- 317 204 315 

Total eege 8 249 205 225 

Man-days worked, in thousands: . 

OAL mines 103, 847 115, 083 82, 437 92, 157 
Metal mines 16, 238 19, 567 20, 124 18, 067 18, 889 
Nonmetal mines (except stone quar- 

FICS) A -vsesosacseeeses 3, 297 3, 555 3, 432 3, 340 3, 525 
Stone quarries. ........................ 19, 262 20, 996 21, 993 22, 569 22,675 
Coke plant8... c oc ico EE cats 7, 205 8, 203 8, 708 7, 800 8, 292 
Metallurgical plants 12, 783 15, 353 15, 121 14, 031 14, 480 

Pol!!! ³ ³ A 8 162. 632 185, 076 184, 551 148, 304 160, 018 

Man-hours worked, in thousands: * 
Golm 898, 231 642, 476 716, 880 
Métal mes 130, 406 157, 024 161, 516 144, 368 150, 860 
Nonmetal mines (except stone quar- 

al i eolosned< 26,877 28, 809 27, 784 26, 948 28, 540 
Stone quarries—ꝛk—— 158, 528 171, 979 179, 111 182, 258 183, 660 
Skeet caes 57,710 66, 119 70, 021 62, 446 65, 861 
Metallurgical plants 101, 673 122, 630 121, 028 112, 095 116,070 

Peel! —— ÓÓ 1,354,822 | 1,496,101 | 1,457,691 | 1,170, 591 1, 261, 871 

Number of injuries: 
Fatal: 

Coal mines. ...................-.-. 999 585 642 
Metal mines 104 69 87 

Nonmeta] mines (except stone 
QUATTIOS) AA A dew ce 15 10 20 
Stone quarries..................... 75 66 42 
Seen? 20 7 14 
Metallurgical plants............... 14 2 27 
Fell! — ai 1. 227 760 832 
U o 

Nonfatal: 

Salone 53. 472 35. 405 37, 235 
Metal mines 7, 631 6, 940 6, 790 

Nonmetal mines (except stone 
QUBITICS) ciao 1, 176 1,125 1, 160 
Stone quarries Mk 4. 994 4, 826 4, 660 
Coke plants ee iE 917 713 780 
Metallurgical plants 2, 794 3, 228 2, 749 2, 567 2, 630 
o A se coos sete 72, 805 76, 919 70, 939 51, 576 53, 255 


1 Preliminary figures based on an average of 80 percent coverage. 


3 Average number of men at work each day mine was active. 


Because absenteeism and labor turn-over 


aretaken into consideration, this number is lower than number of men available for work as measured by a 


count of names on payroll. 


3 Average in which operating time of each mine {s weighted by average number of workers in mine. 
4 Totals of man-days and man-hours are additions of the rounded subtotals and may ditler slightly from 


totals obtained before rounding. 


EMPLOYMENT AND INJURIES IN THE MINERAL INDUSTRIES 77 


TABLE 1.—Salient statistics of employment and injury experience in the mineral 
industries in the United States, 1946-50, by industry groups—Continued 


— —— — e _ E _ rr | ete E 


Coal mine 1. 10 1. 22 Lu 0. 91 0. 90 
Metal mine 69 .80 . 64 . 48 . 58 
Nonmetal mines (except stone 
%%/%ͤé⁶6 EE . . 42 . 54 .37 . 70 
Stone quarriea..................... . 35 . 44 . 42 . 36 . 23 
Coke plants 14 .B . 29 .11 , 21 
Metallurgical plants 20 .17 .12 .21 .23 
To SE 86 . 04 84 65 66 
Nonfatal: 
a inn 62. 92 60. 72 59. 53 55. 11 51. 94 
Metal mines. 56. 32 52. 81 47. 25 48. 07 45. 01 
Nonmetal mines (except stone 
u&rries)............ s. sess ll. 50. 94 45. 40 42. 33 41. 75 40. 64 
Stone quarries. .................... 32. 40 82. 00 27. 88 26. 48 25. 37 
Coke plant 14. 04 14. 01 13. 10 11. 42 11. 84 
etallurgical plants. .............. 27. 48 26. 32 22. 71 22. 90 22. 62 
Total. iuc nessun cie d ERZo Mu SES 53. 74 51.41 48. 07 44. 06 42. 20 


! Preliminary figures based on an average of 80 percent coverage. 


Except at coke plants, the nonfatal injury record improved in all 
major mineral industries. The greatest improvement was at coal 
mines, with metal mines a close second. 

Work Stoppages.—The mineral industries in 1950 were affected by 
531 work stoppages, 38 more than in 1949, and resulted in a loss of 
80,000 man-days at anthracite mines, 9,320,000 man-days at bitumi- 
nous-coal mines, and 235,000 man-days at metal mines. At nonmetal 
mines and in quarries, 22 work stoppages caused a loss of 64,000 man- 
days, and the 24 work stoppages at cement mills, coke and coke- 
byproducts plants, and petroleum refineries resulted in an aggregate 
loss of 697,000 man-days. 

The over-all loss due to work stoppages in all branches of the 
mineral industries in 1950 totaled 10,396,000 man-days or 46 percent 
less than in 1949. 

Average Earnings.— In each of the mineral industries for which data 
are published by the Bureau of Labor Statistics the average hourly 
earnings increased in 1950 us ahi with 1949, and the average weekly 
earnings had the same favorable trends. The average weekly earnings 
were higher in 1950 than in 1949, and, except in anthracite and 
bituminous-coal mines, they were higher than in 1948. 

Labor Turn-Over.—As in 1949, the labor turn-over in the mineral 
industries was highest in metal mining and lowest in petroleum re- 
fining, according to data published by the Bureau of Labor Statistics. 
Unlike 1949, the separation rates of labor turn-over in 1950 were lower 
than the accession rates in 1949, except in bituminous-coal mining. 
The anthracite-mining and petroleum-refining rates remained stable. 
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TABLE 2.—Work stoppages, average earnings, and labor turn-over in certain 
mineral industries in the United States, 1948-50 
[Bureau of Labor Statistics] 


Work stoppages! | Average earnings ? Ven ae 


Industry and year 
on 
Coal mining: 
Anthracite 
AA 8 26 274 $06. 57 $1. 809 1.7 1.9 
1060 EE A 1, 400 56. 78 1. 880 1.5 21 
1950. A AR 41 80 63. 24 1. 970 1.8 1.8 
Bituminous 
//. -W. 561 9, 500 72. 12 1. 898 3.3 3.1 
W040 AAA 88 421 16, 700 63. 28 1. 941 2.0 2.9 
EE E A O 430 9, 320 70. 35 2. 010 420 125 
e S 
Total: 
e aaa 11 473 60. 80 1. 434 4.7 45 
/ 9 970 61. 55 1. 505 3.3 4.5 
in EE 14 235 65. 58 1, 554 4.6 42 
n: 
kr ARA ae ee d (5) 58. 32 1. 412 8.1 2.9 
1040 EE i 8 58. 91 1. 484 2.1 22 
jv EE 5) i 61. 96 1. 515 2.0 2.5 
Copper: 
1048 AA ees ³ use 65. 81 1. 456 5.9 5.5 
C/ ³ A d $ 63. 96 1. 512 4.8 8.3 
Cy) TEE i 72. 05 1. 601 5.3 4.4 
Lead-zinc 
Do oM" 6 5) 61. 37 1. 486 6.4 6.0 
J. i 5) 64. 79 1. 565 3.9 AA 
LEE (è 5) 66. 64 1, 602 4.4 3.9 
Nonmetal mining and quarrying: 
1948 oo eee . 16 57 55. 31 1. 243 i 5 
AAA 17 166 56. 38 1. 302 H 
S] ‚Ü»»¹i¹.AͤA 2 2 64 59. 88 1, 361 5 
Cement: 
ö§;—³᷑] O A e eas 4 37 54. 76 1. 307 3.7 3,4 
IJ! A sue ree 3 37 57. 49 1. 382 1.7 1.8 
psi MET ĩͤ K 12 57 60. 13 1. 442 2.2 2.1 
Coke and byproducts: 
77 EE 3 11 58. 56 1. 475 ( ) 
JMI EENG 3 31 61. 07 1. 554 (^ d 
1900 EE 2 2 62. 85 L 683 (è é 
Petroleum refining: 
)J... E ee ces 6 728 72. 06 1. 788 1.1 9 
1049: EE 6 39 75. 33 1.874 .4 1.0 
EE 10 638 77. 93 1. 929 .8 8 


f GC Number of stoppages beginning during each year and man-days of work lost from only these stoppages 
ng the year. 

3 Monthly averages for production and related workers only; data cover both full and part-time employees 
who worked during, or received pay for, the pay period ended nearest the 15th of the month. 

3 E averages expressed as the number per 100 employees. Accessions are additions to the work 
force, whether mew or rehired employees; separations are terminations of employment, including quits, 
discharges, lay-offs, and military and miscellaneous separations. Data for metal mining, cement, and 
troleum refining for 1950 are not comparable with preceding years, owing to changes in industry classifica 
by the Department of Labor. 

4 An 11-month average owing to strike during February. 

$ Figure not available. 
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TABLE 3.—Employment and injury experience of the mineral industries of the 
United States, 1931-50 i 


Average | Man-da Man-hours man-hours 
working pra work worked Geet ER 


— o a o | aeaea 


188 | 147, 602, 790 | 1, 288, 135, 808 


1,707 | 94,021 | 1.33 72. 90 
165 | 110, 655, 616 962, 924, 915 | 1,368 | 66,028 | 1.42 68. 57 
181 787, 658 | 1,058, 245, 650 | 1, 242 | 70,158 | 1.17 66. 30 
195 | 144, 566, 133 | 1, 167, 723. 643 | 1,429 | 79,211 | 1.22 67. 83 
195 | 182,354, 170 | 1,215,316, 764 | 1,495 | 80,070 | 1.23 65. 88 
216 | 177,920,334 | 1, 426, 233, £ 1,686 | 90,608 | 1.18 63. 33 
217 | 186, 790, 283 | 1, 482, 241.908 | 1,759 | 94, 406 | 1.19 63. 73 
187 | 145, 056. 875 | 1, 144, 137, 206 | 1.369 | 69,940 | 1.20 61. 13 
202 | 129, 388, 490 | 1, 251, 169, 210 | 1,334 | 73,253 | 07 58. 55 
219 | 175, 663, 792 | 1,385, 128,234 | 1,716 | 80,856 | 1.24 58. 37 
234 | 195, 425, 228 | 1, 541, 335, 277 | 1,621 | 87,911 | 1.05 57. 04 
260 739, 906 | 1, 653, 284, 620 | 1,862 | 91,675 1. 13 55. 45 
277 | 207,350, 643 | 1,668, 340,394 | 1,799 | 88.449 | 1.08 53. 02 
287 | 194, 512,350 | 1, 618, 479, 042 | 1.571 | 83, 451 .97 51. 56 
271 | 172, 672,431 | 1. 437. 533, 530 | 1, 270 | 73, 411 . 88 51. 07 
240 | 162, 630, 674 | 1,354, 822, 190 | 1, 167 | 72. 805 .86 53. 74 
256 | 185, 076, 018 | 1, 496, 101,097 | 1,407 | 76, 919 .94 51. 41 
249 | 184, 551, 937 | 1, 457, 600, 518 | 1, 227 | 70, 939 . BA 48. 67 
205 | 148, 304,347 | 1, 170, 590, 880 760 | 51, 576 . 65 44. 06 
225 | 160, 018, 135 | 1, 261, 871, 005 832 A . 66 42. 2 


NATIONAL SAFETY COMPETITION 


The National Safety Competition, conducted annually by the 
Bureau of Mines, attained the second lowest injury-severity rate in 
its 26-year history. The over-all injury experience at the 575 enrolled 
mineral operations was 5.87 days of disability per thousand man-hours 
of exposure to hazard and a frequency rate of 33.17 per million man- 
hours, the second lowest in the history of the competition and only 
slightly above the all-time record of 33.02 in 1940. Of the enrolled 
mines and quarries, 177 attained injury-free records. The 575 en- 
rolled mineral operations worked nearly 150 million man-hours. The 
National Safety Competition is designed to promote safety in the 
mineral industries of the United States. It provides, at plant level, 
the opportunity for management and labor to cooperate in a program 
intended to increase the effectiveness of accident-prevention work in 
mines and quarries. Trophy awards for the best safety records in 
each of the six groups of the 1950 competition were made to the 
following: 

Anthracite Underground Mines.—The Birdseye mine of The Hudson Coal Co., 


Throop, Pa. 
Bituminous-Coal Mines.—The Reliance No. 7 mine of The Union Pacific Coal 
Co., Reliance, Wyo. 
ER Mines.—The Tobin mine of the Republic Steel Corp., Crystal 
, Mich. 

Nonmetal Underground Mines.—The Barberton limestone mine of the Pittsburgh 
Plate Glass Co., Barberton, Ohio. E 
Open-Pit Mines.—The Embarrass mine of Pickands Mather & Co. (Lake Mining 

Co.), Biwabik, Minn. 
Quarries.—The Rogers City quarry of the Michigan Limestone € Chemical Co., 
Rogers City, Mich. 
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COAL MINES 


The safety record at coal mines in the United States in 1950 was 
better than in any year since 1930, when complete injury data were 
first available and compiled. The tentative frequency rate—52.84 
injuries (fatal and nonfatal) per million man-hours of worker ex- 
posure—represented a decrease from 56.02 in 1949 and was 12.3 
percent lower than the previous record for the coal industry es- 
tablished in 1944. The frequency rates in both anthracite and bi- 
tuminous coal contributed to this improved performance. 

The total number of fatalities (642) in 1950, which was bettered 
only by the total number in the preceding year, was the second-lowest 
annual total for the last 20 years. The total number of nonfatal 
injuries in 1950 is estimated at 37,235, a 5-percent increase over 1949. 
However, as exposure time increased about 12 percent in 1950, the 
over-all safety record (fatal and nonfatal) improved. This is the sec- 
ond calendar year since 1910, when complete disaster records first 
were made available, that the entire industry operated without a 
major disaster. 

The average number of men working daily at coal mines decreased 
2 percent to 476,800 in 1950. The mines were active an average of 
193 days, an increase of 23 days compared with 1949. In 1950 the 
average coal-mining employee worked a 7.78-hour shift and accumu- 
lated 1,504 hours of work, 180 hours or 14 percent more than in 
1949. 

Bituminous-Coal Mines.—In 1950 the safety record of the bitumi- 
nous-coal industry was better than in any year since 1930, when 
complete injury records first became available. The tentative rate 
of 48.76 injuries (fatal and nonfatal) per million man-hours of ex- 
posure was 7 percent lower than the 52.60 rate for 1949 and 15 per- 
cent less than the previous best record of 57.25 injuries per million 
man-hours in 1944. The fatality rate of 0.93 was identical with the 
1949 rate, the best on record. Thus, in 1950 and for the second time 
since 1930 the fatality rate was less than 1 per million man-hours of 
exposure. 

The estimated 28,380 nonfatal injuries, although 832 more than 
the 1949 total, resulted in a 7-percent decline in the frequency rate 
because of a corresponding percentage increase in man-hours of 
exposure. The 1950 frequency rate (47.83) was the lowest since 
1930, when accurate injury data were first made available. 

At bituminous-coal mines 475 fatalities occurred underground, 
41 on the surface, and 34 in strip-pit operations. The 475 men killed 
in underground workings represented a 12-percent increase over 
the 425 killed in 1949. Falls of roof and face continued to be the 
leading cause of all underground fatalities and increased by 41 over 
1949 to a total of 319. Accidents in underground haulage increased 
to 105 from 94 in 1949 and were second to roof falls in accident im- 
portance. Other underground fatalities in 1950 were charged to the 
following classifications: Machinery, 14; electricity, 13; explosives, 
10; minor gas explosions, 3; and miscellaneous, 11. 

Employment at bituminous-coal mines decreased 7,431 to an 
average of 402,000 men working daily in 1950. The mines were 
active 187 days, or 22 more than in 1949, and the total man-hours 
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TABLE 4.—Employment and injury Denon at coal mines in the United States, 


Injury rates 
Number of : 
Men | Average injuries s Spes 
WA andes work- | active | Man-days | Man-hours BIEBOUIS 
y ing mine- worked worked 
daily days Non 
Fatal fatal 
Bituminous-coal mines: ! 
MA socle 8 385, 142 215 | 82,849, 738 727, 994, 944 ]. 09 58. 81 
rin 411, 845 236 | 97,105, 260 803, 016, 338 1.23 57.32 
J ti m e 429, 378 220 | 94, 574, 820 747, 685, 733 1.15 56. 28 
) p^: AA 409, 431 165 67, 551, 942 533, 165, 522 . 93 51. 67 
1950 (preliminary)..| 402, 000 187 | 75,276,000 593, 410, 000 . 93 47.83 
Pennsylvania anthra- 
cite mines 
19455 .. 77, 269 | 20, 997, 263 151, 633. 250 1.14 82. 
IMT Loss a 78, 511 257 20, 206, 753 146, 523, 360 1. 18 79.41 
CCC AA : 263 | 20,508,227 150, 544, 988 . 91 75. 69 
VVV 75,875 196 14, 885, 115 109, 310, 226 .83 71.88 
1950 (preliminary)..| 74, 800 226 | 16,881,000 123, 470, 000 75 71.72 
Total mines: 
TT, A 463, 079 224 | 103, 847, 001 879, 628, 194 1.10 62. 92 
le AAA 490, 356 239 | 117, 312,013 949, 539, 698 1 60. 72 
A A 507, 333 227 | 115, 083, 047 898, 230, 721 1.11 59. 53 
/ 485, 306 170 | 82, 437, 057 642, 475. 748 9 55. 11 
1950 (preliminary)..| 476, 800 193 | 92, 157, 000 716, 880, 000 90 51. 94 
1 Includes lignite. 


worked increased slightly over 60,000,000. The average worker 
had a 7.88-hour shift and accumulated 1,476 work hours in the year, 
an increase of 174 over 1949. 

Anthracite Mines.—The injury experience in Pennsylvania anthra- 
cite mines was better in 1950 than in any year since 1930. The 
tentative frequency rate (fatal and nonfatal) per million man-hours 
of exposure was 72.47. Although the estimated number of fatalities 
in 1950 exceeded the 1949 total by one, the frequency rate (0.75) was 
the lowest on record for the industry. This decreased rate resulted 
from a 13-percent increase in the total number of man-hours worked 
in 1950. For the third successive year, there were no major disasters 
in the anthracite mines. In all, 8,855 nonfatal injuries occurred, at a 
rate of 71.72 per million man-hours of exposure. This rate was also 
the lowest attained in the accident-statistics history of the industry. 

At anthracite mines 77 men were killed underground, 9 on the 
surface, and 6 in strip mining. Falls from roof and face caused 
58 fatalities, an increase of 4 over 1949. Fatalities from haulage 
accidents were less by 4, but the number of men killed in minor gas 
explosions and by explosives, electricity, and miscellaneous causes 
increased from 7 in 1949 to 11 in 1950. Fatalities in surface works 
took 4 more lives in 1950 than in 1949, and twice as many strip-pit 
employees were killed. 

The daily average number of men working in the anthracite mines 
during 1950 declined slightly over 1,000, but the mines were active 30 
days more than in 1949. The aggregate worktime in the industry 
increased to 123,470,000 hours, a gain of 13 percent. A workin 
shift averaged 7.31 hours, and the average employee worked a tota 
of 1,651 hours, 210 hours more than in 1949. 
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METAL MINES 


Injury experience at metal mines during 1950 improved, although 
there were 18 more fatalities than in 1949. The tentative frequency 
rate (fatal and nonfatal) was 45.59 per million man-hours of exposure, 
a 6-percent decline compared with the frequency rate for 1949. 
The total number of fatalities was greater in each group of mines, 
except at iron mines, where 21 men were killed in each comparable 
period. Nonfatal injuries continued to decrease in number, and in 1950 
were less than in any of the four preceding years. ‚Improvements at 
iron and lead-zinc mines and at gold placers more than offset the less 
favorable experience in other metal-mine groups. 

Except at iron mines, the average number of men working daily at 
metal mines decreased in each group. The egate time worked 
increased 4 percent to 150,860,000 man-hours. is was due primarily 
to an 8-percent increase in the average number of active mine days 


TABLE 5 —Employment and injury experience at metal mines in the United States, 
1946-50, by industry groups 


—— 2D— o — — — WH 


Iron mines 
196. 5, 603, 762 45, 048, 416 25 | 1,206 | 0.55 20. 77 
1 7, 238, 851 58, 157, 587 36 | 1,403 62 24.12 
I 7, 786, 361 62, 468, 142 384 | 1,4400 | .5 | 2.05 
19199... 6, 907, 048 55, 422, 388 21 1,158 .38 20. 89 
1950 (preliminary) 7, 432, 000 59, 520, 000 21 1, 095 . 95 18. 40 
Copper mines: 
1040 oca loas: 3, 578, 349 28, 622, 003 23 | 1,457 . 80 50. 90 
1171117. 8 fm 4, 782, 153 38, 263, 818 32 1, 655 84 43. 25 
jb E 4, 959, 483 39, 684, 197 3l 1, 572 . 78 39. 61 
jb MERC 4, 341, 202 34, 729, 944 13 1,190 .37 34. 26 
end (preliminary). . 4, 766, 000 37, 960, 000 18 | 1,215 . 47 32. 01 
-21no es: 
LE 4, 228, 143 33,777,747 30 2, 916 . 89 86. 33 
LEE 4, 457, 549 35, 618, 006 33 | 3,221 . 93 90. 43 
19488 4, 255, 190 34, 034, 255 22 | 3,050 .65 89. 62 
1949. ..............- 8, 971, 971 81, 738, 565 24 2, 810 . 76 88. 54 
1950 (preliminary). . 9, 851, 000 30, 930, 000 32 2, 585 1.03 83. 58 
Id- silver es: 
194. 1, 305, 504 10, 203, 525 8 1, 000 . 78 98. 01 
11. 8 1, 414, 106 11, 063, 328 14 | 1,192 | 1.27 | 107.74 
19433. 1. 442, 554 11. 328, 421 13 988 | 1.15 87. 04 
19499. 1, 369, 960 10, 651, 525 9| 1,190 .84 | 111.72 
1950 (preliminary) 1, 393, 000 10, 800, 000 10 | 1,300 .93 | 120.37 
Gold placers: 
194... 732, 683 438, 965 1 220 .16 34.17 
1067 8 830, 710 66, 257 3 230 . 42 32. 09 
1948 AA 867, 709 423, 065 1 180 .13 24. 25 
1040. EE 760, 202 087, 190 |....... 187 |..... . 30. 72 
1950 (preliminary) 728, 000 840,000 |....... 140 |... ! 93.97 
Miscellaneous: ! e 
1946 ;⁵—9 410 3 546 . 48 86. 46 
1067 AAA 376 8 592 | 1.18 87. 63 
11 055 3 403 . 46 61.26 
194999 514 2 405 .35 70. 58 
1950 (preliminary).. 000 6 455 | 1.03 78.31 
otal: 
194. 066 9 | 7,345 . 69 56. 32 
AA 872 126 | 8,293 . 80 52.81 
TT: 135 104 | 7,631 .64 47.25 
19499”9»922 „132 69 | 6,940 .48 48. 07 
1950 (preliminary) 000 87 | 6,790 . 58 45. 01 


Includes antimony, bauxite, chromite, cobalt, manganese, mercury, molybdenum, te, titanium, 
tungsten, and vanadium-uranium mines. l SS 
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worked. The average l of shift for all metal mines was 7.99 or 
equal to that in 1949. However, because of the increased average 
number of active working days, the average metal-mine employee 
accumulated 2,164 hours for the year, or 149 hours more than in 1949. 

Iron Mines.—The safety record at iron mines continued to improve, 
although the number of fatalities was identical with that in 1949. 
The frequency rate for the 21 fatalities in 1950 was 0.35, or 8 percent 
lower than in 1949. The total number of nonfatal injuries dropped to 
1,095 for a frequency rate of 18.40 per million man-hours of exposure. 
Employment was stable; and, as the mines were active 18 more days, 
the total worktime increased 7 percent over 1949. The average 
iron mine employee worked an 8.00-hour shift and accumulated 
2,141 hours, or 147 hours more than in 1949. 

Copper Mines.— Injury experience at copper mines in 1950 showed a 
nse in the fatality frequency rate but an improved nonfatal rate. An 
increase of five in the number of fatalities caused an increase in 
frequency rate to 0.47 per million man-hours of exposure, or 27 
percent higher than the 1949 rate. The number of nonfatal injuries 

increased 25, but the increase in working time had the effect of 
reducing the frequency rate. Although the average number of 
employees working daily decreased lightly in 1950, 29 more days 
were worked, increasing the worktime 9 percent over 1949. The 
average worker had a 7.96-hour work shift and an aggregate of 
2,387 hours, or 220 hours more than in 1949. 

Lead-Zinc Mines.—The fatality record at lead-zinc mines in 1950 
was poor. The frequency rate was 1.03 per million man-hours of 
exposure, or 36 percent over the 1949 rate of 0.76. The nonfatal 
frequency rate improved to 83.58, or 6 percent below that of the 

preceding year. Employment decreased 10 percent, but the average 
worktime was not similarly affected because the average number of 
active mine days increased 8 percent. The average length of shift— 
3.03 hours—enabled the average worker to accumulate 2,104 hours, 
an increase of 161 hours over 1949. 

Gold-Silver Lode Mines.—The safety record at gold-silver lode mines 
Wes worse than in 1949. The fatality frequency rate increased to 
0.93 or 10 percent and the nonfatal rate to 120.37 or 8 percent. This 
latter rate was higher than the rates in the four preceding years. 

mployment remained stable, and there was only a slight increase— 
3 davs—in the active mine worktime. The average worker had a 
7.75-hour shift and accumulated 2,038 hours, or 32 more than in 1949. 
f Gold Placer Mines.—For the second successive year, there were no 
atalities at gold placers. The total of 140 nonfatal injuries in 1950 
Was 47 less than in 1949, or a reduction of 25 percent, aud the fre- 
9% hey rate of 23.97 injuries per million man-hours of exposure was a 

Percent decrease from that in 1949. The mines were slightly less 
active than in the preceding year, with the average number of men 

Working daily decreasing by 123 and the total mine days by 2. The 

Serge ployee had a 8.02-hour shift and accumulated 1,718 hours, 
Or 10 pos less than in 1949. 

Waisgclaneous Metal Mines.—Injury experience at miscellaneous 
Metyl mines was worse in 1950 than in 1949. There were 4 more fatal 
and more nonfatal injuries. The fatality frequency rate of 1.03 
wa, Il percent greater than in 1949, and the nonfatal frequency rate 
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of 78.31 was 11 percent greater. The average number of men working 
daily decreased by 80, but 10 days more were worked. An average 
employee in this group had an 8.08-hour shift and accumulated 2,235 
hours, or 94 more than in 1949. 


NONMETAL MINES (EXCEPT STONE QUARRIES) 


The injury experience in this group, which includes barite, feldspar, 
fluorspar, gypsum, magnesite, mica, phosphate rock, rock salt, sulfur, 
and miscellaneous nonmetallic operations, was not favorable in 1950. 
The fatality frequency rate of 0.70 almost doubled the 1949 rate, and 
that for nonfatal injuries decreased, although slightly, over the rate 
of 41.75 in 1949. The average number of active mine-days increased 
by 14, with a corresponding increase in the total number of man-hours 
worked. The average employee at mines in this group had an 8.10- 
hour shift, and accumulated 2,359 hours, or 128 more than in 1949. 


TABLE 6.—Employment and injury experience at nonmetal mines (except stone 
quarries) in the United States, 1946-50 ! 


Injury rates 
per million 
man-hours 


Men | Average 

work- active Man-days 
ing mine- worked 

daily days 


Year 


a ee ee — — | ES —— | ED | NR 


t Includes barite, feldspar, fluorspar, gypsum, magnesite, mica, phosphate rock, rock salt, sulfur, and 
miscellaneous nonmetallic-mineral mines, 


STONE QUARRIES 


Injury experience in the quarrying industries was slightly better in 
1950 than in 1949. The 42 fatal injuries during the year occurred 
at the rate of 0.23 per million man-hours, a 36-percent decrease from 
1949. The number of nonfatal injuries declined 166 to 4,660 during 
1950. The nonfatal-injury frequency rate of 25.37 was 4 percent 
lower than in 1949. 

The average number of men working daily during 1950 advanced 
1 percent to 83,000; they worked an aggregate of 183,660,000 man- 
hours. The average length of shift rose slightly to 8.10 hours in 1950; 
however, the average employee in the quarry industry worked 2,213 
hours compared with 2,217 hours in 1949 because of a slight reduction 
in the number of active-plant days. 

Cement Quarries.—The cement-industry safety record showed an 
over-all improvement in the frequency rate for all injuries. There 
was no increase in the number of fatal injuries in 1950 over 1949, as 
18 men were fatally injured in both years. The nonfatal injuries 
declined 62 in number, and the nonfatal injury rate was approximately 
10 percent lower than in 1949. Employment. of 28,800 men was 
slightly lower than the number of men working in 1949; also, 3 fewer 
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TABLE 7.—Employment and injury experience at stone quarries in the United 
States, 1946-50, by industry groups 


Industry and year 
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0. 19 12. 99 
37 11. 59 
. 33 10. 65 
. 24 8. 12 
. 25 7.35 
. 62 44. 86 
. 54 43. 45 
57 37. 29 
. 4 36. 71 
. 90 86. 19 
.19 48. 94 
. 28 47.16 
. 99 40. 71 
37 37. 39 
.18 33. 23 

—— 32. 68 
. 29 29. 27 
17 28. 42 

asa 88. 07 
.35 31. 91 
. 46 45.11 
.33 54. 32 
. 48 47.32 
. 35 40. 37 

e mats 39. 53 
. 59 43.12 
. 59 51. 37 
. 79 50. 75 
+ 55 43. 61 
.97 51. 19 
. 60 54. 35 
72 58. 21 
. 66 41. 67 
.74 53. 43 
2 43. 48 
. 42 48. 44 
.97 53. 09 
.23 41. 90 
. 26 44. 10 

n 40. 67 
. 35 32. 40 
. 44 32. 00 
.42 27. 88 
. 96 26. 48 
2 25. 37 


! Indludes barning or calcining and other mill operations. 


days were worked, and the average length of shift in 1950 was 7.79 
hours against 7.81 for 1949. 

Limestone Quarries.—The safety record of limestone operations was 
much improved in 1950 over 1949. The fatality rate per million 
man-hours of emplo 
of fatalities. A slight improvement in the nonfatal injury rate in 1950 
over 1949 was due to a decrease of less than 1 percent in the actual 


number of nonfatal 
man-hours worked. 


T 


ent was much lower, as was the actual number 


uries aud a small increase in the number of 
he number of men working rose slightly, but 
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each employee had an average of 3 fewer working days in 1950 than 
in 1949. The average employee worked 1,944 hours during 1950, 
only 6 more than in 1949. The length of shift worked in 1950 was 
8.50 hours compared to 8.37 in the previous year. 

Lime Plants.—The number of fatal injuries was reduced, and the 
fatality rate at lime plants in 1950 decreased 51 percent compared with 
1949. The nonfatal rate also improved 11 percent over the previous 

ear. Employment in the lime operations increased, as did the man- 
ours worked; the average length of shift for the year was 7.81 hours. 

Marble Quarries.—Although the average number of men employed 
and the number of man-hours worked in the marble quarries during 
1950 decreased from 1949, the fatal injury record showed a frequency 
rate of 0.35 per million man-hours worked against a fatality-free year 
iu 1949. However, the nonfatal injury record improved 16 percent 
over the year 1949. The average employee had an 8.33-hour shift 
and worked 2,089 hours during the year. 

Granite Quarries.—No fatal injuries were reported at granite quar- 
ries in 1950. The number of nonfatal injuries, however, did not 
improve. Instead, it increased approximately 2 percent over 1949. 
The average number of men working increased 5 percent and the man- 
hours 4 percent. The average length of shift worked in 1950 was 
8.30 hours; and the average employee worked 2,027 hours, a slight 
decrease from 1949 due to an average of 3 fewer working days. 

Traprock Quarries.—The frequency record for fatal injuries im- 
proved 33 percent over 1949. The frequency of nonfatal injuries, 
however, increased to 51.19 in 1950 from a rate of 43.61 in 1949. 
The number of men working daily was virtually unchanged from 1949, 
and the number of working days declined by 1 day. The man-hours 
worked decreased less than 1 percent. 

Slate Quarries.— Although employment in slate operations increased 
in 1950, the injury-frequency rates improved. The fatal rate im- 
proved by 69 percent, and the nonfatal rate improved by 19 percent. 
The man-hours worked increased by 8 percent over 1949, and the 
average length of shift was 8.67 hours. The average worktime per 
man per year was 2,300 hours, or 68 hours more than in 1949. 

Sandstone Quarries.—The safety record at sandstone operations 
improved over 1949. No fatal injuries were reported, and the num- 
ber of nonfatal injuries declined slightly; the frequency rate was 40.67 
per million man-hours worked in 1950. The average length of shift 
was 8.33 hours, and the average hours worked per man was 1,990 in 
1950—94 more than in 1949. 


COKE PLANTS 


Byproduct-Coke Plants.—The nonfatal rate of 8.52 improved 14 
percent over 1949. The fatal rate of 0.21 per million man-hours 
worked, however, was not so favorable, due to an increase of six fatal 
injuries over 1949. ‘The average number of men working declined, 
but the number of man-hours worked increased 3 percent, as did the 
number of days active for the year. The average work-shift in 1956 
was 8.02 hours compared with 7.98 in 1949. 

Beehive-Coke Plants.—There was one fatal injury in the beehive- 
coke plants in 1950 and a 100-percent increase in the number of 
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TABLE 8.—Employment and injury experience at coke plants in the United 
States, 1946-50 


Inj rates per 
Number of mill 
injuries 


Men | Average meer s 
work- | active | Man-da Man-hours outs 
Type and year plant- wor worked | |———————— 
y ys Non Non- 

Byproduet ovens 

S uem 18, 906 354 6, 693, 947 53, 547, 047 648 | 0.15 12. 10 

EEN 20, 778 362 7, 528, 622 60, 271, 826 11 701 . 18 1 

„ 21,877 364 7, 964, 283 63, 788, 327 17 676 a 10. 60 

Ro 21, 141 349 7, 373, 684 58, 822, 239 7 581 . 12 9 

IL RE 20, 942 362 7,577, 665 60, 593, 087 13 516 . 21 8. 52 
Beehive ovens 

A 2, 504 204 510, 740 4, 163, 075 |....... 162 |....... 38. 91 

TEE 2, 927 262 766, 542 5, 846, 933 4 225 . 68 38. 48 

188888. 3, 280 254 833, 606 6, 233, 002 3 241 . 48 38. 67 

BEER 3, 330 146 486, 497 3, 623, 543 |....... 132 a us 36. 43 
e Gr 7 3. 405 210 714, 470 5, 207, 918 1 264 19 50. 11 

ctal: 

lr "SEENEN 21, 410 337 7, 204, 687 57. 710, 122 8 810 . 14 14. 04 

¡y KEE ͤ—ô.- 23, 705 350 8, 293, 164 66, 118, 759 15 926 . 23 14. 01 

a 25, 157 350 8, 797, 889 70, 021, 329 20 917 . 29 13. 10 

1. 24, 471 321 7, 860, 181 62, 445, 782 7 713 . 11 11. 42 

¡77 SR 24, 341 8, 292, 135 65, 861, 005 14 780 21 11. 84 


nonfatal injuries. This increase over 1949 was due to a greater 
number of active plant days and a 45-percent increase in the number 
of man-hours worked. The average employee worked a 7.37-hour 
shift and a total of 1,547 hours—an increase of 459 hours over 1949. 


METALLURGICAL PLANTS 


The over-all safety record at metallurgical plants did not change 
materially in 1950. The fatality frequency rate at metal mills was 
0.20 per million man-hours of exposure, equal to the 1949 rate, and 
the nonfatal frequency rate declined to 22.61 from 22.82 in 1949. 
At nonferrous smelters 4 more fatalities and 51 more nonfatal injuries 
were charged against the industry than in the preceding year. Em- 
ployment at metal mills decreased 6 percent, but the average active 
mill days increased 9 percent. At smelters, respective percentages 
were 2 and 6. The aggregate man-hours of work in 1950 at metal- 
lurgical plants increased 4 percent. 

Ore-Dressing Plants.—Injury experience at metal mills in 1950 im- 
proved slightly over 1949. The inj frequency rate (fatal and 
nonfatal) was 22.81, and for the preceding year it was 23.02. The 
fatality rate decreased at copper and iron mills, and for the second 
successive year there were no fatalities at lead-zinc and miscellaneous 
metal mills. The best nonfatal frequency rates were attained at 
iron and miscellaneous metal mills. 

This group includes crushing, screening, washing, jigging, magnetic 
separation, flotation, and other milling operations on metallic ores. 
Except at iron and miscellaneous metal mills, the average number 
of men working daily decreased over-all by 6 percent. The plants 
were active 24 days more than in 1949, with the result that the man- 
hours worked in this group rose slightly over 1949. In all groups, ex- 
cept gold-silver and lead-zinc, man-days worked were higher in 1950. 

e gain in employment at miscellaneous metal mills, so distinctly 
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TABLE 9.—Employment and injury experience at ore-dressing plants in the 
United States, 1946-50, by industry groups! 


| Number of ergi re 
Men | Average | injuries m: 
Industry and year working 9CcUve Man-days Man-hours 
, d atte — worked | worked ug SE, — 
* | Non- D Non- 
| Fatal | fatal | Fatal | fatal 
Copper: 
19662 eor Sas 5, 579 279 1, 555, 028 12, 435, 937 1 322 0. 08 25. 89 
22 EES 5, 846 32: 1,887,600 15, 100. 609 | 2 288 | .13| 19.07 
1 6, 308 317 1, 998, 932 15, 998, 431 4 289 25 18. 06 
1949................| 6.582 294 | 1,937. 717 15, 526, 435 | 3| 23| .19| 15.01 
1950 (preliminary).. 5, 900 336 1, 980, 000 15, 840, 000 | 2 | 240 | 13 15.15 
Iron: | 
. 3, 286 190 623, 715 5, 096, 279 1 | 67 | 20 | 13.15 
TT RICA AO 3, 343 | 245 820, 014 6, 662, 689 2 86 | 30| 12.91 
1 | 3,259 | 267 870, 632 7,040, 488 | 101 |... 14. 35 
iU ER — 3,701 | 215 | 794, 121 6, 446, 190 | 3 | 96 47 | 14.89 
1950 (preliminary).. 3, 700 239 886, 000 7, 140, 000 | 3 90 42 12. 61 
Gold-silver: | | 
IU ER EN 1, 015 263 | 267, 053 2, 077, 925 89 48 42. 83 
i y ee ae EE 1, 107 282 312, 564 2, 450, 112 138 41 56. 32 
o A 919 287 263, 644 2, 064, 381 1 106 48 51.35 
1949... E a 935 288 | 269, 389 2 106, 08. 1 39. 40 
1950 (preliminary) . 900 281 | 253, 000 1, 980, 000 | ND SH: 45. 45 
Lead-zinc: | 
T See ee | 4,388 276 1, 212. 603 9, 720, 505 6 303 62 31.17 
LU, Y dee PCS A | 4, 384 | 204 1,158, 113 9, 291. 639 | 2 270 22 29. 06 
(MER Pee — 3, 998 | 263 1, 050, 895 8, 430, 578 | 3 237 . 36 2%. 11 
pr NEU 241 | 968, 005 7.747,429| | 1| 20| 13 28.40 
1950 (preliminary)..| 3,600 | 255 | 918, 000 7, 340. 000 | 2 | 230 sae 31.34 
Miscellaneous metals:? | | 
ö 1. 329 259 344, 264 2, 750, 897 ] 85 | . 96 30. 90 
n 1, 257 209 | 3R, 547 2, 707, 720 MEA 32. 87 
CO A | 1,150 280 | 321,751 2, 570, 479 | 1 101 . 39 39. 29 
1040]. 7-0 EE 1, 452 270 | 391, 600 3, 147, 04 1, ae 52.75 
1950 (preliminary) 1, 600 | 274 | 438, 000 | 3, 530, 000 (NS 45. 33 
Total: | 
1946. .... e 897 257 4. 002, 663 32. 081, 543 10 866 31 | 26.99 
0s AR dd 15, 937 283 4, 516, 838 36, 212, 769 7 871 19 24.05 
IM e Y 5, 634 288 4, 505, 854 36, 104, 357 9 R34 .25 23. 10 
1g. am Sg 16, 688 261 4, 360, 832 34, 973, 620 7 T9% . 20 22. 82 
1950 (preliminary)..| 15,700 285 4, 475, 000 35, 830, 000 7 810 . 20 22. 61 


! Includes crushers, grinders, washers, ore concentration, sintering, cyaniding, leaching, and all other 
metallic ore-dressing plants and auxiliary works. 


S Rond antimony, bauxite, mercury, manganese, tungsten, chromite, vanadium, molybdenum, and 
other metals. 


marked in 1949 over 1948, continued in 1950, resulting in a 12-percent 
increase in man-hours worked. The average employee shift in 1950 
in ore-dressing plants was 8.01 hours. 

Nonferrous Reduction Plants and Refineries.—Iron and steel plants 
are not included in this group, but it does include reduction plants 
and refineries that are engaged in primary extraction of nonferrous 
metals from ores and concentrates and refining of crude primary 
nonferrous metals. 
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The over-all injury experience at nonferrous smelters and refineries 
was more favorable in 1950 than in 1949. The injury frequency rate 
(fatal and nonfatal) decreased from 23.15 to 22.93. Although fatali- 
ties increased by 4 in 1950 and nonfatal injuries by 51, the combined 
rate was reduced by a 4-percent increase in man-hours worked because 
of an increase of 18 active smelter days. The fatality frequency rate 
increased in each group except copper, where fatalities were cut almost 
in half. The nonfatal frequency rate decreased at copper and zinc 
smelters. Employment declined slightly at each group of smelters 
except at the miscellaneous metal smelter. Plants in each group 
were active more days than in 1949, and the total man-hours worked 
in each group increased materially, except at lead smelters. The 
average employee working shift was 8.02 hours. 


TABLE 10.—Employment and injury experience at primary nonferrous reduction 
and refinery plants in the United States, 1946-50, by industry groups! 


Injury rates 
8 Naber ot | Bir milon 
en man-hours 
active Man-da Man-hours 
Industry and year wor nr smelter worke worked 
ays Non- Non- 
Fatal fatal | Fatal fatal 
Copper: 
19. 10, 187 289 2, 946, 354 23, 572, 764 6 503 | 0.25 21.34 
77 ³· 12, 322 3, 902, 485 31, 038, 431 7 726 .22 22. 73 
MA LLL... 12, 419 326 | 4,053,333 32, 495, 627 2 592 | .06| 1822 
190 0 . 11,626 305 | 3,549,484 28, 395, 270 8 511| .28 | 18.00 
Tru (preliminary). 11, 500 325 3, 737, 000 29, 900, 000 5 520 . 17 17. 39 
1046 . 3,848 255 980, 243 7,844, 293 | ...... 160 |....... 20. 40 
MA .. 3,679 331 | 1,219,309 9, 750, 024 4 197 | .41 | 20.21 
Tr LLL... 4,037 323 | 1,302,463 10, 419, 706 1 188 | 10 1804 
MAD ......... ,045 306 | 1,239,792 9, 918, 334 2 164 | .20 | 16.54 
1950 (preliminary)..| 3,700 307 | 1,137,000 9, 050, 000 4 165| .44| 18.23 
194888 9, 917 338 3, 356, 262 26, 199, 631 4 915 . 15 34. 92 
WAZ csi xe 10, 484 345 | 3,616,035 28, 667, 924 1 994 | .03 | 34.67 
A 9, 843 342 | 3,367,815 26, 875, 360 1 843 | .04| 31.37 
1040. 9, 573 318 | 3,044, 234 24, 118, 138 5 791 | 21 32.80 
1950 (preliminary) Y 9, 100 350 | 3,187,000 25, 310, 000 9 780 | 36 30.82 
me z 

. 5, 405 277 1, 496, 988 11, 974, 531 |....... 350 |....... 29. 23 
1077. 6, 589 305 | 2,007,873 16, 061, 153 2 440 | 12 27.40 
98899. 5, 835 324 | 1,891,583 15, 132, 655 l 292 | .07| 19.30 
191-99. 5,731 320 | 1,836,176 14, 689, 399 1 303 | 07 20.63 
1950 (preliminary) 6, 000 324 1, 944, 000 15, 980, 2 355 . 13 22.22 
196. 29, 357 299 | 8,779,847 | 65, 591,219 10 1,928  .14| 27.70 
C7 3, 145 327 10, 835, 702 86, 417, 532 14 | 2,357 | 16 27.27 
IMS |... .......... 134 330 | 10,615,194 84, 923, 348 5| L915| .06| 22.55 
59099. 30, 975 312 | 9, 669, 686 77, 121, 141 16 1,769 21 22.94 
1960 (preliminary) . 30,300 330 10, 005, 000 „240, 20 1,820 25 22.68 


' Includes smelters, refineries, roasting, electrolytic, retort, and all other nonferrous metal reducing or 
plants 


3 mercury, antimony, tin, and magnesium plants. 
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PART Il. COMMODITY REVIEWS 


Abrasive Materials 
By Henry P. Chandler and G. E. Tucker 


A 
GENERAL SUMMARY 


HE year 1950 was one of increased activity in almost all branches 
E the abrasives industry, with nearly all abrasive materials show- 

ing a marked increase in tonnage and value. New records were 
made in the production of tripoli, ground sand and sandstone, pumice 
and pumicite, and garnet. Total production of crude artificial abra- 
sives in the United States and Canada increased 17 percent in tonnage 
and 30 percent in value. 

Imports of industrial diamonds increased 100 percent in total value 
and 72 percent by weight, the 1950 importation being the largest since 
1944, Imports of corundum increased 76 percent in tonnage and 
4 percent in value. 


TABLE 1.—Salient statistics of the abrasives industries in the United States, 


1949-50 
Percent of 
1949 . 1950 change 
Short Short Short 
tous Value tons Value tons | Value 
Natural abrasives (domestic) sold or used 
by producers: 
Dam ere E (1) (1) (1) O sae EA 
'Triboll cien iri Ee mex ise 25, 525 $690, 564 43, 7 $1,173, 647 +71 +70 
A eer 107, 552 475, 491 160, 508 706, 724 +49 +49 
Ground sand and sandstong ...----- 610, 789 | 5,258, 464 | 750,673 | 6, 462, 503 +23 +23 
Grindstones siames 4, 479 244, 704 4, 435 230, 462 —1 —6 
Pülpstones AAA 28 1, 975 33 2, 100 +18 +6 
Millstones....c..2.cscesec.c6 coed ceed. () 9. 400 (2) 11, 300 +20 
Tube-mill liners 1, 166 47, 093 1, 523 62, 535 +31 +33 
Grinding pebbles 2, 374. 64, 038 1, 923 53, 007 —19 —17 
Pumice and pumicite. ...............- 716, 742 | 2,369,082 | 719,356 | 2, 661,052 (3) +12 
EE 6,578 505, 231 9,304 793, 558 +41 +57 
Emery EE 4, 909 60, 917 5, 919 75, 308 +21 +24 
Artificial abrasives: 
Silicon carbide—production ¢..... .... 67,539 | 6, 055, 763 65, 004 | 7,303, 671 — 4 +21 
Aluminum oxide— production ... .. .. 125, 806 | 8,500,074 140, 352 | 11, 955, 035 +12 +41 
Metallic abrasives (steel shot and 
grit)—shipments ...........-....... 104,778 | 9,312,368 | 144,333 | 11, 699, 764 +38 +26 
Foreign trade (natural and artificial abra- 
SIVOS): 
I 1 22 K 8 FCC 47. 071. 270) ) . +78 
Bx DORM A y eee 17, 447, 399 E 16, 188, 782 —7 


Average annual figure for 1948-50 was 249,490 short tons valued at $6,153,780; annual data not published 
separately in this case to avoid disclosing individual company operations. 

3 Tonnage not recorded. 

5 Less than 0.5 percent. 

4 Includes Canadian production. 

5 Revised flgure. 
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This chapter includes data for most materials used for abrasive 
purposes, but certain clays, carbides, oxides, and other substances 
noted later under Miscellaneous Mineral-Abrasive Materials are not 
included in the statistics shown herein. Certain abrasive products 
for which figures are given also have important nonabrasive uses. 


NATURAL SILICA ABRASIVES 


Diatomite.—The production of diatomite continued to increase dur- 
ing 1950. To avoid disclosing individual company operations, the 
Bureau of Mines, in this case, does not publish the annual data 
separately; however, the average production for the 3 years 1948-50 
was 240,890 short tons valued at $6,153,780, compared with 213,590 
short tons valued at $4,307,100 for 1945-47, an increase of 13 percent 
by weight and 43 percent in value. 

During 1950 diatomite was produced for sale in four States—Cal- 
ifornia, Nevada, Oregon, and Washington. Increases in production 
were reported from three of these States. A small amount of crude 
material was mined in Utah. 

The principal uses for which diatomite was consumed during 1950 
were: Filtration, 57 percent; fillers, 28 percent; insulation, 8 percent; 
and other uses, including abrasives, 7 percent. 

The plant of the Johns-Manville Co. near Lompoc, Calif., was 
enlarged in 1950. 

As quoted in E&MJ Metal and Mineral Markets, prices of diato- 
mite during 1950 continued unchanged from the previous year as 
follows (per ton, crude, in bulk, dried, nominal): Nevada, f. o. b. 
mill, 98- to 100-mesh, $25; low-temperature insulation, $25; high- 
temperature insulation, $40; fine abrasive, 2 to 3 cents a pound (bags 
extra) ; California, filtration grades, $20 to $50 f. o. b. mill. 

Diatomaceous earth as a substitute for cinders in the manufacture 
of lightweight concrete and building blocks received special attention.! 
The use of diatomaceous earth as a catalyst in low-temperature hydro- 
gen production was described.? Diatomaceous earth for filtering swim- 
ming-pool water is gaining in favor. An article on the production of 
diatomite in Kenya, British East Africa, describing the character of 
the ore, mining conditions, and method of treatment, was published.* 

Tripoli.—The sales of tripoli, amorphous silica, and rottenstone 
totaled 43,720 tons valued at $1,173,647 in 1950, an increase of 71 per- 
cent in tonnage and 70 percent in value over 1949. It was produced 
in Illinois, Missouri, ud Pennsylvania. 

The use of tripoli as an abrasive increased some 66 percent in 1950 
over 1949. The other uses—for fillers, foundry facing, etc.—also 
increased materially. 


1Conley, John E., and Ruppert, John A., Recent Developments in the Manufacture of 
Lightweight „ Mining Eng., vol. 187. No. 4. April 1950, p. 479. 

*Ipatieff, V. N., Monroe, G. S., Fischer, L. E., Low-Temperature Hydrogen Production: 
Ind. Eng. Chem., vol. 42, No. 1, January 1950, p. 92. 

? Miller, Shelby A., Filtration: Ind. Eng. Chem., vol. 42, No. 1, January 1950, p. 53. 

* Barnard, G. Canning, Diatomite and Its Production in Kenya Colony: Mining Mag., 
London, vol. 82, No. 5, May 1950, pp. 271—274. 
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Companies producing tripoli, amorphous silica, and rottenstone in 
1950 were: Ozark Minerals Co, Cairo, III. (amorphous silica); Tamms 
Industries, Inc., 228 North LaSalle St., Chicago 1, Ill. (amorphous 
silica) ; American Tripoli Corp., Seneca, Mo., mine in Oklahoma, mill 
in Missouri (tripoli); Penn Paint & Filler Co., Antes Fort, Pa. (rot- 
tenstone) ; and Keystone Filler & Mfg. Co., Muncy, Pa. (rottenstone). 


TABLE 2.—Tripoli* sold or used by producers in the United States, 1944-47, and 
1948-50, by uses 


Y ear and use 1 Value Year and use put Value 
I/ 8 18, 425 | $301, 863 || 1949: Abrasives 20,972 | $587, 241 
J 18, 247 306, 829 FIT 2, 820 53. 938 
JJ. ¹..AAA IE EEEE 28, 955 549, 099 Foundry facing, etc....... 1, 733 49, 385 
Di E e EE EN 34, 578 751, 422 — — 

SS Total AAA 25, 525 690, 564 

1948: Abraslves................. 22, 193 606, 402 == — — 
Fille 2, 723 45,000 || 1950: Abrasives 34. 855 968, 497 
Foundry facing, etc....... 1, 929 54, 121 Fler 6, 744 147. 379 
Foundry facing, etc....... 2,111 57,771 

Pata 26, 845 705, 523 == 
Total......-...-.---- 43,720 | 1, 173, 647 


1 Including amorphous silica and Pennsylvania rottenstone. 


The use of tripoli as a mild abrasive and in automobile polishes was 
described. The E of a German tripoli on the United States 
market was reported.“ | 

Quotations on tripoli in E&MJ Metal and Mineral Markets during 
1950 increased over the previous year. At the end of the year the 
following prices were quoted (per short ton, paper bags, minimum 
carlot 30 tons, f. o. b. Missouri) : Once-ground through 40-mesh, rose 
and cream, $30; double-ground through 110-mesh, rose and cream, 
$32; air-floated through 200-mesh, $35. : 

Quotations appearing in Oil, Paint and Drug Reporter: Air- 
floated in bags, $35 & ton; double-graded, $32 a ton; single-graded, 
$30; all prices f. o. b. works. 

Quartz.—Total sales of crude, crushed, and ground quartz from 
pegmatite veins or dikes and from quartzite in 1950 increased 49 per- 
cent both in tonnage and value compared with 1949. However, 
neither the tonnage nor value was quite as high as 1948. The principal 
uses for which the reported tonnage was consumed included glass 
and ferrosilicon, with smaller quantities for abrasives, filters, pottery. 
tile, and miscellaneous. "The sales of crude quartz were less than in 
the previous year, but sales of crushed and ground quartz were 
the largest on record. These do not include sales of quartzite to 
cement mills and certain sales of quartz or quartzite for use in the 
manufacture of ferrosilicon. 

The average value of the quartz reported in this section was $4.40 
per ton in 1950 compared with $1.42 in 1949 and $4.64 in 1948. 


5 Moore, A. E.. Automobile Polishes, Cleaners, and Waxes: Chem. Ind., vol. 66 No. 3 
March e 385. P STE 
e Meyerhof, Howard A., Industrial Minerals in 1949: Mining Eng., vol. 187. No. 1 
January 1950, p. 69. LER 
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TABLE 3.—Quartz (crude, crushed, and ground) sold or used by producers in the 
United States, 1946-50 * 


Crude Crushed Ground Total 
Ter Short Short Short Short 
0 or 0 o 
tons Value tons Value tons Value tons Value 
194959 — 38,587 | $107, 069 29, 228 | $109, 437 5, 364 $77, 346 73, 179 $293, 852 
VAT ian A cs 21, 940 118, 231 62, 169 170, 254 17, 208 136, 040 101, 317 424, 525 
194 a 41, 081 250, 184 104, 496 374, 781 16, 284 125, 702 161, 861 750, 667 
CTT 15, 816 74, 562 72, 432 257, 213 19, 304 143, 716 107, 552 475, 491 
EA 11, 062 52, 591 117, 499 430, 256 31, 947 223, 877 160, 508 706, 724 


! Does not include sales of quartzite to cement mills or certain sales of quartz or quartzite for use in the 
Manufacture of ferrosilicon. 

! To avoid duplication, the ground material shown here is only that ground by the original producers 
of tbe crude quartz or by grinders who purchase from small miners not reporting their production. 


TABLE 4.—Quartz (crude, crushed, and ground): sold or used by producers’ in 
the United States, 1948-50, by States 


1948 1949 1950 
geen Short Short Short 
0 0 0 
ech Value tons Value tons Value 

o A 
pA ecu 91, 026 | $493, 481 51,185 | $212, 114 | #89, 290 | 3 $318, 720 
F 
i EE, EE, ENEE 16, 225 97, 350 27, 560 166, 810 
MissichusettS è ll 8 792 7, 288 577 4, 265 2, 145 23, 646 
Litter States 44 69,143 | 249, 898 39, 565 161, 762 41, 513 197, 548 

% ³ĩð2AWAAA 161, 861 750, 667 | 107,552 | 476,491 160, 508 706, 724 


To avoid duplication, the ground material included is only that ground by the original producers of the 
crude quartz or by grinders who purchase from small miners not reporting their production. 

3 Dees not include sales of quartzite to cement mills or certain sales of quartz or quartzite for use in the 
Manufacture of ferrosilicon. 

3 Anzoiw included with “Other States” to avoid disclosure of individual company operations. 

t Arizona (1950), Maine (1950), Maryland (1948-49), North Carolina, South Dakota (1918), Tennessee 
(1945), and Wisconsin (1948-49). 


Occurrences of quartz in Georgia have been described.” Recent dis- 
coveries of quartz deposits in the State of Goias, Brazil, have at- 
tracted much interest? New quartz deposits containing some large 
crystals are reported in Burma.? 

Ground Sand and Sandstone.—The sales of ground sand and sand- 
stone in 1950 increased 23 percent both in tonnage and in value over 
1949, making 1950 a record year for these commodities. The average 
value per ton in 1950 was $8.61 compared with $8.61 and $8.34 in 1949 
and 1948, respectively. Illinois, the largest producing State, ac- 
counted for 35 percent of the total, with sales that increased 21 per- 
cent over 1949. Production from Idaho was noted for the first time. 
All other States for which data are shown also increased in produc- 
tion, the large producers being New Jersey, West Virginia, Ohio, and 
Pennsylvania, as in 1949. 


' Georgia Mineral Society News Letter, vol. 3, No. 3, May-June 1950, p. 72. 

8 Mining World, vol. 12, No. 11, October 1950, p. 53. 

* Mineralogist, Some Glant Quartz Crystals and Spheres: Vol. 18, No. 7-8, July-August 
1950, pp. 354-386. 
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TABLE 5.—Ground sand and sandstone sold or used by producers in the United 
States, 1945-50 


Short x Short 
Year 1918 Value Y ear 10118 Value 
1046 oot i ð v REUS 533,656 | $3,709,597 || 1912.2. 692,773 | $5, 778, 277 
1 7.8 575, 88 4, 125, 398 191999 610, 789 5, 258, 464 
J NER 644, 508 5, 154, 264 || 1950... ......ooooooomocmooomo. 750, 673 6, 462, 503 


TABLE 6.—Ground sand and sandstone sold or used by producers in the United 
States, 1948-50, by States 


| 1948 | 1949 1950 
SEH Short Short Short 

sno "no 0 

tone Value tons Value fons Value 
Georgs l 1. 909 $17,183 771 $7, 712 1, 176 $11, 760 
ene DEE / EE A 3, 700 29, 600 
Hines A 232, 971 1, 943. 284 217. 577 1,887, 144 283, 122 2, 278, 237 
Massachusetts 2, 150 14, 000 1. 514 9. 650 1, 829 9. 882 
New Jersey ....-.-...--..-------eee 116, 832 782, 644 107, 946 755, 215 131, 744 836, 817 
Ohio, Virginia, and West Virginia...) 193,289 | 1,781,053 | 192,134 | 1,776,717 | 218, 281 2, 002, 7 
Washington 6. 682 33, 783 (.) OI (1) (0 
Other States .. 138, 940 | 1, 206, 330 90, 847 822,026 | 130, 821 1, 193, 504 

Total anita 692,773 | 5,778,277 | 610,789 | 5,258, 464 | 750, 673 6, 462, 503 


1 Included with “Other States” to avoid disclosure of individual company operations. 
2 California, Missouri, North Carolina (1950), Oklahoma (1949-50), Pennsylvania, Texas (1948), Wash- 
ington (1919-50), and Wisconsin. 


Consumers of ground sand and sandstone in 1950 were the pottery, 
porcelain, and tile industries (38 percent of the tonnage for which 
uses were reported), abrasives industries—chiefly cleansing and scour- 
ing compounds (21 percent), foundries (13 percent), fillers (11 per- 
cent), enamel (4 percent), and other (13 percent); glass sand de- 
creased. The distribution by uses in 1950 was based on reports from 
companies accounting for 93 percent of the total sales. 


TABLE 7.—Ground sand and sandstone sold or used by producers in the United 
States in 1950, by uses 


Value 
Us shor 
Total Average 
per ton 
Abrasive: 

Cleansing and scouring compounnddd agg 139, 502 $1,170, 667 $8.39 
LÉI EE 4, 704 39, 368 8.37 
A eee beac ͥ⁰ͥ⁰ ⁰ 0A EE 30, 885 244, 921 7.93 
III A ç : 76, 224 609, 036 7.99 
enkt EE a aso 1, 400 14, 000 10. 00 
i A se DRM D D RU LEE LEM Ele 89, 779 700, 880 7.81 
A A A AS 5, 330 41, 070 7.71 
Pottery, porcelain, and t ile mrmrmrnrnw 44 267,394 | 2,520, 889 9. 43 
Other uses A T8 84,177 659, 602 7. 84 
Total reported by uses eerste deeg 699, 395 | 6, 000, 433 8. 58 


! Data represent 93 percent of total sales. 
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Abrasive Sands. —Considerable tonnages of natural sands with a high 
silica content are sold for abrasive purposes, such as glass grinding, 
stone polishing, coating sandpaper, and sand blasting. Sales of these 
sands in 1950 totaled 1,299,760 short tons valued at $2,670,791 com- 
pared with 1,080,886 valued at $2,063,866 in 1949. The 1950 figures 
include 470,717 tons of blast sand valued at $1,463,623, an increase of 
20 percent in quantity and 20 percent in value compared with 1949. 
Detailed data regarding tonnages produced in each State appear in 
the Sand and Gravel chapter of this volume. 


SPECIAL SILICA-STONE PRODUCTS 


Grindstones and Pulpstones.—The sales of grindstones declined 
slightly in 1950, but those of pulpstones increased. The tonnage of 
grindstones sold was the lowest on record. Ohio and West Virginia 
were the only States reporting the manufacture of grindstones, and 
pulpstones were produced only in Washington. 


TABLE 8.—Grindstones and pulpstones sold by producers in the United States, 
1946-50 


Pulpstones 
Quantity 
5 Value 

quivalen 

Pieces short tons 
22 72 $3, 880 
24 76 4, 976 
12 33 2, 100 
28 1,975 
12 33 2, 100 


Oilstones and Other Sharpening Stones.—Output of natural sharpening 
stones increased sharply in 1950 and doubled the 1949 production. The 
Bureau of Mines is not at liberty to publish the exact figures because 
of the smal] number of producers. Producing States in 1950 were: 
Arkansas—oilstones and whetstones; Indiana—whetstones and rub- 
bing stones; New Hampshire—scythestones; and Ohio—scythestones, 
whetstones, and rubbing stones (holystones). 

Millstones.—The value of millstones increased slightly over 1949. 
No chasers were reported in 1950. States marketing millstones in 
1950 were North Carolina (Rowan County) and Virginia (Montgom- 
ery County). 


TABLE 9.—Value of millstones and chasers sold by producers in the United States, 
1945-50 


Number of 


Number of 
Year producers Value Y ear producers Value 
145. C7 4 $15,018 || 1948888 — 3 817, 733 
a ech et a 4 14, 780 || 19499... 2 9, 400 
APR RR NÓ 4 23, 189 || 1950 e le rro 2 11, 300 


1 Produced in Minnesota (1945 only), New York (1945-48), North Carolina, and Virginia. 
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Grinding Pebbles and Tube-Mill Liners.—The output of grinding 
pebbles in 1950 decreased both in quantity and value from 1949, but the 
sale of tube-mill liners increased. The combined output showed very 
little change from 1949, The States from which grinding pebbles were 
reported in 1950 were: Minnesota, North Carolina, Texas, Washing- 
ton, and Wisconsin. Tube-mill liners were produced in Minnesota, 
North Carolina, and Wisconsin as in 1949. 


TABLE 10.—Grinding pebbles and tube-mill liners sold or used by producers in 
the United States, 1946-50 


Grinding pebbles Tube-mill liners Total 
Year 
Short | value | Short Value 


l; 8 $102, 043 2,375 | $44, 247 7,027 | $146, 290 
j|; p ee y ⁰ gÀ 122, 883 ], 496 40, 303 7, 35 163, 186 
IJ!!! 101. 583 1, 297 41,555 5, 323 143, 138 
IJ 64, 038 1, 166 47, 093 3, 540 111, 131 


„ VV 53, 007 1,523 | 62,535 3,446 115,542 


NATURAL SILICATE ABRASIVES 


Pumice and Pumicite.—The output of pumice and pumicite (volcanic 
ash) in 1950 showed a slight increase in tonnage and a 12-percent 
increase in value over 1949. Its use as an aggregate in lightweight 
concrete continues to be its largest market. 


TABLE 11.—Pumice and pumicite sold or used by producers in the United States,“ 
1945-50 


A Ringe eee 157, O11 |ES1, 051, 037 eet 1, 906 
319,883 | 1,585,753 || Io. 2 
2.021, 8801950 2, 661, 052 


1 Including Alaska. 


TABLE 12.—Pumice and pumicite sold or used by producers in the United States, 
1948-50, by States 


1948 1949 1950 
State „„ 
Short tons Value Short tons Value Short tons 

Caliſornl .................. 196, 934 | $1, 110, 447 149, 878 $799, 602 157, 497 $970, 826 
F coda 79, 426 93, 602 71,373 105, 360 93, 890 121, 044 
Nebraska aaa 4, 000 34, 200 4, 622 40, 000 (1) (1) 
New Molen... 177, 630 812, 545 351, 368 1, 026, 479 351, 642 1, 109, S83 
IER Zb us ð 106, 277 307, 274 104, 475 273, 427 79, 653 320, 530 
tiras Lada de 7,618 30, 472 (1) OU) 8, 719 10, 891 
Washington 26, 675 47, 787 8. 610 18, 221 11, 013 22. 672 
WY VO A AI AA A MA cete Lc 1, 460 6, 353 
Other States .. 9, 186 65, 579 2^, 416 105, 993 15, 382 95, 553 

r 607, 746 2, 501, 906 716, 742 2, 369, 082 719, 356 2, 661, 052 


1 Included with “Other States” to avoid disclosure of individual company operations. 
3 Alaska (1948), Arizona (1919), Colorado (1950), Kansas, Montana (1948 and 1950), Nebraska (1950), 
Nevada (1919-50), Oklahoma, Texas, and Utah (1919). 
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Output of pumice or pumicite in 1950 was reported from 14 States. 
The largest producing State was New Mexico, with California 
second. The largest increase was reported from Idaho. Decreases 
were noted in Oregon and Nebraska. The combined total from New 
Mexico, California, Idaho, and Oregon represented 95 percent of the 
total production compared with 94 percent in 1949. 

Average values per ton are as follows: 1950, $3.70; 1949, $3.31; and 
1948, $4.12. 


TABLE 13.—Pumice and pumicite sold or used by producers in the United States, 
1948-50, by uses 


1948 1949 1950 


Short tons Value Short tons Value Short tons Value 


Abrasive: 
Cleansing and scouring 
compounds and hand 


SDADS. eerste 15, 926 $188, 823 15, 362 $108, 053 
Other abrasive uses 8,077 320, 017 12, 214 410, 243 
Acoustic plaster............... 10, 018 182, 990 6, 662 151, 766 
Concrete admixture and con- 
crete aggregate 672,592 | 1, 559, 587 672, 125 1, 750, 269 
Other uses . 10, 129 117, 665 12. 993 150, 721 


716,742 | 2,369,082 719,356 | 2 601, 052 


!Insecticide, insulation, brick manufacture, filtration, solvents, plastics, paint filler, absorbents, and 
unspecified. 


The tonnage of pumice and pumicite used for concrete admixture and 
concrete aggregate declined slightly in 1950, but the dollar value 
increased 12 percent. The amount used for acoustic plaster declined 
in 1950, but the tonnage and value for all abrasive purposes increased. 
The tonnage for “other uses” increased 28 percent in 1950; “other uses” 
included insecticide, insulation, brick manufacture, filtration, solvents, 
plastics, paint fillers, absorbents, and unspecified. (See fig. 1.) 

As reported in Oil, Paint and Drug Reporter, quotations on domestic 
and imported pumice in 1950 remained at nearly the same levels 
as in 1949 and were as follows: Domestic coarse-ground (sizes 0, 14, 
1,114, 2, and 3) in bags, ton lots, New York, 35% to 4 cents a pound, 
smaller lots, 375 to 414 cents; imported—lItalian, silk-screened, fine, 
in bags, ton lots, 4 cents a pound; coarse, 514 cents; sun-dried, fine 
or coarse in bags, ton lots, 214 cents. The E&MJ Metal and Mineral 
Markets quoted per pound, f. o. b. New York or Chicago, in barrels, 
powdered, 3 to 5 cents; lump, 6 to 8 cents. 

. The use of pumice and pumicite in industrial and concrete products 
in California was described in the trade press“ New pumice block 
plants are reported in New Mexico and Colorado." Washington 
State Institute of Technology is currently engaged in a research 
program on pumice concrete, concentrating on the causes and control 
of shrinkage in walls constructed with pumice concrete blocks: The 
Oregon State Department of Geology and Mineral Industries has 


Lenhart. Walter B., Color Glamorizes Concrete Units: Rock Products, vol. 53, No. 12, 
December 1950, pp. 181-183, 190—191. 
y Rock Products, Pumice Block Plant: Vol. 53, No. 11, November 1950, p. 121. 
Rock Products, Pumice Research: Vol. 53, No. 10, October 1950, p. 172. 
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Miscelloneous including 
ocoustic plaster 
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FIGURB 1.— Trends, by uses, of pumice ang sramit sold or used in the United States, 


new uses for finely ground pumice, volcanic ash, and perlite.? New 
types of construction embodying the use of units manufactured with 
umice are available.“ Improved methods of processing pumice 
Dees been described. The use of wall sections made with pumice 
has been mentioned.“ An important deposit of pumice in California 
was noted." Several problems in connection with the use of pumice 
and lightweight aggregate were discussed.“ The pumice deposits 
of Arizona and their utilization were reviewed recently.“ Research 
work in the use of pumice masonry is under way at the Washington 
State College.“ New Mexico pumice was to be used in building an 
800-home housing project at Biggs Air Force Base, El Paso, Tex. 


Garnet.—Garnet production in 1950 was 9,304 short tons valued at 
$793,558, the largest on record. The trend in output (rales) of garnet 
since 1920 is shown in figure 2. Producers reporting sales in 1950 
were: Idaho Garnet Abrasive Co., Fernwood, Idaho: illsboro Min- 
ing Co., Inc., Willsboro, N. Y.; and the Barton Mines Corp., North 
Creek, N. Y. The plant at Barton Mines has been enlarged recently, 
and the sale of fine sizes of garnet to the optical industry has increased. 
The production and marketing of garnet abrasives from Emerald 
Creek, Benewah County, Idaho, were the subject of a recent article,” 


12 Pit and Quarry, vol. 43, No. 5, November 1950, p. 64. 

14 Nordberg, Bror, Prestressed Floor and Roof Slabs of Concrete Masonry Units: Rock 
Products, vol. 53, No. 1, January 1950, Dp: 197-201. 

15 Lenhart, Walter B., Improved Crushing and Grading of Pumice: Rock Products, vol. 
53, No. 9, September 1950, pp. 82-85. 

18 Pit and Quarry, vol. 43, No. 4, October 1950, p. 138. 

1? Pit and Quarry, vol. 42, No. 7, January 1950, p. 97. 

18 Pit and Quarry, vol. 42, No. 9, March 1950. p. 174. 

1? Rock Products, Concrete Masonry Booms in Phoenix: Vol. 53, No. 1, January 1950, 
pp. 204-207, 224-225. 

* Rock Products, vol. 53. No. 5, May 1950, p. 145. 

7! Engineering and Mining Journal, vol. 151, No. 6, June 1950, p. 123. 

33 Crandall, J. S., Trans. Am. Inst. Min. and Met. Eng., Vol. 187, May 1950, pp. 575-576. 
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TABLE 14.—Abrasive garnet sold or used by producers in the United States, 
1945-50 


Year Short tons Value | Year Short tons Value 
LEE 6, 306 $375, 198 1048 ..-oooooooocooo..-- 8, 039 $587, 747 
// A Sees 7, 743 570, 186 || 1949 6, 578 505, 231 
CA 8, 72 614, 071 || 1950...................... 9, 304 793, 


Ás quoted in the E&MJ Metal and Mineral Markets during 1950, 
the price of New York Adirondack garnet concentrates in grain form 
was $93 a ton, an advance of $8 a ton over preceding years. 
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Frereg 2.—Marketed production of abrasive garnet and domestic emery in the United 
States, 1920-50. 


NATURAL ALUMINA ABRASIVES 


Corundum.—The Union of South Africa continued to be the world’s 
largest producer of corundum. The output in that country was 3,201 
metric tons in 1950, its largest since 1945. 

The United States has produced no corundum in recent years. 
Imports into the United States in 1950 were 3,543 short tons compared 
with 2,013 and 3,612 tons in 1949 and 1948, respectively. The Ameri- 
can Abrasive Co. continued to be the only importer. 

Articles were published in 1950 on the use of corundum by the 
abrasive industry in India,” the occurrence of a corundum deposit 
of possible commercial importance in Nyasaland,” and the corundum 
situation in South Africa. Other articles described the corundum 
deposits in Montana * and Georgia.” The Bureau of Standards has 
recently developed a practical means of determining the abrasive 
value of corundum samples.” 


[] 
2 ulning e vol. 187. No. 1. January 1950, pp. 68-69. 
ucts, Montana Corundum Deposit: Vol. 53, No. 2. February 1950, p. 124. 
n Georgia Mineral Society, News Letter, vol. 3, No. 2, arch ADR 1950, p. 48. 
a American Ceramic Society Bull., vol. 29. No. 4, April 1950, p. 166. 
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Prices of imported corundum are not quoted in the domestic press. 
Average value of corundum ore imported in 1950, as shown in the 
import statistics, was $54.88. 

uotations on natural corundum grain in 1950, as given in the 
E&MJ Metal and Mineral Markets, were as follows: Per pound, 
sizes 8 to 60, inclusive, 814 cents; 70-275, inclusive, 914 cents; 500, 28 
cents; 850, 43 cents; 1,000, 45 cents; 1,200-1,600, 65 cents; and 2,600, 
70 cents. 


TABLE 15.—World production of corundum, 1943-50, by countries, in metric tons 
[Compiled by]Helen L. Hunt] 


Country! 1943 1944 1945 1946 1947 
Afpgontini A A A 30 70 (2) (?) 
Australia (New South Wales)........]........|....-... // A lene cee EE 
Belgian Leute, ee reas lada OOP E A 8 
Brazil EE O 3100 (3) (3) (i) 
ATEO EEN 157 | 1,195 Es A A HE 
French Equatorial Africa. 12 142 46 3 
rr ³»¹¹i¹ ⁰ nue 110 349 409 97 182 
Madagascar 14 70 50 21 1 
Moꝛambi qu 834 | 1,108 | Ey A OA 
Nyasaland WEE 180 305 328 O EE 
Southern Hhodesla 6. 1 K 13 
Swaziland 11 AA ⁰¹ AAA A MARES 
Taneanyika......................-.. // 8 
Union of South Africa 4,270 | 3,631 | 4,379 | 1,854 | 2,313 
United States (sales) C) )))! SA A 8 


A EA | 2—2—Eg¼C 2 


Total (estimate) 1. 5,625 | 5,700 6, 900 | 3,250 | 2, 700 


In addition to countries listed, corundum probably is produced In U. S. S. R., but data on production 
are not available; estimate is included in the total. 

? Data not available; estimate by author of the chapter included in total. 

3 Reported as corundum and emery (believed to be largely emery). 

Im ports into the United States. 

Estimate. 

€ Recovered from tailing dumps. 
" ! Bon of Mines not at liberty to publish figure, buttotalincludes United States productionasmeasured 

y sules. 


Emery.—Production of emery for sale in 1950 increased to 5,949 
short tons valued at $75,308, or 21 percent more in quantity and 24 

ercent more in value than in 1949, The producers of emery in the 
United States in 1950, as in recent years, were Joe DeLuca and 
DiRubbo & Ellis, both of Peekskill, N. Y. Because of its marked resist- 
ance to wear, a large part of the domestic output is used as a nonskid 
agent in concrete floors and steps. The balance is consumed for 
abrasive purposes, such as the manufacture of emery cloth, grindin 
wheels, and similar products. The sales since 1920 are presented 
graphically in figure 2. The use of natural emery versus manufac- 
tured abrasives was discussed in a trade journal.” 

As quoted in E&MJ Metal and Mineral Markets, the price in 1950 
of domestic crude ore, first grade, was $12 a ton f. o. b. New York. 
Grain emery in 1950 (f. o. b. Pennsylvania, in 350-pound kegs) was 
10 cents a pound for Turkish and Naxos grain and 614 cents a pound 
for American grain. 


* Perrett, J. S., Natural Emery versus Manufactured Abrasives; Electroplating, vol. 3, No. 
11, July 1950, pp. 408-409. 
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TABLE 16.—Emery sold or used by producers in the United States, 1945-50 


Year Short tons Value Year Short tons Value 
DIL eee EAE EE 7, 856 $75, 97719488 5, 405 $69, 408 
Ea oe oss ce E 6, 188 62, 099 || 1919.........-..--...--.-- 4, 909 60, 917 
dee 5, 798 II AA ade ese Eres 5, 949 75, 308 


INDUSTRIAL DIAMONDS 


The world production of industrial diamonds in 1950 was approxi- 
mately 12,590,000 carats, an increase of 15 percent over 1949. Of 
this amount some 9,900,000 carats was mined in the Belgian Congo. 
None were produced in the United States. 

The total imports into the United States of all classifications of 
industrial diamonds in 1950 were 10,967,005 carats, valued at 
$35,445,506, an increase of 72 percent by weight and 100 percent in 
value over the 1949 figures. (See fig. 3.) 

The United States Government continued to purchase industrial 
diamonds of all classes for the National Stockpile. 

The cost of industrial diamonds increased materially during 1950. 
This was discussed in trade journals. 

The largest consumers of industrial diamonds in the United States 
continued to be the manufacturers of diamond grinding wheels, 
Expanding use of cemented-carbide cutting tools increased the de- 
mand for these wheels, and their successful application for glass grind- 
ing and concrete cutting have further extended their use in industry. 
Manufacturers have improved and expanded their production, and 
diamond grinding wheels are now available in vitrified, metal, and 
resin bonds. These wheels are now considered indispensable for many 
purposes, and cost cutting through their use has been described.“ 

Increased demand for wires of fine diameter during 1950 stimulated 
the production of diamond wire-drawing dies in this country. 

Improved diamond-bit heads for oil-field drilling, as well as im- 
provee drilling techniques, have led to lower costs per foot drilled and 

ave brought about an increase in use of diamond bits in that branch 
of industry.* 

Diamond dressing and truing tools continue to represent the main 
use for whole, sound industrial stones. New methods have been de- 
veloped for automatically controlling the area of contact between 
diamond and grinding wheel. Indexing devices by which a new dia- 
mond face is presented to the wheel after each dressing has permitted 
maintenance of correct angles and edges on the diamond. The results 
have been longer diamond life and an improved surface of the grind- 
ing wheel that has been dressed. "The use of diamonds in dressing and 
truing grinding wheels has been explained.? "There have been wider 


* National Jeweler, vol. 45, No. 1, January 1950, p. 84; Mining Jour., vol. 234, No. 5975, 
Feb. 24. 1950, p. 189. 

D Larson, E. T., Some Cost-Cutting Pointers on Grinding Carbide Tools: Grits and 
Grinds, vol. 41, June 1950, p» 1-5 ; Victory, F. C., Accurate Grinding of Carbide Dies: Ind. 
Diamond Rev., vol. 10, No. 115, June 1959. P; 187. 

Smit. J. k, Review of the Industrial Diamond Market: Mining Jour., vol. 234, No. 
5975, Feb. 24, 1950, p. 192. 
190 es Dressing and Truing Grinding Wheels: Machinist, vol. 94, No. 25, June 24, 

. 
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applications for diamond tools, the scope of which is increasing in 
harmony with the general improvement in grinding practices. The 
methods of setting Ee tools have been summarized.** 

The use of diamond powder, due to improvements in the technique 
of manufacture, expanded during the year. Modern production calls 
for high and rapid finish of many mechanical products, which is now 
made practical with closely graded diamond powder. The United 
States Bureau of Standards has set up Commercial Standards C. S. 
123-49 governing diamond powders. 

Diamond compounds have found an expanded market in the finish- 
ing of plastic molds, die-casting dies, production lapping, and in the 
manufacture of gages and precision parts. 

Diamond dental tools are becoming more popular. 
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FIGURE 3.—United States imports and 12 price per carat of industrial diamonds, 
23-590. 


Several improvements in the mining and recovery of diamonds 
were introduced during the past year. The “sink-or-float” method 
of concentration at the Premier mine in the Transvaal has proved 
successful, and its application is being extended to other diamond- 
producing areas.“ Experiments with the use of electrostatic separa- 
tors for the recovery of small industrial diamonds have maar that 
material previously lost by existing methods can be saved.“ 

The Beceka mine in the Belgian Congo has expanded its production 
by recent extensive mechanization. eophysical examination of 
the property indicates the occurrence of a mass of diamantiferous 
kimberlite that suggests the outcropping of a kimberlite pipe.“ 

Economic Cooperation Administration assistance to diamond pro- 
ducers in French Equatorial Africa has enabled two companies to 
mechanize their operations, thus increasing their production of in- 
dustrial diamonds.* 


* Stauss, H. L., Jr., Metallurgical Materials and Problems of Setting Industrial Dia- 
monds: Ind. Diamond Rev., vol. 10, No. 115, June 1950. pp. 184-185. 

25 Mining Magazine, London, Diamond Recovery by Sink-Float: Vol. 83, No. 8, September 
1950, pp. 184-186. 

* Linari-Lindholm, A. A., Recovery of Diamonds by Electrostatic Separation: Mining 
Jour., vol. 235, No. 6013, Nov. 17, 1950, pp. 476-477. 

D Mining Journal, vol. 234, No. 5977, Mar. 10, 1950, pp. 236-237. 
1550 World, vol. 12, No. 8. July 1950, p. 45; Nat. Jeweler, vol. 45, No. 9, September 

, P. 94. 
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TABLE 17.—Industrial diamonds (including diamond dust and manufactured 
bort) imported into the United States, 1949-50, by countries 


[U. S. Department of Commerce] 


Bort, manufac- | Bort (glaziers' and en- | Carbonado and 


tured 5 gravers’ diamonds, Dust 
Country unset, and miners’) 
Carats | Value Carats Value 
1949 
Anrol EE ME EE 125 $788 
ü NA e uda ds 4, 403 13, 932 
Belgian Congo... ll 2, 345, 086 | 4,175, 171 
Belgium-Luxembourg. ......|........|........ 8, 250 10, 238 
Brad. EE, y A: 23, 002 235, 743 
British Guiana 423 Y A A EE EE 
British West Africa, n. e. 3. 19, 284 115. 905 
CAM a Saeco Re EE 11, 670 60, 404 
FCC 7E ³ðÄſ E E 8 
French Equatorial Africa 50 1,115 
French Morocco 540 7, 636 
Gold Coast. O U 2 5, 694 31, 848 
Indonesia. 1. 887 23, 824 
Lr EE, EN MS 356 1, 221 
Netherlands 311 | 25, 798 12, 219 i „ 
Netherlands Antilles 701 
Switzerland. O A eee 74 14, 270 
Union of South Africa 3,537,050 | 11,617, 569 
United kgdom. nl 301, 218 940, 475 
Venezuela.. 1. 557 23, 735 
Total ocn da 1,060 | 79, 950 | 1 6, 273, 892 |117, 334, 843 5, 204 | 57, 445 ¡101,300 | 250, 310 
1950 a 
Belgian Congo ....-..]- ---..-. 5, 626, 622 | 10, 345, 266 |........|........ 8,700 | 16,723 
Releium-Luxembourg....... 110 | 3,600 74, 033 353, 41d -| A, 155 11, 700 
135: SE, MT A " 80, 991 549,528 | 3,174 | 50, 506 
¡IST MET O A ee 803 dë BIS A A A A 
British Mala ya 18, 140 7 VT PE 
British West Africa..........|........].......- 22, 901 122,650 »» ˖ ⁰ W E 3, 466 9, 607 
P ³iu5dB... EA AAA 46, 346 JJ ³·• A ee 
Lech ˙ AA NN RE 1,755 | 99, 149 160 NA EE 19, 309 14, 235 
4 150 Equatorial Africa E ⁵² ]] è⁵—-ͥA 5. 8 
3322 ͤ 8 753 // A PP BE 
Se E 28-]^ 4:210 AAA EA GE AE 
ll A A A AAN 1, 600 4,910 A RA 5, 325 4, 424 
Netherlands ...............- 720 | 69, 223 21, 769 164. // A 44, 278 
Switzerland 12 2, 377 // o/ EE, Ge 
Union of South Africa 4, 449, 061 | 21,658,361 |........]........ 19,685 | 70, 959 
United Kingdom. -- 69 1, 731 485, 327 1, 550, 037 [aos E 19, 075 35, 920 
Nee. A erae dd 1, 502 14, // A A 
Total EE 2, 694 175, 556 | 10, 832, 422 | 35, 011, 598 3, 174 | 50, 506 |128, 715 | 207, 846 
' Revised figure. 


TABLE 18.— Industrial diamonds (excluding diamond dust and manufactured 
bort) imported for consumption in the United States, 1945-50 


[U. 8. Department of Commerce] 


Value Value 
Year Carats Year Carats 
Total Average Total Average 
1945. 10, 733, 411 812, 823, 962 $1.19 || 1948............ 10, 421, 207 832, 581, 385 $3. 18 
1046.4, 652, 639 |114, 406, 137 13.10 || 1949999. 16, 279, 096 |! 17, 302, 288 2.77 
M 3, 999, 119 13, 312, 668 3.33 || 1950............ 10, 835, 596 | 35, 062, 104 3. 24 
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Increased production of industrial diamonds from the Union of 
South Africa is indicated by the reopening of the Premier Mine in the 
SE and the New Jagersfontein mine in the Orange Free 
State.“ 

A possible application of atomic energy for increasing the hardness 
of diamonds has been described.* 

No production of diamonds was reported from Arkansas during 


1950. 
ARTIFICIAL ABRASIVES 


The combined tonnage of aluminum oxide and silicon carbide 
manufactured in the United States and Canada in 1950 increased 6 
percent, and its value increased 32 percent over the 1949 production. 
Aluminum oxide showed a 12-percent increase in tonnage and 41- 
percent in value. The figure for aluminum oxide for 1950 includes 
20,188 short tons of “white high-purity” material valued at $2,607,590, 
compared with 10,858 short tons valued at $1,178,290 in 1949, an 
increase of 86 percent in quantity and 121 percent in value. The 
tonnage of aluminum oxide used for refractories in 1950 was 2 per- 
cent compared with 3 percent in 1949. Production of silicon carbide 
showed a slight loss for 1950, being 4 percent less than 1949, but its 
value increased 21 percent. The percentage of the silicon carbide 
used for refractories was 24 in 1950, the same as in 1949. 


TABLE 19.—Crude artificial abrasives produced in the United States and Canada, 


1946-50 
Silicon carbide ! Aluminum oxide? | Metallic abrasives? Total 
(abrasive grade) 
Year 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
1916......... 63. 849 | $5, 457, 903 132, 084 | $8, 367, 158 | 111, 512 | $6, 387,819 | 307,445 | $20, 212, 880 
191744 63. 724 5. 633, 811 160, 022 10, 158, 432 154, 191 12. 449, 855 377,937 28, 242, 098 
19438 63, 033 5, 874, 731 151, 972 , 10, 279, 583 147, 218 ¡ 15, 174, 773 365, 223 31, 329, 087 
19199. 67,539 | 6,055, 763 125,806 | 8, 500, 074 104,778 | 9,312, 368 298, 123 23, 868, 205 
19800 8 65,004 | 7, 303, 671 140, 352 | 11, 958, 035 | 144, 333 | 11, 699, 764 349, 689 | 30, 961, 470 


! Bureau of Mines not at liberty to publish data for United States separately. Figures include a small 
quantity used for refractories and other nonabrasive purposes. 
à Shipments from United States plants only. 


The output of metallic abrasives in the United States alone in 1950 
increased 38 percent in quantity and 26 percent in value over 1949, 
Stocks of aluminum oxide decreased 56 percent, silicon carbide 60 
percent, and metallic abrasives 28 percent from the 1949 figures. The 
ratio of production to annual plant capacity of silicon carbide in 1950 
was 77 percent, 6 percent less than in 1919. However, the ratio for 
aluminum oxide was 59 percent, an increase of 6 percent; and for me- 
tallic abrasives 69 percent, an-increase of 23 percent. 


3? Mining World, vol. 12, No. 4, April 1950, pp. 47-49. 

© Mining Mag., London, vol. 82, No. 1, January 1950, p. 36. 

*i Chemical Age, Increasing the Hardness of Diamonds: Vol. 62, No. 1596, Feb. 11, 1950, 
p. 232. 
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TABLE 20.—Stocks of crude artificial abrasives and capacity of manufacturing 
plants, as reported by producers in the United States and Canada, 1946-50, in 
short tons 


Metallic abrasives ! 


Aluminum oxide 


Silicon carbide 


Year 
Average Average Average 
Dec. 31 annual 8 annual 8 annual 

capacity : capacity $ capacity 
DU E aaaea aic 5, 339 71, 679 27,072 232, 889 6, 524 211, 407 
E 3, 524 72, 350 32, 977 233, 500 9, 987 , 479 
E IA IA 5, 387 73, 250 34, 177 233, 500 9, 907 240, 129 
RE 21, 964 81, 121 49, 505 237, 072 10, 144 231, 650 
E EE 84, 398 22, 025 238, 500 7 209, 850 


! Figures pertain to United States plants only. 


The production of aluminum oxide in the United States and Canada 
is largely concentrated in the Niagara Falls area. The remainder is 
at Anniston, Ala., and Arvida, Quebec. The larger part of the silicon 
carbide production is also in the Niagara region, with plants at Van- 
couver, Wash., and Cap-de-la-Madeleine and Shawinigan Falls, 
Quebec, manufacturing the remainder. 

Statistics regarding metallic abrasives include those for steel shot 
and grit but not for steel wool, and pertain to shipments from United 
States plants only. During 1950, production was reported by 14 
companies, totaling 16 plants. The States reporting the largest pro- 
duction were Michigan, Ohio, and Pennsylvania. Smaller quantities 
were produced in Illinois, New Hampshire, and New York. 

The Carborundum Co. has begun operations at its new plant at 
Vancouver, Wash. The crude silicon carbide abrasive produced will be 
shipped to the eastern plants of the company for conversion into 
abrasive or refractory products. The Grinding Wheel Institut 
Greendale, Mass., publishes information on grinding wheels an 
bonded abrasives.*? 

The properties and applications of silicon carbides were reviewed 
in a trade journal.“ Other articles published in 1950 discussed 
methods of manufacturing alumina for abrasive purposes,“ abrasive 
costs and ways of reducing them,“ toolroom grinding problems,“ and 
the use of abrasives for sur face-finishing stainless steel.“ Still other 
articles outlined the history, manufacture, and industrial applications 
of coated abrasives ** and summarized the physical, mechanical, and 
chemical properties of abrasives.°° The use of glycerin in connec- 
tion with diamond powder and other abrasives was recommended to 
make the final product more adaptable for certain functions.™ 


4 Ceramic Age, vol. 55, No. 1, January 1959. P. 15. 

8 Lindsay, H. B., How One Industry Keeps Users Up to Date: Standardizatton, vol. 21, 
No. 8, August 1950, pp. 204-205. 

“Chemical and Engineering News, vol. 28, No. 23, June 5, 1950, p. 1954. 

Journal. American Ceranric Society, vol. 33, No. 6, June 1950, p. 132. 

* Work. B. H., Trans. Am. Foundryman's Soc.: Preprint, 1950 (50-61), 7 pr, 
SE 1 S D., Toolroom Grinding Problems: Grits and Grinds, vol. 41, No. 3. 

arch 1950, pp. 1-8. 

RN L. F., Iron Age, vol. 165, Nos. 10 and 11, Mar. 9 and 16, 1950, pp. 73-77. 


" Brown, A. E., Coated Abrasives: Electroplating, vol. 8, No. 16, December 1950, pp. 
5 Grodzinskt, P., Abrasives: Jour. Am. Ceram. Soc., vol 33, No. 11, November 1950, 


. 215. 
£ Ceramic Industry, vol. 54, No. 6, June 1950, p. 119. 
232294—53— —8 


£ 
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The Attorney General's Office announced a consent judgment 
against four abrasives manufacturers (Minnesota Mining & Manufac- 
turing Co., St. Paul, Minn.; Behr-Manning Corp., Troy, N. Y.; The 
Carborundum Co., Niagara Falls, N. Y.; Armour € Co., Chicago, 
Ill.) whereby to create opportunities for the entrance of new compet- 
itors in the coated abrasive industry more than 200 existing patents are 
made subject to compulsory licensing. The companies are required 
to furnish, to any applicant, written manuals describing the methods, 
processes, materials, and equipment used by the companies in their 
commercial production under the licensed patents.*? 


MISCELLANEOUS MINERAL-ABRASIVE MATERIALS 


In addition to the natural and manufactured abrasive substances 
for which data are included herein, many other mineral materials are 
used for abrasive purposes. À number of oxides, including tin oxides, 
magnesia, iron oxides (rouge and crocus), cerium oxide, chromium 
oxide, and manganese oxide, are employed as polishing agents. Zircon 
silicate and calcined kaolin are suggested for polishing optical glass. 
Certain carbides, such as boron carbide and cemented carbides, which 
include tantalum carbide, titanium carbide, and tungsten carbide, have 
been used for their abrasive properties, especially when required for 
their extreme hardness or durability. Other substances with abra- 
sive applications include finely oe and calcined clays, lime, talc, 
ground feldspar, river silt, slate flour, and whiting. 

The methods of preparation and the physical properties of cerium 
were described in a technical publication. 


FOREIGN TRADE“ 


Imports.—The total value of imports for consumption of both natu- 
ral and artificial abrasives during 1950 increased 78 percent over the 
1949 fi . With a few minor exceptions, every abrasive product 
listed showed a marked increase. Imports of industrial diamonds in- 
creased 72 percent in weight and 100 percent in value, and crude alu- 
num oxide abrasives increased 30 percent in weight and 44 percent 
in value. 

Exports.—The value of exports of natural and artificial abrasives in 
1950 declined 7 percent compared with 1949. Diamond grinding 
wheels, however, showed an increase in value of 56 percent over 1949. 


83 Chemical and En neering News, vol. 82, No. 48, Nov. 27. 1950, p. 4178. 
8 Eastman, E. D., Brewer, L., Bromley. L. A., Gilles, P. W., Lofgren, N. L., Preparation 
1950 ES 22 Refractory Cerium Sulfides: Jour. Am. Chem. Soc., vol. 72, No. 5, May 
pp. —2250. 
& Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau 
of Mines, from records of the U. 8. Department of Commerce. 
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TABLE 21.—Abrasive materials (natural and artificial) imported for consumption 
in the United States, 1948-50, by kinds 


[U. S. Department of Commerce] 
1949 1950 


Quantity | Value | Quantity; Value | Quantity | Value 


— —— ——U— — | ee E . —— | 


Kind 


Burrstones: Bound up into millstones 


short tons.. 1 10 $897 8 $514 
Grindstones, finished or unfinished 
short tons.. 307 143 7, 998 297 13, 586 
Hones, oilstones, and whetstones 
short tons. . 42 16 23, 366 19 26, 398 
Corundum (including emery): 
Corundum ore Om... 3, 612 2,013| 180,328 8,543| 194, 427 
Emery ore... Petree ai ed E, do.... 1, 102 1, 512 20, 294 1,726| 21,500 
Grains, ground, pulverized, or re- 
Ee unds. 125, 041 5, 143 594 21, 097 1, 442 
Paper and cloth coated wit emery 
orcorundum.............. 1, 368 718 88, 044 18, 552| 193, 305 
Wheels, files, and other anular 
tures of emery or garnet . pounds.. 4, 963 15, 217 17, 101 15, 542 12, 657 
Wheels of corundum or silicon car- 

A pounds.. 3, 387 63 117 2, 755 1, 863 
Garnet in grains, ground, ete - P dos 2101] Bic 6,181 159 
PLUME or rottenstone..... short tons Ee (1) 808 (1) 68 

n or unmanufactured .. ..do.... 8, 475 8, 843 79, 804 19, 268| 125, 726 
Wholly or partly manufactured 
short tons 780 756 19, 121 982 18, 356 
Manofactures, not separately pro- 
Wided A GE ⁵ y eee 694 ........... 953 
Dames 
Bort, manufactured... ...... carats.. 613 1, 060 79, 950 2, 604 175,556 
Bort (glaziers’ and engravers’ dia- 
unset, and miners") carats „ 10, E an ona 
Carbonado and ballas........ do... , 836 5, 204 7, 445 174 50, 506 
A E GEHT ELE do.... 101, 300 2) 310 128 715, 207, 846 
Flint, flints, and flintstones, unground 
short tons.. 7, 554 165, 290 34, 802 187,113 
Grit, shot, and sand, of iron and steel 
pounds.. 51, 787 785, 308 33, 771, 2,707,274| 281, 067 
Artificial abrasives: 


Crude, not separately provided for: 
Carbides ofsilicon (carborundum, 
erystalon, carbolon, and elec- 
trolon) . ............... pounds. 101, 149, 211| 3, 823, 239 78, 560, 074| 3, 126, 125| 79, 862, 853| 3, 377, 890 
Aluminous abrasives, alundum, 

alotite, exolon, and lionite 
pounds. .|247, put 7, Eis 3481179, 502, 573 4, 849, 980/234, 208, 185; 7, 003, 527 


Ot. A do.... 883, 297 27, 884| 2, 225, 600 73, 008 
Manufactures: 
Grains, ground, pulverized, re- 
fined, ,or manufactured. pounds. 207, 410 139, 090 15, 241 761, 849 80, 791 


, üles, and other manufac- 
tures, not "separately provided 
I pounds. : 4, 065 3, 389 28, 372 11, 354 


—— — —ñä6 — B A cl md 


"Total. ll 145, 165, 060 126, 389, 3044 47,071, 270 
! Less than 0.5 ton. 1 Revised figure. 


TABLE 22.—Abrasive materials (natural and artificial) exported from the United 
States, 1946-50 


[U. 8. Department of Commerce] 


Othor natu- 

Grindstones and Diamond grinding | ral, artificial, 
pulpstones Diamond dust wheels and metallic Total 
abrasives, value 


E ele Cand prod. 
Pounds Value Carats Value | Pounds Value j|ucts!(value) 
6,135, 719 | $285, 799 | 116,650 | $146, 490 4,398 | $95,205 | $13, 908, 147 | $14, 435, 641 
4,591,080 | 217,747 | 122,925 | 324, 572 13, 217 | 212,074 20, 199,815 | 20, 954, 208 
2, 887, 995 | 131, 725 52, 600 80, 352 11,562 | 270, 929 14, 784, 664 | 15, 267, 670 
1, 407, 680 82, 090 53, 637 133, 917 10,285 | 321, 936 16, 909, 456 | 17, 447, 399 
1, 027, 509 | 55,283 58,563 | 126,089 12,807 | 502, 523 15, 504, 887 | 16, 188, 782 


! Exclusive of steel wool. 


Aluminum 
By Delwin D. Blue 


A 
GENERAL SUMMARY 


EMAND for aluminum rose steadily during 1950, not only in the 
D United States but throughout the industrialized countries of the 
world. The chief cause of this larger demand was increased 
military requirements arising from accelerated rearmament programs. 
Other contributing factors were the wider application of aluminum 
in both civilian and military goods as a result of improvements in 
alloying and fabrication technology and the substitution of aluminum 
for other nonferrous metals whose possibilities of expanded produc- 
tion were more limited. During the latter part of the year it became 
evident that supplies of aluminum were inadequate to meet miltiary 
and civilian requirements. 

Domestic production of primary metal for 1950 was the largest 
since the peak war years 1943—44 ; imports increased, exports decreased, 
and secondary recovery was maintained at a high level. Although the 
total supply of aluminum was greater than in any previous year but 
1943, it became necessary for the primary producers to inaugurate 
a system of voluntary allocations during the last half of the year. On 
November 13 the National Production Authority of the United States 
Department of Commerce issued NPA Order M7, which established 
quotas for consumption of aluminum in nonmilitary uses. 


TABLE 1.—Salient statistics of the aluminum industry, 1945-50 


1945 1946 1947 1948 1949 1950 
Primary production 
short tons.. 495, 060 409, 630 571, 750 623, 456 603, 462 718, 622 
KEE $140, 864, 000/$115, 812, 000/$161, 626, 000|$180, 755, 0008190, 303, 000/$235, 977, 000 
Quoted price per pound 
cents. 15.0 15.0 15.0 15.7 17.0 17.7 
Becondary production : 
short tons.. 208, 387 278, 073 344, 837 288, 777 180, 782 243, 666 
Imports. $99, 370, 633] $12, 463, 960| $6, 603, 722| $42, 203, 519| $36, 815, 965] $68, 565, 400 
Fl A8 $9, 906, 041} $20, 284, 053} $52, 231, 972| $43, 219, 940| $32, 924, 653| $22, 153, 000 
World production 
short tons.. 958, 000 870,000} 1, 189, 000 1,398,000} 1, 442, 000 1,631,000 


The increased production required was variously estimated at 
500,000 to 1,000,000 tons per year. The initial expansion program 
formulated by the Government in 1950 called for construction of 
446,000 tons per year of new capacity. The goal of this program was 
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an aluminum supply sufficient to meet all military requirements plus 
civilian requirements. Under authority of the Defense Produc- 
tion Act of 1950 (Public Law 774) negotiations were under way at 
the end of the year between the Government and five private com- 
panies for construction of new plants. Full production from the 
new facilities was expected to be attained by the latter part of 1952. 


PRODUCTION 


The total output of aluminum in the United States for 1950 was 
about 1,000,000 tons, of which 75 percent was primary metal produced 
from bauxite ores, 17 percent secondary from plant scrap, and 8 per- 
cent secondary from old scrap. United States primary production 
accounted for 44 percent of the estimated world total. 

Primary.—Domestic production of primary aluminum was 718,622 
short tons during 1950, 19 percent more than in 1949. Except for the 
usual seasonal variation, monthly production increased throughout 
1950. Output for the first quarter was 161,200 tons compared to 
191,000 tons for the fourth quarter. The average monthly production 
rate was 59,885 tons, the highest attained by the industry since August 
1944, 

These primary production data represent output from the reduction 
cell. They include a small quantity of alloying constituents that are 
sometimes introduced into the cell feed id recovered with the 
aluminum. 
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Ficuas 1.— Trends in world and domestic primary production and domestic secondary 
recovery of aluminum, 1915—50. 
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All of the primary aluminum in 1950 was produced by 3 companies, 
operating 11 reduction plants; the Aluminum Co. of America pro- 
duced 49 percent, Reynolds Metals Co., 31 percent, and Kaiser Alu- 
minum and Chemical Corp., 20 percent of the total. 

A new reduction plant at Point Comfort, Tex., was put in operation 
in February by the Aluminum Co. of America. A strike closed this 
plant during the latter part of August and all of September; the rate 
of production attained in July had not been reached again by the end 
of the year. Two potlines at Reynolds’ Jones Mills reduction plant 
were reopened—the first in April and the second in September. ese 
facilities had been idle since 1944 except for a 4-month period in 1949 
when one line was in operation. Aluminum-reduction facilities at 
Massena, N. Y., and Badin, N. C., which had been idle in recent years 
because of high power cost, were reactivated by the Aluminum Co. of 
America at the close of 1950. These new and reactivated facilities 
accounted for approximately one-third of the total increase in pro- 
duction; the remainder was a result of maintaining high-level pro- 
duction at previously operating facilities. 

Operable reduction capacity of the aluminum industry at the year 
end was rated at approximately 750,000 tons annually, exclusive of the 
105,000 tons of capacity available at Badin, N. C., Massena, N Y., and 
Listerhill, Ala., which could be operated only by using high-cost 
power. This capacity was distributed as follows: The Aluminum Co. 
of America 50 percent, Reynolds Metal Co., 29 percent, and the 
Kaiser Aluminum & Chemical Corp., 21 percent. 

During the latter part of the year it became evident that a large 
expansion in production facilities was required to meet the increasing 
demand for aluminum. Requirements for civilian consumption 
increased steadily during the first half of the year, civilian demand 
being estimated at 1,000,000 tons of primary and secondary metal 
annually. The new facilities required to satisfy these demands, meet 
military requirements, and leave a surplus for stockpiling were 
variously estimated at 500,000 to 1,000,000 tons of production capacity 
pr year. Enactment of the Defense Production Act of 1950 (Public 

aw 774) in September enabled the Government to offer the following 
incentives to industry for expanding production: Accelerated amorti- 
zation for tax purposes, guaranteed loans, subsidies to offset excess 
cost of power, and a guaranteed market for metal produced from the 
new facilities. 

Negotiations, based on these incentives, were underway at the end 
of the year between the Government and five concerns for the con- 
struction of new aluminum-production facilities. These new facilities 
were to have an aggregate capacity of 446,000 tons of metal per year, 
full output to be reached during the latter part of 1953. Participatin 
companies were the three established producers—Alcoa, Reynolds, an 
Kaiser—and two new concerns, Harvey Machine Co. of Torrence, 
Calif., and the Apex Smelting Co. of Chicago, Ill. The new capacity 
was to be distributed as follows: 190,000 tons to Alcoa for a 35,000-ton 
expansion of the Point Comfort, Tex., plant and construction of an 
85,000-ton plant at Wenatchee, Wash.; 100,000 tons to Reynolds for a 
25,000-ton expansion at the Jones Mills, Ark., plant and a new 75,000- 
ton plant at Corpus Christi, Tex.; 100,000 tons to Kaiser for a new 
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lant to be constructed at Chalmette, La.; 72,000 tons to Harvey 
Machin e Co. for a new plant at Kalispell, Mont.; and 54,000 tons to 
Apex Smelting Co. for a new plant, the location of which was unde- 
termined. Under the ex anded program the capacity would be, 
Alcoa 45 percent, Reynolds 25 percent, Kaiser 20 percent and new 
producers, 10 percent. 

The main problem the industry faced in effecting this expansion 
was that of adequate low-cost power, about 1,000,000 kilowatts of 
which were required. The largest potential source immediately avail- 
able was the natural gas of the Texas Gulf region, which could either 
be used directly for operation of gas Diesel engines, as at Point Com- 
fort, or for generating steam for turbine-driven generators. Con- 
sideration was also given to generation of power y combustion of 
coal. The Harvey Co. planned to use hydroelectric power from the 
Hungry Horse Dam being built by the Bonneville Power Administra- 
tion ın western Montana. 

Bauxite for the expansion was available through development of 
Jamaica deposits by Reynolds and Kaiser and increased imports from 
Surinam. 

Alumina facilities for supplying the new reduction facilities were 
to be constructed by the producing companies. Alcoa had plans to 
increase the capacity of its Mobile, Ala., and East St. Louis, Ill., plants 
and to construct a new plant at Bauxite, Ark. Kaiser intended to 
produce its additional alumina requirements by expanding facilities 
at Baton Rouge, La. Reynolds planned expansion of their Hurricane 
Creek alumina plant and had under consideration construction of a 
new alumina plant on the Gulf coast, specially designed for treati 
Jamaica ores. Location of alumina facilities of new producers ha 
not been determined. 

Secondary.—Domestic recovery of aluminum from secondary sources 
was 243,666 tons in 1950, a 35-percent increase over 1949. A major 
factor contributing to the increased secondary supply was the high 
market price of secondary ingot; bid prices for SE ingot went 
from 17.2 cents per pound in January to 31.2 cents in December 1950. 

Secondary aluminum was recovered by the three primary producers, 
about 60 secondary smelters, and several thousand foundries and other 
manufacturers. Of the total, 69 percent was recovered from process- 
ing new (plant) scrap and 31 percent from old scrap. (Home scrap 
generated and reused in the same plant is not included.) The 
secondary product was marketed as aluminum ingot, aluminum alloys, 
and for use in deoxidizers, hardeners, chemicals, and other miscel- 
laneous products. 

Detailed information regarding secondary aluminum in 1950 is 
given in the Secondary Metals—Nonferrous chapter of this volume. 


SUPPLY 


The total supply of aluminum pig and ingot and ingot equivalent 
of scrap aluminum in the United States for 1950 was 1,198,847 tons, 
the largest in history except for the peak war year 1943. This sup- 
ply comprises primary production, secondary recovery from both 
old and new scrap, net imports of pig and ingot, and the ingot equiv- 


112 MINERALS YEARBOOK, 1950 


alent of net imports of scrap aluminum. Home scrap (scrap used in 
the plant of generation) and changes in stocks of producers, con- 
sumers, and tap National Stockpile are not included in this total. 
Metal recovered from new scrap, which result from fabrication opera- 
tions, does not represent additional aluminum production but does 
represent a new supply for the manufacturers of aluminum ingots and 
for use in hardeners, deoxidizers, chemicals, etc. When aluminum 
requirements are expressed in terms of the equivalent weight of alu- 
minum ingot, the usual method, secondary aluminum from new scrap 
must be included in the supply available for meeting these require- 
ments. 

The pattern of the sources of this aluminum supply has shown con- 
siderable variation from year to year over the past decade, as shown 
in figure 2. Before the war almost three-quarters of the supply was 
from primary production. In the 5 years since the war (1946—50) 
the average contribution of primary production has been 61 percent. 
Both imports and secondary production have increased in relative 
importance. 
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* Exports exceeded imports by 32,000 tons 


FIGURE 2.—Sources of United States aluminum, 1941-50; imported scrap converted to 
ingot equivalent. 
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CONSUMPTION 


Apparent consumption of primary aluminum in 1950 was 898,336 
short tons, as computed by adding primary production and net imports 
of ingots, slab, plate, sheet, bars, and other crude or semifabricated 
forms and adjusting for producers’ stock changes. This total includes 
aluminum that went to the National Stockpile. Data on stocks of 
primary aluminum at fabricators and other consumers are not avail- 
able, and no allowance has been made for stock changes other than 
at Dm production plants. 

Secondary aluminum for consumption was obtained from domestic 
recovery and from imported scrap. Imported scrap aluminum is 
largely in pig form for easier handling and shipping. Aluminum 
contained in imported “loose” scrap is also included in domestic 
secondary recovery, but since this type of material represents a small 
portion of the total imports, the net scrap imports must be considered 
as an additional supply. The recovery of aluminum from scrap is 
calculated at 90 percent. 


TABLE 2.—Apparent consumption of primary aluminum and ingot equivalent of 
secondary aluminum in the United States, 1945-50, in short tons 


Primary Secondary 


Year 
pare Domestic recovery 
used by paix consump From old | From new peni 
n 

producers tion ? scrap scrap 
TEE 468, 836 328, 216 696, 750 27,311 271,076 3, 029 
/// mu et east 435, 964 25, 913 575, 687 90, 535 187, 538 12, 468 
A A 570, 923 —46. 964 571, 789 163, 847 180, 990 13, 412 
CCC 625, 834 40, 041 684, 575 95. 648 191, 129 64, 165 
1g EE EEN 587, 532 48, 424 635, 956 44, 596 136, 166 35,751 
VA A 731, 087 167, 249 898, 336 76, 358 167, 308 60, 443 


Crude and semifabricated, exeluding serap. May Include some secondary. 

3 For 1945-48, apparent consumption modified by changes in stocks held by the Office of Metals Reserve. 

3 Inzot equivalent of net imports (wt. X 0.90). Imports are largely scrap pig. Some duplication of second- 
ary aluminam occars because of small amount of loose scrap imported which is included as secondary 
recovery rom old scrap. 


Shipments of aluminum products by intermediate producers, as re- 
ported by the Bureau of Census, totaled 1,071,150 short tons; 226,305 
tons were shipped as castings and 844,845 tons as wrought products. 
Aluminum consumed in various “dissipative” uses (such as deoxi- 
dizers, hardeners, and chemicals) and as a minor alloying agent in 
other base-metal alloys was not reported. Data on changes in con- 
sumers’ stocks were not available. 

During 1950 the demand for aluminum increased steadily; con- 
sumption was limited by the supply. In July a system of voluntary 
allocations was inaugurated by some of the primary producers. On 
October 27, 1950, the National Production Authority in the U. S. 
Department of Commerce issued N. P. A. Order M-5 which set rules 
for placing, accepting, and scheduling rated orders for aluminum. 

vovember 13, N.. A. Order M-7 was issued, prescribing the dis- 


Bureau of the Census, Facts for Industry: Series M24-1-120, Feb. 12, 1951. 
Bureau of the Census, Facts for Industry: Series M24E-120, Feb. 21, 1951. 
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tribution and uses of metal available after allowing for the require- 
ments of national defense and allocations to the stockpile. This order 
established quotas for consumption of aluminum based on the average 
rate of consumption during the base period, which was fixed as the 
first 6 months of 1950. Each consumer was restricted in his 1950 con- 
sumption to 100 percent of the base-period rate and for his consump- 
tion after December 31, 1950, to 65 percent of the base-period rate. 
Amended order M-7 was issued on December 1 and provided for a 
dual restriction of use to 80 percent in January, 75 percent in 
ebruary, and 65 percent in March 1951 and thereafter. Provisions 
were made for adjusting the base rate when a business operation was 
started during the base period or when the restriction could be shown 
to impose an undue hardship not suffered by others in the same trade. 


THOUSANDS OF SHORT TONS 


FIGURE 8.—Trends in imports, exports, and apparent consumption of aluminum, 1915-50. 
Imports and exports do not include scrap. 


USES 


Uses for aluminum in 1950 followed the general pattern noted in 
postwar years. Data are not available for all producers, but Alcoa 
shipments indicate that major changes in the consumption pattern as 
compared with 1949 were lower consumption for electrical power 
transmission and an increase for transportation facilities. Buildin 
materials and transportation facilities were the largest consumers o 
aluminum. Shipments made by Alcoa to various industries were 


distributed as follows: eg 
Bullding products geesde ss E ee 19 
Transportation (all forms) —————————— ee 18 


// sii dais 8 
Household appliances ----------------------------------------------—- 8 
Cooking CERN Ee 6 
Machinery (general and electrical) ::: 4 
Unclassified fobricegatorg nooo mo 23 
Other k ⁰ ß ĩð —— — 14 
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The major military uses of aluminum are military aircraft, air- 
borne equipment, and ship construction, but its use is being extended 
to such other equipment as bridges, radar towers, rockets and rocket- 
launching equipment, fire-control towers, portable shelters, fuel pipe, 
and other portable miscellaneous equipment used by ground troops. 
The new 35-inch-bore bazooka for antitank rockets requires 13 pounds 
of aluminum. 

Improvements in fabrication techniques resulted in wider appli- 
cations and lower costs for aluminum products. 

The development of the Marform process for producing stampings 
and deep-drawn parts has resulted in large savings in fabrication 
costs and is particularly applicable when a limited number of parts 
are produced. In this process, the female die is replaced by a rubber 
pressure pad which forces the sheet aluminum to follow the contours 
of a male die when 5 is app . The process makes possible 
forming the same shape from sheets of different thickness without 
changing the dies. Complex stampings can be manufactured by this 
process.? 

Stretch-wrap-forming fabrication techniques came into wider use 
during 1950. This method of forming metal has become a necessit 
in all shops where parts, sheet, and extrusions must be contoured. 
Stretch forming is done by equipment that grips the edges of sheet 
metal and stretches it over a die machined to the proper contours. 
When the pressure is released the pressed part retains the shape of 
the male die. No female die is required. Large sections, such as 
leading edges of aircraft wings and rudders, are formed by this 
process. 

Techniques used in welding, brazing, and soldering aluminum 
alloys were improved, and their EE was expanded. Inert- 
gas-shield arc and flame welding achieved wider commercial appli- 
cation. The continuous-wire-feed Heliarc process implements the 
Welding of heavy sections by using the V technique in common use 
in steel welding. The edges to be welded are “veed” out, and the 
cavity is filled with metal from the wire feed. During 1950 Alcoa 
developed new filler-wire alloys which provide high tensile strength 
and good ductility in the welds. 

The Koldweld process for joining thin metal sections was developed 
by General Electric, Ltd., in England and was being handled in this 
country by the Koldweld Corp. The process consists of effecting a 
weld between specially pre ared metal surfaces by applying high 
pressure and 1s applicable for welding aluminum to Sg and 
aluminum to other malleable metals. Welding is limited to relatively 
thin sections. Application of this process should result in better and 
cheaper closures for sheet-metal fabrications.? 

Improvements in brazing alloys and techniques have led to the 
development of new methods for making cast-aluminum assemblies. 
Experimental automobile i oer have been built of aluminum parts 
joined by this new method. In 1950 Alcoa developed a new aluminum 


Schulze. R. Burt, Deep and Tapered Stampings Without Wrinkles: Metal Prog., vol. 
573 No. 8, June 1950, pp. 769-772. 
Lizht Metals Age, Further Developments in the Koldweld Process: Vol. 8, Nos. 9 
and 10, October 1950, pp. 16-17. 
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soldering flux that has a greater soldering activity and allows higher 
soldering temperatures than previous fluxes. This flux is now used 
in fastening aluminum incandescent-lamp bases. 

Process developments in casting aluminum alloys have resulted in 
increased economies, larger and more complex castings, and smooth, 
dimensionally accurate castings. The plaster-mold casting process 
developed in 1948 permitted commercial production of intricate alu- 
minum castings for automobile torque converters,* and its usage has 
been expanded for production of various aircraft parts and other 
castings requiring close dimensional tolerances. An example of the 
large, complex die castings that can be made of aluminum is the 
experimental inner door frame developed and cast by the Doehler- 
Jarvis Corp. in collaboration with the Kaiser-Frazier Corp.“ This 
casting covers an over-all dimensional area of 1,200 square inches and 
weighs slightly over 12 pounds when trimmed. The die used in 
making the door weighed approximately 13 tons and the trimming 
die over 4 tons. Regarding die-casting usages in the future Doehler 
said, “We recognize only the limitations of the designer’s imagination. 
Applications in the manufacture of refrigerators, metal furniture, 
radio and television receivers, as well as many more automobile parts 
are well within our vision”.* 

Numerous processes and improvements for finishes on aluminum 
alloys were reported in 1950. Alcoa developed a new alloy for ap- 
plications that require a bright Aluminite finish with a minimum of 
structural streaks. 


STOCKS 


During 1950 inventories of primary producers and secondary smel- 
ters were reduced to a minimum. Stocks held by primary producers 
decreased from 29,101 tons at the close of 1949 to 16,636 at the end 
of 1950. Stocks at secondary smelters decreased from 16,478 short 
tons to 9,215. 

Aluminum held at primary and secondary smelters is not significant 
as a reserve source of metal, since it is equivalent to less than 2 weeks’ 
production and represents only a necessary operating inventory. 

Stockpile goals were increased, but deliveries to the stockpile were 
running behind schedule. To increase the supply of metal for stock- 
piling, idle facilities at Badin, N. C., and Massena, N. Y., were re- 
activated by a Government purchase contract, which provided sub- 
sidies to defray power costs above 5 mills per kilowatt-hour. This 
contract will provide 79,000 tons a year for stockpiling. 


PRICES 


The base price of primary aluminum ingot, 99 plus percent pure, 
was 19 cents per pound f. o. b. shipping point at the close of 1950. 
This was a 12-percent increase over the 17-cent price established 
October 11, 1948, and continued until May 1950. In May the price 


* Chase, Herbert, Plaster Molds for Intricate Aluminum Torque Converter Parts: Iron 


5 Patton, W. G. Diecasting Auto Inner Door Frames in Aluminum: Iron Age, vol. 164, 


pp. 18-17. 


ALUMINUM 117 


was raised to 1714 cents per pound. Effective September 25, Alcoa 
raised the price of primary ingot to 19 cents per pound. Reynolds 
and Kaiser followed with comparable increases on September 29 and 
October 3, respectively. 

During 1950 other metals increased by the following percentages: 
Finished steel, 5 percent; electrolytic copper, 33 percent; lead, 42 per- 
cent, and Prime Western zinc, 79 percent. The 12-percent rise in 
aluminum in 1950. was partly E for the lesser rise in alu- 
minum, compared with other metals, in the earlier postwar period. 
The 1950 average price of aluminum was only 16 percent higher than 
the average for 1941-45, compared with 65 percent for steel, 82 per- 
= for electrolytic copper, 71 percent for zinc, and 109 percent for 
lead. 


TABLE 3.—Prices of aluminum ingot and other major metals, 1941-50 ? 


Copper, Zinc, Prime 
Aluminum, Composite Lead, , 
Year primary ingot psa no finished steel | New York A eem 
(cents per (cents per (cents per (cents per (cents per 
pound) pound) pound) pound pound) 

LEE 16. 50 11.87 2.65 5.79 7.48 

Jö; ̃ A 15. 00 11. 87 2. 65 6. 48 8. 25 

ye s ⁵³Ä A 88 15. 00 11.87 2. 65 6. 50 8.2⁵ 

p IA 15. 00 11. 87 2. 65 6. 50 8. 25 

CAA oes eee 15. 00 11.87 2. 73 9. 50 8. 25 

e O 15. 00 13, 92 3.00 8.11 8.73 

7 A A 15. 00 21.15 3. 42 14. 67 10. 50 

J)) A Ee 15.74 22. 20 3. 91 18.04 13. 58 

Ve A A eg 17.00 19. 36 4.21 15. 36 12.15 
195): 

First quarter 17.00 18.37 4.38 11. 65 9. 83 

Second quarter 17.23 4.38 11. 39 12. 49 

Third quarter 17.55 22. 83 4. 38 13. 46 15. 70 

Fourth quarter 18. 99 24.37 4. 45 16. 68 17. 50 

Average................... 17. 69 21. 46 4.40 13. 30 13. 88 


! Source: Metal Statistics, 1951 (American Metal Market). 


The 19-cent-per-pound price applied only to domestic primary 
ingot. Since imported and secondary ingot comprises 40 percent of 
the total supply, it is necessary also to consider the prices of these 
materials, whose prices in 1950 varied widely from time to time both 
in actual amounts and in relation to the price of primary ingot. Can- 
ada supplied 88 percent of total imports in 1950, and Canadian export 
prices followed current United States prices. Prices at the point of 
shipment of ingot imported from 15 other countries rose from an aver- 
age of 11.3 cents per pound in February 1950 to 21.1 cents per pound 
in December. | 

The average price of eight types of secondary alloy ingot in January 
1950 was 17.2 cents per pound, just above the current primary ingot 
price. These prices prevailed until May with little change. In June 
the increasing shortage of ingot started a rapid rise of prices that con- 
tinued through the end of the year. In December the average price 
of the same eight types of secondary ingot reached 31.4 cents per 
Pune 183 percent of the January average and 165 percent of the 

ber price of primary ingot. 
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FIGURE 4.—Trends in price of aluminum ingot, electrolytic copper, and finished steel, com- 
pared with Bureau of Labor Statistics general wholesale price index, 1930-50. Index 
numbers computed for aluminum ingot, electrolytic copper. and finished steel from prices 
reported by the American Metal Market. Bureau of bor Statistics index transposed 
from 1926 to 1941-45 base. 


The weighted average price of domestic primary ingot, imported 
ingot and scrap, and domestic secondary ingot rose from 16.7 cents per 
pound in January 1950 to 21.4 cents per pound in December. 


FOREIGN TRADE’ 


Foreign trade in aluminum, as indicated by total values of exports 
and imports, increased approximately 30 percent in 1950. Imports 
increased 86 percent; exports decreased 33 percent. The largest im- 
port items were ingot and scrap. Smaller quantities were imported 
as semifabricated material, such as plate, sheet, bars, etc. The Gees 
export item was semifabricated material; some metal was exported 
as ingot and scrap. Net imports of nonfabricated metal (pig, ingot, 
and ingot equivalent of scrap) totaled 237,219 short tons—the largest 
tonnage since 1945, when excess Canadian ingot, which had been pro- 
duced during World War II. was transferred to the United States. 
Very little scrap was imported before 1944, but in past years the 
volume of scrap has been steadily increasing. The largest amount 
was imported in 1948, coming mostly from a cleanup of war debris 
in Europe. The 1950 net import of 67,159 tons was only slightly 
smaller than in 1948. 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau 
of Mines, from records of the U. 8. Department of Commerce. 


ALUMINUM 119 


TABLE 4.—Aluminum imported for consumption in the United States, 1948-50, 


by classes 
[U. 8. Department of Commerce] 
1950 
Class 
tons Value tons Value 
Crude and semicrude: 
Metal and alloys, crude.............. 77,342 | $21, 569, 460 |176, 778 | $48, 306, 733 
A A 40,120 | 10,542,685 | 67,959 | 14, 149, 860 
Plates, sheets, bars, eta 7,864 | 13,969,939 | 10,955 |- 5,016, 561 
q eui aed cute debes une 125, 326 | ! 36, 082, 084 |255, 692 67, 533, 154 
Manufactures: 
Bronze powder and powdered foil. ... 7 12, 127 30 30, 791 
Foil less than 0.006 inch thick........ 197 188, 308 297 335, 088 
Foldngrules........................]| @ |  5|..... BH, E, 8 
Leaf (534 by 514 inches) (4) 29, 527 (4) 38, 514 
Powder in leaf (54 by 5 inches). (9 | 114. 
Table, kitchen, hospital utensils, etc. 93 177,006 163 256, 523 
Other manufactures. ................ (6) 316, 044 (8) 371, 285 
vk, AA E aneian 1, 032, 201 


AE ME 
ee — —ͤ—ę—„— — | Oe aa 


CCC 68, 565, 355 


! Revised figure. 

1 Less than 0.5 ton. R 

3 Number: 1948, 1; equivalent weight not recorded. 

Leaves: 1948, 14,784,188; 1949, 5,585,064; 1950, 10,389,134; equivalent weight not recorded. 
Leaves: 30,000; equivalent weight not recorded. 

$ Quantity not recorded. . 


In 1950 Canada continued to be the leading exporter of aluminum 
tothe United States, accounting for 88 percent of total imports; 7 per- 
cent of United States imports were received from Europe and 4 per- 
cent from Asia. The largest imports of scrap to the United Sates were 


TABLE 5.—Aluminum exported from the United States, 1948-50, by classes 
[U. 8. Department of Commerce] 


1948 1949 1950 
Ue Short Short Short 
or or or 
ns Value Value tons Value 
Crud: and semicrude: 
Inzots, slabs, and crude............... L 230 $421,676 | 8,018 | $3, 169, 680 652 $259, 408 
BORD ic ee EE 438 77, 777 397 51, 588 800 93, 317 
Plates, sheets, bars, etc. .............. 47,869 | , 534, 927 | 28,764 | 18, 233. 412 | 19,822 | 10, 676, 040 
z Ee 49, 546 | 29, 037,380 | 37,179 | 21. 454, 680 | 21, 284 11, 028, 765 
Manufactures: 
Foil and lea. 1,976 | 1,566,315 | 1,462 | 1,205, 492 832 720, 885 
MS A A 3, 37 3, 458, 427 | 2,179 | 2,507,381 | 1,952 2, 316, 685 
Powders and pastes ee and 

aluminum bronze) (aluminum con- 

)!; A 474 444, 967 366 380, 439 251 246, 505 
Table, kitchen. and hospital utensils..| 1,376 | 2, 432, 637 925 | 1,673, 619 678 1,319, 548 
Other mpanutacturesg. (1) 6, 280, 214 (n 5, 103, 042 (1) 6, 520, 597 

A A (i) 14, 182, 560 (1) 11, 469, 973 (1) 11, 124, 220 

Grand totalklk4 ( 43, 219, 940 (1) 32, 924, 653 (1) 22, 152, 985 
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from Europe, the total being 46,000 tons. Net imports of ingot in 
1950 were 254 percent of the 1949 total, while net imports of scrap 
were 169 percent of 1949. Imports were stimulated by rising prices, 
and the import pattern shows that substantial tonnages of ingot 
and scrap may be expected from a number of countries whenever the 
price relationship is advantageous. 

The import duty on aluminum in 1950 was as follows: Crude 
(ingot), 2 cents per pound; mill products (semifabricated), 3 cents 
per pound; scrap, 1.5 cents per pound until October 1, when all duty 
on scrap was lifted. 


TECHNOLOGY 


The method of manufacturing aluminum has remained basically the 
same in recent years, and the new capacity planned in the expansion 
program was designed to use established processes. United States 

roduction is obtained from bauxite, from which alumina is extracted 
y the Bayer process. The alumina is then reduced to metal in 
electrolytic cells. 

During 1950 there was renewed interest in many of the processes 
for producing aluminum from low-grade materials such as clay, 
anorthosite, and aluminous rocks that had been investigated during 
the last war. At the close of the year no provision had been made 
for large-scale testing of these processes. 

The location of reduction facilities for producing aluminum has 
been based, since the early days of the industry, on the availability 
of low-cost electric power. At the beginning of 1950, 8 of the 10 
operating plants were at sites where low-cost hydroelectric power was 
available. Five of these plants, representing about half of the 
reduction capacity, were in the Pacific Northwest, distant from raw 
materials and the major markets, inasmuch as the requisite low-cost 
power has not been available in the more highly industrialized regions 
of the United States. 

The development of gas and Diesel generator units, which gen- 
erate direct-current power for use in electrolytic cells without con- 
version or transmission losses, as well as steam generators comparable 
in size with the largest hydroelectric generators has recently opened 
new areas for reduction facilities. One such area is the Gulf coast, 
which offers a convenient site because of availability of Caribbean 
and South American bauxite, as well as low-cost energy from south- 
western gas and oil, and at the same time increases the defense secu- 
rity of the industry by increasing its dispersion. One new reduction 
plant has been constructed in this area, at Point Comfort, Tex., and 
two additional plants, at Corpus Christi, Tex., and Chalmette, La., 
were planned. 

The new Alcoa plant at Point Comfort is entirely dependent on 
thermal power, which is supplied by natural gas from Texas ras fields. 
The gas engines that turn the generators were designed and built by 
the Nordburg Manufacturing Co. of Milwaukee and are unique in 
many respects. The engines are of the radial type, with 11 horizontal 
cylinders, 14-inch bore and 16-inch stroke, firing in rotation. These 
cylinders drive a master gear, which imparts rotation to the main 
shaft through a gear train. Each engine is directly coupled to a gen- 
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erator which produces 1,000 kilowatts of direct-current power at 667 
volts, The power is fed into an aluminum bus bar leading directly 
to the pot rooms. One hundred and twenty of these engines supply 
the total electrical energy required for the 57,000-ton-annual-capacity 
lant. 

i The entire plant makes good use of its own product. The buildings 
are covered with aluminum roofing and siding; stacks, heat exchang- 
ers, transmission facilities, and the radial engines are constructed 
largely of aluminum. Other improvements in use at the Point 
Comfort plant and/or planned for the other new facilities are Soder- 
burg self-baking electrodes and facilities for recovering dust and fume 
from the electrolytic cells, thus permitting recovery, in turn, of valu- 
able alumina and electrolyte.® 


WORLD REVIEW 


World production of primary aluminum ingot was 1,628,000 short 
tons in 1950 (partly estimated), a 13-percent increase over 1949 (re- 
vised data). The United States and Canada continued to dominate 
the production field with a combined production of 1.1 million short 
tons of primary ingot, over 68 percent of the world total. The output 
of aluminum in the U. S. S. R. and satellite countries is not definitely 
known, but estimates indicate that they produce approximately 12 per- 
cent of the world total. Increased production in this area is believed 
to be about the same as that for the rest of the world. Almost all of 
the aluminum-producing countries increased their output in 1950. 
The largest percentage increase (79 percent) was achieved by Spain 
but represented less than 1,000 metric tons. Of the countries produc- 
ing over 10,000 metric tons per year, the largest increase was achieved 
by Italy (45 percent or 11,400 metric tons), closely followed by 
Norway, with 33 percent or 11,600 metric tons. The largest tonnage 
gains were made by the two largest producers, the United States and 
Canada, with a total increase over 1949 production of 127,300 metric 
tons. Unused capacity awaiting additional power or better economic 
conditions was available in Austria, France, Western Germany, India, 
Italy, and Formosa. Construction of alumina and aluminum plants 
and other power facilities were underway in Norway, Brazil, Sweden, 
Yugoslavia, New Zealand, and Tasmania, as well as in the United 
States and Canada. 

Australia.—During 1950 work was begun on construction of an 
aluminum-reduction plant at Bell Bay, Northern Tasmania, the first 
such facilities in Australia. The plant was reported to have been 
purchased in Norway. An initial production of 13,000 metric tons 
per year was planned, with subsequent expansion to 25,000 tons. 
Additional reduction facilities for Australia were in the planning 
stage. Malayan bauxite was to be treated. 

Austria.—Difficulties associated with the power supply limited 
primary production in Austria in 1950. With a rated capacity of over 
40,000 metric tons per year, production was only 18,000 tons. There: 


e 5 Progress, Alcoa's New Plant at Point Comfort. Tex. : Vol. 58, No. 1, July 1950, 
p. . 
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TABLE 6.—World production of aluminum, by countries, 1944-50, in metric tons 
[Compiled by Pauline Roberts) 


1944 1945 1946 1947 1948 1949 1950 
Kii 8 40, 097 5, 250 1, 032 4, 544 13, 319 14, 835 17, 988 
Fl 88 PIII!!! Hace | ⁰»vꝛꝛꝛ 86 
8 p T 419, 176 195, 691 175, 449 211,302 | 333,007 335, 172 358, 000 
ina: 

Taiwan (Formosa) 1 9, 201 592 RSS E 2, 509 2 1, 580 (3) 
Manchuria................. 17,618 C67! r], : AA (3) 
Franc 26, 154 37, 225 47, 952 53, 395 64, 785 54, 140 2 61, 000 
TEE Republi | 7,306 | 28,848 | 26,951 

ci AM yey naa | 20n ̃ :e un unam ; i : 

Soviet Zone 191,000 | ? 20, 000 { 6 o (3) i (3) 

is AAA Remy $ 13, 190 2,351 1,970 5, 29,400 | 214,000 Q) 
III E 1,751 290 3. 206 3, 267 3, 421 3,547 3, 650 
A zer ⁵ĩ 16, 796 4,347 11, 040 25, 065 25, 647 37,070 
Japan. A A asoan 109, 464 16, 450 3, 190 2,7 6, 965 21, 222 24, 764 

A ve E 12, 943 § 1, 243 1, 600 1, 300 3 1,300 3) (3) 
, 20, 035 4, 608 16, 692 21, 725 31, 041 35, 047 46, 622 
A eus ose ees owes 206 592 1, 007 1, 000 523 1,212 2, 167 
Sweden (includes alloys)......- 3,723 3, 236 3, 566 2, 892 3, 279 3, 929 4, 000 
Switzerland.................... 9, 686 5, 029 13, 083 18, 458 18, 060 21, 000 21, 000 
U. S. 8. E 771, 000 86, 310 105, 000 120, 000 140, 000 165, 000 | 2 190, 000 
United Kingdom 738, 038 32, 432 32, 067 29, 384 30, 510 30, 832 29, 941 
United States 704, 376 449, 109 371, 608 518, 680 565, 587 547, 449 651, 920 
vugosla via. 31,000 |.........- 560 1, 330 1, 890 2, 400 2 2, 500 
Total (estimate) 1,693,000 | 870,000 | 790,000 1, 080, 000 |1, 265, 000 1, 305, 000 | 1, 480, 000 


! Fiscal year ended Mar. 31 of year following that stated. 

? Estimated. 

* Data not available; estimate by authors of chapter included in total. 
* January to June, inclusive. 

$ April to June, inclusive. 


was not only a shortage of electrical power but also of transformer 
and distribution equipment. 

Brazil.—In 1950 plans were underway for constructing an aluminum 
plant in S&o Paulo, near S&o Paulo City, with a production capacity of 
1,800 metric tons per year to supply metal for the numerous aluminum- 
ware plantsinthe State. Bauxite was to be mined at Pocos de Caldas, 
about 150 miles from the plant. 

Canada.—Canada, a country with relatively small domestic require- 
ments, ranked among the top three world aluminum producers. 
The availability of low-cost power near ocean ports gives this country 
a cost advantage over other producers. During 1947-50 only 16 
percent of the aluminum produced in Canada was sold in domestic 
market, and of this a part was later exported as fabricated or manu- 
factured products. In 1950 shipments to the United States from 
Canada were 162,600 short tons, about 41 percent of Canadian pro- 
duction for the year. The United Kingdom is also a large purchaser 
of Canadian metal. 

The capacity of existing plants was reported by Aluminium Ltd., 
the only primary producer, to be 470,000 metric tons per year. 
Production in 1950 was about 360,000 metric tons. The annual report 
of the company for 1950 states that “from the beginning of the year 
under review, the production of primary aluminum has been main- 
tained at the maximum ey determined by the availability of 
hydroelectric power.” The Quebec Legislature passed a bill in 1950 
which empowers the Provincial Government to enter into an agreement 
with Alcan for development of new power projects on the Perebonka 
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River, in the Saguenay district, near present facilities. An initial 
capacity of 50-60,000 hp. was proposed for installation by May 1952 
and 200,000 hp. by August 1952, | 

The possibility of establishing a new aluminum center in British 
Columbia was Denis investigated. Plans called for this to be a 
600-million-dollar installation, with an annual capacity of half a 
million tons of ingot. 

China.— The production of aluminum in China was in previous years 
obtained from two plants in Manchuria and one in Taiwan (For- 
mosa). No information on Manchurian operations in 1950 is avail- 
able. The plant in Taiwan was closed down during the latter part 
ofthe year because of a lack of raw materials. 

France.—France produced an estimated 61,000 metric tons of 
primary aluminum 1n 1950 from a rated capacity of 95,000 tons. A 
limiting factor was the available electrical energy, which is obtained 
from watersheds in the Alps and Pyrenees. The French plants can 
obtain capacity production only in the summer, when maximum hy- 
droelectric power is available; thermal generators are necessary to 
increase production from existing installations. 

Germany.—The Federal Republic (Allied Zone) of Germany pro- 
duced 27,000 metric tons of aluminum in 1950. An aluminum capac- 
ity of 85,000 tons per year was authorized by the Allied powers in 1949, 
but the way in which this capacity was to be distributed among the 
five existing plants had not been determined. Here, too, shortage of 
electrical power limited 1950 production. 

The two plants in the Soviet Zone of Germany were reported to 
have been largely dismantled and shipped to the U. S. S. R. A small 
potline remaining at Bitterfeld was reported to be producing a small 
amount of primary aluminum for upgrading secondary metal. Sec- 
ondary smelters were active. 

Hungary.—Information regarding aluminum production in Hun- 
gary in 1950 is sketchy. Very little hydroelectric power was avail- 
able, and lack of power facilities was a retarding factor in this country, 
which has large, high-grade bauxite deposits. 'The domestic chemical 
industry did not appear to be able to supply the necessary soda ash 
and cryolite for any extensive expansion. A new aluminum works 
was being erected at Almasfuzito, but its degree of completion was 
not known. 

India.—India, with a reported capacity of 6,000 metric tons per 
year, produced 3,650 tons in 1950 and consumed approximately 12,000. 

oduction was hampered by lack of power, slow deliveries of petro- 
leum coke, and inadequate fuel for transportation of bauxite. The 
Indian Government announced a plan to subsidize output for 3 years 
to encourage production. 

Italy.—Aluminum production in Italy increased 11,423 metric tons 
over 1949 for a 1950 total of 37,070 metric tons. This increase was due 
largely to a better electrical supply. A new aluminum plant, utilizing 
Gargano Peninsula bauxite, was planned for Bari. 

Japan. —Japan produced 25,000 metric tons of primary aluminum 
in 1950, an increase of 17 percent over 1949. Japan's aluminum 


* See Pearson, B. M., A Survey of the Aluminum Industry in Postwar Germany: Light 
Metal Age, June 1950, pp. 15-16. 
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production capacity was reported to be 114,000 metric tons per year 
1n 1946, but output has been retarded by political and economic factors. 
Bauxite was obtained from Indonesia. In 1949 economic conditions 
limited the domestic market for aluminum products, and the world 
market was too low to permit substantial exports except for manu- 
factured articles in relatively small amounts. Besimune in the middle 
of 1950, the increased world demand resulting from a shortage in the 
United States made export prices attractive, and exports of ingot, 
scrap, and fabricated products exceeded the total production for the 
vear. About 40 percent of Japanese exports during 1950 came to the 
United States; the remainder was distributed widely, going prin- 
cipally to South America, Canada, and Asia. 

New Zealand.—The New Zealand Government was reported to have 
plans for setting up a plant in the Antipodes with an annual capacity 
of 50,000 metric tons per year. 

Norway.—The domestic market for Norwegian aluminum was small, 
probably not more than 5,000 metric tons per year, but projected plans 
provided for increasing the domestic capacity to 95,000 tons per year 
by 1952 or 1953. Capacity at the beginning of 1950 was about 50,000 
tons. In 1950 the Government started construction of a new plant at 
Sunndalsoyia, near the Aura power station, and completed its first 
expansion of the German-built plant at Ardal Approximately 
40,000 tons of added Government capacity was under construction. 
The Stangfjord Electrochemical Works at Eydehavn was installing 
a plant for producing 1,500 tons per year of super-purity aluminum 
(99.996 percent Al). Only one of the seven Norwegian plants pro- 
duced its own alumina; the remainder was imported. 

Spain.—The large increase (79 percent) in Spain's aluminum out- 
put was achieved by opening new Government-owned production 
facilities at Valladolid. A part of this plant began operation in 
November 1949. When completed, this new plant was to have a 
reported capacity of 5,000 metric tons per year. 

Sweden.—Sweden produced 4,000 metric tons of aluminum and 
aluminum alloys in 1950, which was sufficient to supply only one- 
quarter of its domestic requirements. To boost production, the 
Government guaranteed a subsidy of 30 kronen per ton up to a total 
of 210,000 kronen spread over a 90-year period. It was planned to 
increase the production of the Kubikenbork works to 8,000 tons per 
year. 

Switzerland.—Aluminum production in Switzerland in 1950 was 
about the same as for 1949; no plans for expansion were reported. 
Swiss aluminum interests operated extensively outside of the country 
and owned stock in aluminum facilities in Italy, France, Great Britain, 
Spain, Hungary, Czechoslovakia, Austria, and Germany. 

United Kingdom.—The 30,000 metric tons of aluminum produced in 
the United Kingdom in 1950 supplied about one-eighth of its require- 
ments, the balance of its supply being obtained largely from Canada. 
The high industrial concentration and lack of additional economic 
power in the British Isles precluded any large home expansion. A 
commission was established to investigate development of an alumi- 
num industry on the African Gold Coast, using power from the Volta 
River and Gold Coast bauxite. 
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U.S. S. Rm — The figure given for aluminum production in the 
U. S. S. R. for 1950 is an estimate, as no oflicial information is 
obtainable. Published production estimates from various sources 
varied from 50,000 to 500,000 metric tons. The western plants of 
Volkhov near Leningrad and Zaporzhyte on the Dneiper, which were 
destroved in World War II, had been rebuilt and were in operation, 
The main center of production was the Ural Mountains; existing 
plants were enlarged and new plants added. The large German instal- 
lations, previously at Lauta and Bitterfield, had been dismantled and 
moved to the U. S. S. R. and were presumably contributing to 
U.S. S. R. production. There were also indications of production or 
construction of facilities in Siberia and at Yerevan in Armenia. 

Venezuela.—The Reynolds Metal Co. considered construction of 
aluminum facilities near the Orinoco River in Venezuela. This loca- 
tion would offer the advantage of cheap ore transportation from the 
Guianas by coastal shipping, and hydroelectric power would be devel- 
oped on the Orinoco River. 

Yugoslavia.—In 1950 Yugoslavia had one small aluminum plant in 
operation, with an estimated production of 2,500 metric tons. New 
aluminum facilities were under construction at Strnisci near Ptuj, but 
the economic and political situation has retarded their completion. 
These facilities were designed and partly constructed by the Germans 
during World War II and were further completed by the U. S. S. R. 
They were estimated as being 70 percent complete in 1950 and were to 
have a capacity of 30,000 tons of aluminum per year when finally 
constructed. Power was to be supplied from hydroelectric facilities 
being constructed on the Drava River near Maribor. 


* Bee Metal Bulletin, A Survey of the Soviet Union's Nonferrous Metals Industries: No. 
- 3490, May 9, 1950, pp. 11-22. 


Antimony 
By Abbott Renick and E. Virginia Wright 


A 
GENERAL SUMMARY 


E WORLD production of 50,000 metric tons of antimony in 1950 
was 13,000 tons higher than in 1949 and exceeded the 1941-45 
average (47,000 tons) by 6 percent. 

Increases in the domestic primary antimony industry were as fol- 
lows: Mine output, 53 percent; smelter production of metal, oxide, 
and sulfide, 17 percent; consumption of primary antimony, 34 percent; 
and industry stocks, 23 percent. Imports of ore, metal, and needle 
antimony increased 53 percent. Secondary production was 21 
percent above the 1949 output. Quoted prices for antimony, RMM 

Brand, in cases, New York City, varied between a low of 26.28 and a 
high of 33.78 cents per pound. Average price for this metal during 
1950, according to the American Metal Market, was 29.41 cents per 

ound. 

The “new supply” of primary antimony during 1950, in terms of 
recoverable ictal was 19,721 short tons. A breakdown of this supply 
shows that domestic antimony ores contributed 2,297 tons;! domestic 
and foreign lead-silver ores, 2,850; and imports 14,574 tons. The 
antimony imported arrived as follows: Ore and concentrates 8,966 
tons; metal, 4,632; needle, 13; and antimony oxide, 963. The supply 
from secondary sources was 21,862 short tons. 


TABLE 1.—Salient statistics for antimony in the United States, 1941-45 (average) 


and 1946-50 
194145 
(aver 1946 1947 1948 1949 1950 
age) 
Production: 
Primary (antimony content): 
Niña cose to oe ais da short tons. .] 3,276 | 2,505 | 5,316 | 6,489 | 1,636 2, 497 
Smelter, from domestic and foreign ores..... do (1) 12, 422 | 13,782 | 14,308 | 8,099 9, 471 
Secondary (antimony content do....| 17,669 | 19,115 | 22,984 | 21,592 | 18,061 | 21,862 
Imports for consumption: 
Antimony in ore, o do....| 21,762 | 5,903 | 9,257 | 13,464 | 7,473 9,746 
% CCT do 242 EE 17 533 81 19 
NMI EE do....| 1,890 2, 593 5,879 3,201 1,853 4,632 
Exports of antimony ore and metal............. do (.) 462 808 327 485 154 
Consumption of primary antimony 2222 do ) 17,515 | 16,647 | 15,455 | 11,530 | 15,494 
Average price of antimony at New York: 
Chinese (nominal)................ cents per pound] 16.50 | 16.50 (1) (.) (1) (1) 
Mine thoes enee do....| 15.42 | 17.31 33.45 | 36.67 | 38.73 29. 41 
World production * (contained).......... metric tons..| 47,000 | 26,000 | 38,000 | 45,000 | 37,000 | 50,000 


1 Data not available. 

2 Antimony recovered chiefly as antimonial lead at primary lead refineries from domestic and foreign 
silver and lead ores not included. 

2 American Metal Market. 

4 Exclusive of U.S.S.R. Data differ from those given for world production in Antimony chapters for 
previous years, where they were in terms of recoverable metal content, computed at 92 percent of reported 
gross content. 


! In terms of recoverable metal content, calculated at 92 percent of mine and mill production. Smelter 
production from domestic ores was 1,200 tons in 1950. 
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Estimated consumption of antimony in the United States during 
1950 was 40,206 tons, comprising 18,344 tons of primary,and 21,862 
tons of secondary. 

Primary antimony consumed as such in the manufacture of finished 
products totaled 15,494 tons. This figure includes losses in certain 
intermediate smelting and refining operations. In addition to the 
15,494 tons, 2,850 tons of primary antimony were recovered, chiefly 


THOUSANDS OF SHORT TONS 
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FIGURE 1.— Trends in world production, United States imports and New York price of antimony, 1910-50. 


as antimonial lead, from domestic and foreign silver and lead ores. 
Secondary roduction and shipments of antimony, recovered chiefly in 
lead-base alloys at secondary plants, including antimony from scrap 
at primary lead refineries, amounted to 21,862 tons. 
As of December 11, 1950, an increase from 1 cent to 2 cents & pound 
In the import duty on metal and regulus became effective. 


DOMESTIC PRODUCTION 
MINE PRODUCTION 


During 1950 shipments of antimony ores and concentrates totaled 
6,888 short tons containing 2,497 tons of antimony, of which 2,297 were 
estimated as recoverable. In addition, 2,850 tons of antimony were 
recovered from silver and lead ores at primary lead refineries. Com- 
pared with 1949, the 1950 output from antimony ores and concentrates 
increased 53 percent and from silver and lead ores 77 percent. 

Alaska.—Earl Pilgrim operated the Stampede mine in the Kan- 
tishna District. 
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California.—Cordero Mining Co., in the Lone Tree district, San 
Benito County, is actively engaged in underground development. 
This propertv was diamond-drilled by the Bureau of Mines during the 
spring of 1950 as part of a program for ascertaining the Nation's poten- 
tial supply of critical metals and minerals. 

Idaho.—Bradley Mining Co., the principal producer of antimony 
in the United States, produced 6,723 tons of concentrate containing 
2,424 tons of antimony. The new antimony smelter at this property 
operated intermittently during 1950, while numerous metallurgical 
difficulties were being worked out. Improvements and plant addi- 
tions were made which were expected to raise 1951 output (largely in 
the form of antimony oxide) to over 3,500 tons. 

Hermada Mining Co. operated its mine in Elmore County; the 
Coeur d’Alene Mining Corp. operated the Mineral Point mine at 
Wallace; and the Sunshine Mining Co., Shoshone County, recovered 
considerable antimony from silver-lead ores. 

Nevada.—Tony Romano operated the Big Creek mine and Phil 
Cox operated the Antimony King mine at Austin and John B. Ward- 
jos operated the Last Chance mine at Tonopah. 


TABLE 2.—Antimony-bearing ores and concentrates produced in the United 
States,! 1941-45 (average), and 1946-50, in short tons 


—€————ÓÓoÓá€ —————————Ó—HWMr———Ó——P——o————— Di 


Antimony content Antimony content 
Gross Gross 
Year ; Year 
weight | Quan. | Average weight | Quan. | Average 
tity percent tity percent 
1941-45 (average)..| 11,138 3, 276 29. 4 E HERE 16, 239 6, 489 40.0 
TAG EcL 13, 962 2, 905 17.9 A ED iua $, 260 1, 636 31.1 


194/. 20: ice 8 20, 020 $, 316 26. 6 Io 6, 558 2, 497 36. 3 


1 Includes Alaska. 


SMELTER PRODUCTION 


Primary.—Antimony smelters in the United States produced metal, 
oxide, and sulfide containing a total of 9,471 short tons of antimony 
from domestic and foreign ores in 1950, an increase of 17 percent over 
1919. The Burcau of Mines is not at liberty to publish precise sepa- 
rate data on these three intermediate primary products. However, 
approximately 65 percent of the output in 1950 (about 60 percent in 
1949) was in the form of oxide. 

Antimonial lead produced as a byproduct by domestic primary lead 
refineries from ores and scrap totaled 61,912 tons containing 4,504 tons 
of antimony in 1950, an increase of 50 percent from the 1949 output of 
41,402 tons containing 3,385 tons of antimony. A detailed discussion 
of antimonial lead production is contained in the Lead chapter of this 
volume. 

Secondary.—Antimony produced at secondary metal plants, in- 
cluding 1,654 tons recovered from scrap at primary lead refineries, was 
21,862 short tons, an increase of 21 percent over 1949. A detailed 
review is contained in the Secondary Metals—Nonferrous chapter of 
this volume. 
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TABLE 3.—Antimony metal, alloys, and compounds produced in the United 
States, 1941-45 (average) and 1946-50, in short tons 


Antimonial lead produced at primary lead refineries 


Antimony content 


! Includes primary residues and small quantity of antimony ore. 
* Includes foreign base bullion and small quantity of foreign antimony ore. 
Includes antimony content of antimonial lead produced at primary lead refineries from scrap. 


‘Data not available. 
CONSUMPTION AND USES 


During 1950 the consumption of primary antimony increased 34 
percent. Consumption in metallic products increased 40 percent 
and in nonmetallic products 27 percent. The use of secondary 
material, chiefly in metallic products, remained on the same level as 
during 1949. 


TABLE 4.—Industrial consumption of primary antimony, 1945-50, in short tons ! 


Product 1945 1916 1947 1948 1949 1950 ? 
Metal products: 
SE EE 8 d 30 24 21 6 9 
Antimonial lead ) 5, 92 4, 827 
nup E 1.253 ron ) 6.172 6,024 | 4,737 | 4,012 
Bearing metal and bearings sss 2, 825 2, 886] 2,056 | 1,803 873 3, 256 
e EA EEN 275 79 61 62 172 72 
Castinge ee EE 267 233 129 81 49 126 
Collapsible tubes and foil......................... 203 121 77 31 14 23 
sheet and AA ES Ers cue o Rdes 358 218 225 195 306 300 
I ³oðÜͥö ⅛ðͤKK 125 2A] 132 145 155 162 
ert 8 1. 243 1. 903 1. 216 1,019 587 766 
Total metal products........................... 12,606 | 11,662 | 10,092 | 9,381 | 6,899 9, 626 
== $ — | === ———— — 
Nonmeta! products: 
Ammunition primers. ........2-.-2.2.--2.0-..-.4-- 66 15 16 6 9 9 
Antimony trichloride- ......0200-0-000aaMnMtMMMMMO 207 106 (9 (4) A (4) 
Flimeproofed textiles 7,675 97 205 388 8273 369 
Frits and ceramic enamels........................ 936 1. 814 1. 754 1. 561 1,155 1, 462 
iss and potter 304 351 42¹ 352 29 579 
Tõĩ.ꝛĩ;k : . r yx 8 18 25 23 37 28 56 
Paints and lacquers..........-....-..-..-----.---- 3, 062 1, 662 1, 324 1, 288 874 267 
PIS o A EE (4) (4) € 156 223 5 498 737 
!!; RN Sees oe a (9 4 39 4 1 
Sodium antimon ate 512 | 1,358 1) 4 4 (4) 
CCC EE 37 425 2, 617 2,173 1, 443 A 
Total nonmetal products 13,155 | 5,853 | 6,555 | 6,074 | 4,631 5, 868 
rr ³⁰¹¹ e eae wanes 25,761 | 17,515 | 16,647 | 15,455 | 11,530 | 15, 404 


————.— — — ———— — EE QE EEE 0 ED 


! Data for 1945-48 compiled from monthly applications filed with the Office of Materials Distribution, 
E Department of Commerce (formerly with War Production Board and Civilian Production Adminis- 
ton). 


Nic for 1950 include certain intermediate smelting and refining losses, which have been deducted for 
lier ; 


years. 
! Includes miscellaneous metallic products. 
: Included with 'Otber." Bureau of Mines not at liberty to publish separate figures. 


Ber re, op 
i ption April through December 1947; January through March included with Other. 
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STOCKS 


At the close of 1950, industry stocks of antimony were 35 percent 
higher than the 6,073 tons reported at the end of 1949. Mine stocks 
at the beginning and end of 1950 were 195 tons and 626 tons respec- 
tively. Other industry stocks were 5,878 tons in 1949 and 7,563 tons 
on December 31, 1950. 


TABLE 5.— Industry stocks of antimony in the United States at end of year, 
1949-50, in short tons of contained antimony 


Dec. 31, 1949 Dec. 31, 1950 
Raw material 
Mine Other Total Mine Other Total 
Ore and concentrates 195 2, 268 2, 463 626 3, 493 4,119 
Metallic onumong. eee 1, 587 1,587 |.......... 1, 888 1, 888 
Antimony Oxide. 1,915 bi 1, 989 1, 989 
Antimony sulfide (needle)................].........- 108 108 |.......... 193 199 
/ 195 5, 878 6, 073 626 7, 563 8, 189 


PRICES 


The price of &ntimony, metal'in bulk, f. o. b. Laredo, Tex., averaged 
27.626 cents per pound; ranging from 24.50 to 32.00 cents per pound 
in 1950. The New York price was approximately 1.78 cents a pound 
higher than the Laredo quotation and averaged 29.406 cents a pound 
for Se The 1949 average New York price was 38.73 cents per 
pound. 

According to E&MJ Metal and Mineral Markets, opening and 
changes in nominal quotations for antimony ore during 1950, per unit 
(20 pounds) of antimony contained were as follows: 


60-55 percent 58-60 percent 60-65 percent 
Jan. 5, 1950 $2. 50-$2. 60 $2. 60-52. 70 $2. 70-$2. 80 
Jan. 26, 1950............ 2. 40- 2. 50 2. 60- 2. 70 2. 70— 2.80 
June 8, 19500 1. 80- 1. 90 2. 00- 2. 10 2. 20- 2. 30 
Sept. 21, 1950 2. 70- 2. 80 2. 90- 3. 00 3. 00- 3. 10 
Nov. 2, 19500. 3. 85— 3. 95 3. 95— 4. 10 4. 50— 5. 00 
Dec. 7, 1950. 4. 25— 4 30 4. 30— 4. 40 4. 75- 5.00 


FOREIGN TRADE? 


Imports.—General imports of antimony in ore and as metal in- 
creased 30 and 150 percent, respectively; antimony as needle de- 
creased 77 percent. The over-all increase in imports was due chiefly 
to the increased consumer demands. Imports of ore and concentrates 
came principally from Dolivia, Mexico, Peru, and Chile. Imports of 
metal were chiefly from Mexico, Belgium-Luxembourg, and Yugo- 
slavia. 

Imports of antimony oxide totaled 1,160 tons, valued at $428,386. 
The bulk of it came from the United Kingdom and Belgium. This is 
in sharp contrast to the 56 tons imported in 1949. Imports of salts 
and compounds totaled 10 tons, valued at $3,106. These originated 
in the United Kingdom. 

As of December 11, 1950, an increase from 1 cent to 2 cents a pound 
in the import duty on metal and regulus became effective. 


Figures on Imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 6.—Antimony imported for consumption in the United States, 1946-50 ! 
(U. 8. Department of Commerce] 


Antimony ore Antimony needle Antimony metal 


Does not include antimony contained in lead-silver ores. 
2 Estimated antimony content; for gross weight and value, see Lead chapter of this volume. 


TABLE 7.—Antimony imported into the United States, 1946-50, by countries! 
[U. 8. Department of Commerce] 


Antimony ore Antimony needle Antimony metal 


Country Short | Antimony content 


tons 


(gross 
weight) Short 


Short 
tons 


(gross 
Value weight) 


— — | re P K—U —üUͤ— . —U œ . — 


r RA 19, 744 5, 905 
// AOS 2 28, 482 
Se Ee 41, 610 13, 464 


1949 


Belgium-Luxembourg 
Bolivia 3 


EEE ls em ss ee 


—ũ—M— mp em e e om e Je wees a ro rr form —n—— F ew le ss ee ee ee le x 144 — — 
— — 4 VOITU | Me 100 |8; SOl, VIV TI. 1A 444lk ess leeees zs ss zs 
e mm ee me e ee ee op e ee e e ees eesl 4141 | | "e | 3 3240.4 ⁴mfOQAç”ß sees wee ls sees ee mes 
—— — e K OAS AAT | «30,9044 ]]] 3444õ«44ö] 433233 
—— eem o e om o e em o messi 14 ] / W fF 2, 6407 é B——f ls see eege ses 1 ꝑ.ffↄ A cr ro 
—— — me mm e —— P ² leese ss ss sl ee —7 ss — l ess es e sg s ls ss ees gem 

— — [ IO, véi | ë w VOJ [ Vit, FOU JI. wm e sm e mes ls ss e wm zm mm mm e e zm 
—— —.44Pũk' pf la ee e e ss 444̃ —⁊ e ss ss zs ls ss ee ee ses ls ses sees 
zm e —— o mm mm mm mm em e e e e ee sl Y % % A AAA J[..2-.----|l-----9-e-|----2--2---|]--2-------- 
— — ETC ECH NEE LL E E | DNR [-22--—--2-|--22-9-----|--e--2---[|e--------- 


81 


—— 2 — leen uu | —M———M—— | es — —„—.—ä3 ñʃi 
—— ——— — | — —— —— — | ————— 


— es mm mm mm  - — — --—————— ls wesse ss ss lsesg õ ez ss sl ee ss sms ee 


— — rr rn rr rr rra rr rs] 8 Dg OIF | ë Oy 00 [hy A4 V, 4% e os ee o roo ls lil 
mm geée eg e ee ee gem «Ü % %%% | | Gei 0. 1011111! eo ee zs les zm asaes ls ses ees 21 


zm seg — e ee oz mee egesel a VAV | @ 3X0. 99D!4 109  4UV few ——— !! + - zs ls !! «ͤ4ck 444 „„““ ů 


hina 31,779 
eie ðↄðxu ð O ̃ĩᷣ d p ęↄ y y ß MS 20, 724 


F 118. 515 


—ͤ—ůͤ4— o e e sales a ss ses lass ease zs less sms em 


——— — — 2 e o e e 


erene me e em e e e e ep e ee mg e em e 
—— e e e ( e e o mm o 2 e e o ——————— Je e g G e o e ege ls ee as ˙ — Ise see o e ee 


"eme ee e —— ep e em eg em sms sel 990 | 0 Me 41001 !!!xSÆůců! 414 


United Kingdom O cssc ss cc A A 134, 556 
Ee . IIA Ee, ⁵ ͤ ß GE 369, 873 


— —äꝓͤF Ä—ͤ Af—k 33 | ES — — e. 


ECC 24, 095 10, 350 |1, 957, 699 19 


AAA a qM — MMC — RENS C] GN GN GR M e nc 
! Data are general imports, that is, include antimony imported for Immediate consumption, plus material 
Re be country under bond. Table does not include imported antimony contained in lead-silver ores, 


figure. 
! Imports shown from Chile probebly were mined in Bolivia or Peru and shipped from a port in Chile, 
! Less tban 0.5 ton. 
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Exports.—Exports in 1950 (gross weight) of antimony ore were 6 
tons valued at $865; metal and alloys, 148 tons valued at $86,496; and 
salts and compounds, 184 tons valued at $103,167. During 1949 
exports (gross weight) included 35 short tons of antimony ore and 
concentrates valued at $10,984 and 450 tons of metal and alloys 
valued at $337,177. Reexports of ore in 1950 were 39 tons valued at 
$4,450, and of regulus or metal, needle, alloys, and scrap, 68 tons 
valued at $41,348. 


TECHNOLOGY 


Developments in the antimony industry were discussed in a review 
of Due work, 1945-50.? 
he antimony-smelting plant at Vajskova, Czechoslovakia, was 
described.* 
Results of antimony-plating experiments were given in an article, 
Bright Deposits from Complex Citrate Baths by Electro Deposits.5 
Several United States patents relative to antimony were issued 


during 1950.^ 
WORLD REVIEW 


Algeria.— The Society of African Mines has instituted a vigorous 
development program at the Ain Kerma antimony deposits which 
will permit the recovery of substantial tonnages.” 

Austria.—The Economic Cooperation Administration announced 
that a mill for concentrating antimony ore began operation in 
Carinthia during 1950. Construction of the mill was financed by the 
ECA. The annual capacity is 7,200 tons of ore.® 

Japan.—Antimony is being produced by a new process at the 
Nakase smelting plant which was constructed late in 1948. The 
Nakase plant successfully treats domestic low-grade stibnite ore.? 

Union of South Africa.—During the year, the Consolidated Mur- 
chison (Transvaal) Goldfields Development Co. made arrangements 
to increase its milling capacity to 14,000 tons of antimony ore monthly. 

Yugoslavia.—A new flotation mill at the Zaja mine, to be com- 
pleted this year, will increase the production of antimony metal 15 
percent.” 

Metal Industry, vol. 77, No, 24, December 15, 1950, p. 276. 

Mining Magazine (London), vol. 83, No. 4, October 1950, p. 217. 

: ul Nee Kä oS 14, ADT en an 7 1458 = 

oore, Edmon „ AN emence, LeRoy W., The Use of Antimon rt Paras 

Diseases: U. S. Patent 2,509,201, May 30, 19507 F iHe 

Downing, Frederick B., The Regeneration of Antimony Pentafluoride in the Manufacture of Fluorine 
Compounds: U. S. Patent 2,510,872, June 6, 1950. 
100% LeRoy W., and Leffler, Martin T., Oil-Soluble Antimonials: U. 8. Patent 2,510,740, June 6, 
Rust, John B., Production of Esters of Antimonious Acids and Particularly the H : 
V Sbert Harry E., The Stabilization of Rubber With Anti Sal Sec ÿͥqł 

Albert, Harry E., The Stabilization of Rubber W mon ts: U. S. Pat 514, 193, 

? Mining World, vol. 12, No. 1, January 1950, p. 46. d stent 2,514,193, July 4, 1950. 

e Engineering and Mining Journal, vol. 152, No. 4, April 1951, p. 169. 

Metal Bulletin (London), No. 3489, May 5, 1950, p. 10. 


1* Foreign Commerce Weekly, vol. 38, No. 13, March 27, 1950, p. 33. 
1! Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 4, October 1950, p. 6. 
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TABLE 8.—World production of antimony (content of ore), by countries, 1944-50, 
in metric tons ! 


[Compiled by Pauline Roberts) 


Country 1944 
North America 
EA ole komen t o wanes 879 
¡A ssl o cs so cle earn 71 
Mies 10, 930 
United States 4, 295 
South America: 
Arens & 
Bolivia (exports) _........-..--......----- 7, 448 
ER y 976 
Europ e: 
o A ͤu- U.. os ei er E d 715 
Czechoslovakia. 1. 941 
117jöĩÜX A REDE 126 
EEN, LETT ees 
% A 271, 450 
JJJJ!löͤͥͤ 8 438 
Portügal.. . EEN 36 
J ³ ³ A c LL EE 139 
ieee 8 (3) 
British Borneo: Sarawak ................i..... ga 
F aeu bcm ceti OR dan 843 
E ena coc Ee md oe hs * 203 
Mehl 8 28 
ll m0 mms 3 
BEC ass u CONO 460 
TO WEE 4 59 
Turkey (Asia Minor)...... .............. 60 
ca: 
Aleria E eee A ih ce 185 
French Morocco. `... 181 
Southern Rhodesia......... LL LLL LLL... 126 
Sranish Morocco. .......-.....----------- 78 
Union of South Africa —— 2. 810 
nia: 
Australis... da Boe 494 
New Zealand............. J7CTCCCCCͥſ LENIN 
Total (except U. S. 8. R.)) 36, 000 


1945 | 1040 | 1947 | 1948 | 1049 | 1050 
757 291 522 141 72 
17 E 6 9 
8,7 6,572 | 6,925 | 7,380 | 5,753 
1,751 | 2272 | 4,823 | 5887 | 1,484 
A, 
5,535 | 6,964 | 10,857 | 12,260 | 10, 275 
2,209 | 1,045 | 1,1164 | 1,556 | 815 
144 | 416 89 | 3259 | 337 
1,212! 2300 | 4,500] 4100 | © 
166 220 201 | 275 204 
Deeg gen eg ee 210 
378 403 5133 1600 360 | 400 
3 3 25 4| (3) 
117 104 91 144 in 
946 | 1,891 | 1,361 | 1,980 | 2,789 
C 4 1 
843 46 121 70 
DOM 426 | 1,909 | 3,251 146,000 
O | OO 
354 53 108 135 i72 
4144. 113 92 232 
40 80 140 600 450 
460 |.......- 130 746 | 1,338 
2x4 260 470 520 660 
33 16 83 9 41 
56 112 139 261 144 
2,446 | 2,525 | 3,302 | 4,106 | 4,461 
187 539 173 188 177 
ut Ad: Ge 5 3 


—— re —äꝛ6— | ——— HÀ—À 


27, 000 26, 000 | 38, 000 | 45, 000 37, 000 


! Approximate metal content of ore produced, exclusive of antimonial lead ores; U. S. S. R. produces 


antimony, but data on production are not available. 


(Data differ from those given in “Antimony” chap- 


ters for previous years where they were in terms of recoverable metal content computed at 92 percent of re- 


ported gross content.) 
! Includes antimony content of antimonial lead. 


! Data not available; estimate by author of chapter included in the total. 


‘Estimate. 


! Excludes Soviet Zone, data for which are not available. 


‘January to June, inclusive. 


Pata represent Trianon Hungary after October 1944. 


! Including Spanish Morocco. 


Data represent area designated as Free China during the period of Japanese occupation. 


* Fiscal year ended Mar. 20 of year following that stated. 


u Included in Spain. 


Arsenic 
By Arnold S. Kemp 


A 


GENERAL SUMMARY 


HE production of 13,273 tons of white arsenic in 1950 slightly 
T surpassed the 1949 output. Shipments exceeded production and 

reduced producers’ stocks on hand at the end of 1950 to 2,479 
tons, nearly 5,000 tons from the 1949 year end. Producers’ stocks at 
the end of 1949 had been the bighest since 1939, the first year for 
which the Bureau of Mines compiled such data. 

Toward the end of the year shortages in chlorine, phenol, benzol, 
and other raw materials for the manufacture of the organic insecti- 
cides reduced the available supply and prospects for DDT, benzene 
hexachloride, 24D, 24-5T, chlordane, toxaphene, and parathion, which 
have been substituted for lead and calcium arsenate to a large extent. 
As a result, the progressive replacement of arsenical insecticides by 
organic insecticides was arrested. It was generally believed, however, 
that such shortages would be short-lived because increased plant 
facilities were scheduled to expand the supply of the basic organic 
materials early in 1951. 


TABLE 1.—Salient statistics of the white arsenic industry in the United States, 
1941-45 (average), and 1946-50, in short tons ! 


Apparent) Produc- | Prices per 


Produc- 
Year tion Sales Imports | Exports? pon ECH p: ers stocks pound“ 
1941-45 (average) 30. 561 31,505 13, 174 1, 431 43, 248 2,580 | $0. 039 
SUE AN O 10, 211 12, 039 13, 821 51,000 24, 860 471 . 06 

A A 18.755 18,188 13. 940 $ 1, 000 31, 128 1, 038 06 

II A needs 18. 639 14, 965 9,336 lao 24, 301 4,712 06 —. 0644 
/ 12, 795 10, 181 4,696 |.......... 14. 877 7, 326 .08 —. 0554 
ER E 13, 273 17, 330 14, 77142 32. 104 2, 479 . 05Y4-. 065 


1 For data for earlier years (1910-45), see Arsenic chapter, Minerals Yearbook, 1949. 

2 Figures for 1943-45 from U. S. Department of Commerce; figures for other years reported by producers 
to Bureau of Mines. 

3 Producers' shipments, plus imports minus SE 


4 Refined white arsenic, carlots, as quoted by Oil, Paint and Drug Reporter. 


3 Conjectural. 
DOMESTIC PRODUCTION 


Crude and refined white arsenic was produced in 1950 by the Ana- 
conda Copper Mining Co., at Anaconda, Mont. (copper smelter); 
United States Smelting, Refining & Mining Co., at Midvale, Utah 
(lead smelter); and American Smelting & Refining Co., in plants at 
Tacoma, Wash. (copper smelter), and Murray, Utah (lead smelter). 
The Murray smelter had intermittent production in 1949 and 1950. 
Additional arsenic-removal facilities were being imstalled at the Ta- 
coma plant and were scheduled for completion in 1951. Arsenic 
metal was produced by Anaconda Copper Mining Co. but only on a 
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very small scale. Domestic white arsenic is produced principally as 
a byproduct in the smelting of copper and lead ores. 


TABLE 2.—Production and shipments of white arsenic by United States pro- 
ducers, 1941-45 (average), and 1946-50 


Total 


Refined 


Shipments 


tons) i | Short | values 


$237, 210 ; 31, 505 31, 378, 654 
97. 091 77 


19145 (average) EE 26, 262 | 27,114 WEE 


I 
Mi is 


D 17.636 | 17,119 | 1,424,316 

A 17,213 | 13,749 | 1,141,213 1, 260, 267 

AAA 12, 289 | 9,597 713, 984 , 764, 511 
A EE 15, 778 955, 739 13,273 | 17,330 | 1,068, 979 


! Excludes crude consumed in making refined. Includes crude white arsenic equivalent of compounds 
made directly from ores, flue dust, and speiss as follows: 1941-45 (average), 203 tons; 1946, 180; 1947, 97; 1948, 
88: 1949, 26; 1950, none. 

1 Partly estimated. 


CONSUMPTION AND USES 


The major portion of white arsenic produced is employed in the 
manufacture of calcium and lead arsenate insecticides. The apparent 
consumption of white arsenic was 32,104 short tons in 1950—more than 
double the 14,877 tons for 1949, which had been the lowest consump- 
tion year since 1922. In recent years the trend has been for organic 
insecticides to replace arsenic compounds. However, in the cooler 
fruit areas lead arsenate has regained preference over DDT. Cold 
weather in the 1950-51 crop year brought about a lower degree of 
infestation; however, increased plantings of cotton induced by higher 
cotton prices tended to offset any decrease in the use of calcium arsenate 
against the boll weevil. 

Arsenic is also consumed in glass manufacture, sheep dip, poisoned 
baits, pharmaceuticals, and acid-resistant copper and antimonial lead 
alloys. Sodium arsenite is used as a weed killer. Wolman salts or 
tanalith (25 percent sodium arsenate) is used as a wood preservative. 


TABLE 3.— Production of arsenical insecticides and consumption of arsenical 
wood preservatives, in the United States, 1941-45 (average), and 1946-50 


Consumption of 


Production of insecticides wood preserva- 


(short tons) ! tives (pounds) 3 
Year 
Calcium Wolman salts 
Lead arsenate | arsenate (100 (25 percent 
(acid and basic) percent sodium 

Cax(As04)2) arsenate) 
1941-45 (average) 2 37, 207 28, 201 1, 049, 514 
) 8 28. 334 17. 696 1, 669. 889 
EAN A ĩ 8 15, 094 23, 594 1, 156, 847 
EE 12, 316 13, 618 1, 286, 302 

I))!!! AA 8, 434 8. 003 1, 003 
Ee ee 19, 750 23, 750 1, 197, 617 


! Bureau of Foreign and Domestic Commerce, U. 8. Department of Commerce. 
3 Forest Service, U. 8. Department of Agriculture. 
! Preliminary figures. 
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STOCKS 


Year-end producers’ stocks of white arsenic for 1950 were 2,479 
short tons, a sharp drop from 7,326 tons at the close of 1949. Since 
shipments of 17,330 tons in 1950 exceeded the annual production of 
13,273 short tons, the balance required for consumption depleted the 
producers’ inventories. 

PRICES 


The carlot quotation for refined white arsenic, which had been 5} 
cents per pound since October 1, 1949, was increased to 6 cents on 
September 25, 1950, and further advanced to 6% cents on December 


5, 1950. 
FOREIGN TRADE? 


Imports.— White-arsenic imports totaled 14,774 short tons in 1950, 
compared with 4,696 tons in 1949, 9,336 tons in 1948, and an average 
of 13,633 tons in the years 1945-47. Of the tonnage imported in 
1950, 86 percent came from Mexico, which has been the principal 
foreign source. 

Imports of metallic arsenic totaled 137,533 pounds, with the 
United Kingdom supplying 49 percent, Netherlands 24 percent, and 
Sweden 21 percent. - 

Practically all of the 1950 imports of arsenic sulfide originated in 
Belgium-Luxembourg; arsenical sheep dips came exclusively from the 
United Kingdom. 


TABLE 4.—White arsenic (As;0, content) imported for consumption in the 
United States, 1946-50, by countries 


[U. S. Department of Commerce] 


Short Value | Short | value | Short Value | Short | value | Short | value 


ns tons ns tons 

Belgium- Luxembourg 4 -......... 5| $901 30| $1, 997 952| $43, 544 
Boll A d 11 A. A A as ert 
Canada 275 $24, 074 109 10, 414! 83, 6, 278 96 11.816 179 16, 194 
IC oc sc occa EE 55 LS ccce 497 39, 397 
Le QUIE AA A AS, CN MO A ß 8 11 7 
Italy A IS PACA PO A SS vc E E A Hee 
Mexico 10, 309 571,483, 10,710, 773,133, 7, 132 598, 989 4,511,544, 895; 12, 659, 1, 290, 712 
CCC 2.344 100. 603% 150 16.394] mm S. 80 . A 7 
Poland-Danzig.........|....... MP E 177 eebe 48| 4,866 39 2, 050 
Seat ARA A WE 55 8, 207 28. 4. 400 50| 3. 204 
Sweden 642, 57. 942 1,228 148, 669 1,204 157, 233 11| 1,261 387 29, 427 
SSS A EE 251| 18,833| 1,445 156, 459 ad A EE, O II 

Po! 13, 821 pus 025; 13, 940! 1,145,468| 9, "e 529| 4. 690 UT E 14. 774| 1, 426, 183 


Exports.— Producers of white arsenic reported no direct foreign sales 
in 1950. Exports of calcium arsenate decreased 5 percent from those 
of 1949, whereas exports of lead arsenate increased 21 percent. Colom- 
bia was the principal recipient of calcium arsenate, with Mexico, El 
Salvador, and Peru following in order. Their respective portions of 
the total were 56 percent, 23 percent, 8 percent, and 7 percent. Cuba 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. B. Department of Commerce. 
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was the principal recipient of lead arsenate and with Brazil accounted 
for 90 percent of the total exported. 


TABLE 5.—Arsenicals imported into and exported from the United States by 
classes. 1941-45 (average), and 1946-50, in pounds 


[U. S. Department of Commerce] 


1941-45 
Class (average) 1946 1947 1948 1950 

Imports for consumption: 

White arsenic (As203 content)... 26, 347, 211 |27, 641, 765 27, 879, 965 18, 671. 621 | 9,392, 609 | 29, 547, 402 

Metallic arsen ic 17,766 92. 064 18. 028 36, 587 45, 369 137, 533 

V 447,517 88, 184 44, 092 88, 608 44, 092 147, 055 

Sheep dip. EE 178, 860 1, 460 83, 654 38, 275 55, 830 77, 219 

Lead arsenate eee 552 190: / des 

Fefe. AA A O A 2, 000 

n. yd y AE AA 228, 000 

n Ve EE r EE 110. 152 

( ⅛•A—ͤA—A yd km y 8 88, 640 
Exports: 

White arsenic...........-...--.. 2, 862, 237 |! 2, 000, 000 112, 000, 000 (1) (5) 

Calcium arsenate 4, 426, 920 | 6,877,347 | 4,967, 249 | 4 3, 857, 107 

3 vere eee 4, 769, 091 3, 103, 8 2 1 100 


1 Bezinning Jan. 1, 1946, not separately classified. Figures for 1946-47 are conjectural; none believed ex- 


ported in 1948-50. 
WORLD REVIEW 


Belgium.—Various arsenic products are made by Société Générale 
Métallurgique de Hoboken at plants near Antwerp, Herenthals, and 
Reppel; by Société des Mines et Fonderics de Zine de la Vieille-Mon- 
tagne, Liége; and by Belgochimie S. A., Ghent. 

Canada.—The Deloro Smelting & Refining Co., Ltd., Deloro, 
Ontario, produced about 245 metric tons of refined white arsenic in 
1950, most of it from the treatment of silver-cobalt ores from northern 
Ontario. Experiments were conducted by the Obrien Gold Mine Co. 
and Beattie Consolidated Gold Mine Co. to improve recovery of crude 
arsenics.? l 

Finland.—Output of arsenic concentrates at the Ylojarvi mine 
in 1950 was 266 metric tons. 

Mexico.—Byproduct white arsenic was recovered by Cia. Meta- 
lurgica Peñoles, S. A. (subsidiary of American Metal Co.) at its 
Torreon, Coahuila, lead smelter. The American Smelting & Refining 
Co. also produced white arsenic at its San Luis Potosi copper smelter. 

Portugal.—Mina de Pintor refinery produced 801 metric tons of 
refined white arsenic in 1950. During the year exports amounted 
to 1,276 tons, the bulk of it going to the United Kingdom, which had 
a contract for the entire output in 1950. 

Sweden.—The Boliden Mining Co., largest individual producer of 
white arsenic in the world, confirmed reduction of exports of arsenic 
because of the inroads of organic compounds. The company an- 
nounced that it has thousands of tons in stock, for which there appears 
to be no early consumption.? 


en P., Wet Process For Refining Process: Canadian Min. Jour., vol. 71, No. 4, April 1950, pp 
> 
t Chemical Age, vol. 163, No. 1624, Aug. 26, 1950, p. 301. 
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TABLE 6.—World production of white arsenic, by countries, 1945-50,! in 
metric tons 


[Compiled by;Berenice'B. Mitchell] 


Country ! 1945 1946 1947 

Argentina EE 42 (3) (3) 
A A Se eben te 2. 021 1, 651 1, 210 
Belgium-Luxembourg (exports)...........].......... (3) 3 
e EE 962 829 1, 001 
Canada EE 928 338 357 
Fieses. 88 1. 530 3, 140 2. 510 
/ A S.l ues endis 14 
CHEN 100 1, 420 1, 620 
Japan EE 3 1. 092 1. 407 
!( A y 15, 013 9. 618 9, 685 
New Zealand... 17 18 

EÜ A misuse SEE 3, 200 753 608 
e cee EEN 243 508 1, 005 
Southern Hhodesla 020-000-000 624 216 416 
SPS A aere ð³ AN 393 44 4 
BWedons uu alc e eue dseRcaE DIE bERRU 6, 119 10, 109 16, 088 
Union of South Africa.................... 1 1 
United Kingdom €$........................ 117 147 91 
United States 22, 089 9, 263 17, 014 

TO EE 55, 600 41, 000 56, 000 


1 Arsenic is also believed to be produced in Austria, China, Czechoslovakia, Germany, Hungary, Iran, 
Korea, Turkey. and U.S. S. R., but data are not available. 

2 Arsenic content of ore mined. 

3 Data not available; estimate by author of chapter included in total. 

4 January to September, inclusive. 

Exports. 

* White arsenic, including arsenic soot. 

! Estimated by author of chapter. Total includes estimates for Austria and Germany, but no estimates 
are included for other countries listed in footnote 1. 


Asbestos 


By Oliver Bowles and F. M. Barsigian 


A 
GENERAL SUMMARY 


LTHOUGH production of asbestos in Canada, our principal 
source of supply, reached an all-time high in 1950, the demand 
for asbestos products steadily increased, and virtually all 

ades of asbestos were in short supply. Shortages were more acute 
or African than for Canadian fibers. 

Domestic production nearly equaled the record output of 1949 but 
amounted to only about 6 percent of our domestic requirements. One 
mine in Vermont produces the bulk of the domestic output. Rela- 
tively small quantities of chrysotile, some of it of spinning grade, are 
produced im Arizona, and a small output of amphibole asbestos is 
recorded from several States. 

Imports and apparent consumption exceeded all previous records. 
Imports from Canada attained an all-time high. Imports of low-iron 
chrysotile from Southern Rhodesia, however, and amosite and croci- 
dolite from the Union of South Africa, were much smaller in 1950 than 
in 1949. This has created a rather critical situation with respect to 
these grades, which are obtainable from virtually no other foreign 
sources. All of the amosite and nearly all of the crocidolite are 
obtained from the Union of South Africa. 

Industrial demand, much of it for defense orders, was so high that it 
was dificult to obtain material for the National Stockpile. Some 
progress has been made in developing substitutes. Prices of Canadian 
crudes remained constant throughout the year, but those of other 
grades advanced substantially during the fourth quarter. Prices of 
all grades were again advanced early in 1951. 


TABLE 1.—Salient statistics of the asbestos industry in the United States, 1946-50 


1946 1947 1948 1949 1950 
Domestic asbestos: 
Produced short tons 14, 426 28, 139 37, 237 42, 918 41, 358 
Bold or used................ do 14, 075 24, 035 37, 092 43, 387 42, 434 
A AA 88 $504, 764 $918,558 | $1,806, 261 | $2,614,416 | $2, 925, 050 
Imports (unmanufactured 
short tons 1 455, 594, 839 647, 881 1 509, 366 705, 253 
r 1 $18, 770, 817 | $29, 821, 519 | $37, 974, 092 | $33, 939, 582 | $47, 250, 245 
Erports (un manuſact ) 
short tons 11, 011 1 2, 036 6, 530 17, 621 18, 901 
Veit coo ora dun Mas ne aa a $1, 395. 367 1 $308, 414 $1, 173, 259 $3, 618, 703 $3, 619, 428 
Aprarent consumption...short tons... 1 458, 7 1 616, 838 678, 443 1 535, 132 728, 786 
Exports of asbestos products 2. $8, 169, 466 | $11, 135, 113 $9, 321, 351 $9, 666, 560 $8, 111, 922 
! Revised figure. 
3 194649 figures revised to exclude value of Magnesia and manufactures." See footnote 1, table 6. 


Domestic production and sales of asbestos were a little lower in 1950 
than in 1949. Chrysotile was produced in Vermont and Arizona and 
amphibole in California, Georgia, North Carolina, and Oregon. 

139 
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TABLE 2.—Asbestos sold or used by producers in the United States, 1946-50, by 


varieties 
Chrysotile Amphibole Total 
Y ear 
Short tons Value Short tons Value Short tons | Value 
DII oe EE 13. 645 $499, 260 430 $5, 504 14. 075 $504, 764 
J//ͤ h 23, 586 912, 340 449 6, 218 24, 035 918, 558 
„ NP OAS (1) (i) (1) (1) 37, 092 1, 806, 261 
1010- A eee eee ( (1) (1) (1) 43. 387 2, 614, 416 
A A (!) (i) (1) (1) 42, 434 2, 


! Bureau of Mines not at liberty to publish figure separately. 


Alaska.—No asbestos was produced in 1950 from the Alaska de- 
posits in the Kobuk River district, but Philip S. Hoyt, P. O. Box 83, 
Aguila, Ariz., reported that in 1951 he planned production of asbestos 
suitable for filter fiber. 

Arizona.—Production of chrysotile in Arizona almost doubled in 
1950, and some high-quality material suitable for the National 
Stockpile was recovered. The following firms and individuals were 
active: Arthur Enders, P. O. Box 362, Globe; Gila Asbestos Co., 
Globe (started operations in March 1950 at the Wilson Cherry Creek 
mine near Young); Kyle Asbestos Mines of Arizona, P. O. Box 302, 
Globe; Phillips Asbestos Mines, Drawer 71, Globe; and R. G. Robert- 
son, 1417 East MacDowell St., Phoenix (Bear Canyon mine on the 
San Carlos Indian Reservation). 

California.—In Inyo County production of amphibole was reported 
by the Huntley Industrial Minerals, Inc., P. O. Box 305, Bishop. 
Powhatan Mining Co., 6721 Windsor Mill Road, Baltimore 7, Md., 
produced tremolite from the Sylvester mine near Hazel Creek in 
Shasta County. Sales of tremolite were reported by the Loma 
Blanca Mines, Inc., from Shasta County. There was no commercial 
production from this operation in 1950; in November 1950 the lease 
expired, and the property reverted to the owners. The Blas Asbestos 
Corp., La Moine, Calif., did not operate in 1950, and in August 1950, 
Johns-Manville Corp. took an option on the property. 

Georgia.— Powhatan Mining Co. produced amphibole in Meri- 
wether County, Ga., near Gay. Industrial Minerals Corp. reported 
development work on tremolite in Rabun County. 

Montana.—Interstate Products Co., Inc., has done some develo 
ment work on its amphibole-asbestos properties in the Gallatin 
Canyon. 

North Carolina.—Powhatan Mining Co. produced amphibole in 
Transylvania County near Lake Toxaway. Industrial Minerals 
Corp., Asheville, continued development work on amphibole deposits 
in Macon and Yancey Counties. 

New Mexico.—According to report, W. S. Beall, of Las Vegas, is 
developing a tremolitc-asbestos deposit in the Guienas Canyon district 
8 miles southeast of the Elk Mountain mining district, west of Las 
Vegas. 

Oregon Philp S. Hoyt, P. O. Box 83, Aguila, Ariz., reported 
production in Oregon of asbestos suitable for use as filter fiber. 

Vermont.—The Vermont Asbestos Mines Division of the Ruberoid 
Co., 500 Fifth Ave., New York 18, N. Y., the largest producer of 
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chrysotile in the United States, prepared a range of well-graded fibers 
in its new mill, which began operation in 1949. The company used 
part of the output in its own asbestos-products plants. 


CONSUMPTION AND USES 


As shown in table 3, the apparent consumption of raw asbestos in 
the United States was about 36 percent higher in 1950 than in 1949; 
it was, in fact, the highest in the history of the industry. For both 
tertiles and brake linings the demand was greater than the supply. 
Insulation products and building materials were in strong demand. 
The relationships between the consumption of asbestos, industrial 
production, und E volume of building construction are shown 
graphically i in fi 

Articles on as Ge that appeared during the year included one on 
preparation of raw asbestos in the textile plant and the processes 


— new construction A Y 
E 


industrial 
production 


1920 Lo cun a 


INDEX NUMBERS 1935-39 AVERAGE - 100 


Fee 1.—Consumption of asbestos compared with total new construction and industrial production, 
1920-50. Statistics on value of construction from Bureau of Foreign and Domestic Commerce and on 
industria! production from Federal] Reserve Board 
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employed in carding and spinning.’ A wider use of asbestos in air 
filtering is indicated in another article.? There was also published 
a general summary of facts about asbestos and its industrial applica- 
tions.? 


TABLE 3.— Apparent consumption of raw asbestos in the United States, 1941-50 


Year Short tons Value Year Short tons Value 
„ 438, 741 | $18, 309, 005 || 1946 2 ele 458, 727 | $17, 880, 214 
A ee ates 433,949 | 21,582,006 || 1947 616,838 | 30, 431, 663 
1913 e 445, 902 23, 351, 483 IJ 678. 443 38, 607. 094 
194444. 389. 241 18, 864, 291 CC ISA 1535, 132 32, 935, 295 
A 8 378,030 | 15, 926,622 || 1950p 46, 555, 867 

1 Revised figure. 


Foreign as well as domestic demand for all grades of raw asbestos 
was at a high level during 1950. Rehabilitation of asbestos-products 
plants in continental Europe increased the demand for both Canadian 
and African fibers in that area. The expanding military program 
resulted in numerous defense orders for products in which strategic 
grades of asbestos are used; in consequence, there was a shortage both 
of the spinning grades of Canadian fiber and the special grades that 
originate in Africa. The urgent need for increased production of 
asbestos, especially in the United States, stimulated active interest 
in exploration, but no promising results had as yet been reported. 


PRICES 


As quoted in the magazine Asbestos, the following prices, in short 
tons, f. o. b. mines, were constant throughout the year for Canadian 
asbestos: Group 1 (Crude No. 1) $960-$1,050; group 2 (Crude No. 2, 
Crude Run-of-Mine, and Sundry), $400-$550. Other grades were 
constant in price from January to October as follows: Group 3 (Spin- 
ning Fiber), $232-$425; group 4 (Shingle Fiber), $95.50-$141; group 5 
(Paper Fiber), $78.50-$88; group 6 (Waste, Stucco or Plaster), $58; 
group 7 (Refuse or Shorts), $28-$52. From November to the end 
of the year the latter groups were quoted as follows: Group 3 (Spin- 
ning Fiber), $250-$425; group 4 (Shingle Fiber), $105-$155; group 5 
(Paper Fiber), $85-$97; group 6 (Waste, Stucco, or Plaster), $63; 
group 7 (Refuse or Shorts), $30-$57. 

Prices of Vermont asbestos, in short tons f. o. b. Hyde Park or 
Morrisville, Vt., were constant from January to October 1950 as fol- 
lows: Shingle Fibers, $111.50-$124, Paper Fiber, $79-$96.50, Waste, 
Stucco, or Plaster, $59; Refuse or Shorts, $28.50-$52.50. From 
November to the end of the year, prices were advanced as follows: 
Shingle Fiber, $122.65-$148.50; Paper Fiber, $86.90-8106.15; Waste, 
Stucco, or Plaster, $64.90; Refuse or Shorts, $31.20-$57.60. Early 
in 1951 Canadian prices were advanced substantially, but Vermont 
prices were frozen at the December level. 


1 Bloomfield, Gerd M., Speaking About Ashestos Yarn: Asbestos, vol. 31, No. 12, June 1950, pp. 4-10; 
vol. 32. No. 1, July 1950, pp. 6-12; vol. 32. No. 2, Aurust 1950, pp. 10-13. 

3 Asbestos, The Air-Filtering Industry: Vol. 32, No. 1, July 1950, pp. 14-15. 

3 Bowles, Oliver, Varieties and Uses of Asbestos: Asbestos, vol. 32, No. 3, September 1950, pp. 4-12. 


ASBESTOS 143 


FOREIGN TRADE * 


Imports.—As the United States is the principal consumer of asbestos 
and produces only a small percentage (6 percent in 1950) of its require- 
ments, large tonnages are imported. In 1950 imports were 38 percent 
higher than in 1949. Of this total, 96 percent came from Canada 
2 percent from the Union of South Africa, and about 1% percent from 


Southern Rhodesia. On a value basis, the African percentages are 
much higher. 


TABLE 4.— Asbestos (unmanufactured) imported for consumption in the United 
States, 1946-50, by countries and classes 


[U. 8. Department of Commerce] 


Crude (including 
blue fiber) Mill fibers Short fibers Total 
Country 
Short | value | Short | value Short Value Short Value 
EEN 113, 878 |1$1, 775, 764 | 453,235 ¡$10, 391,013 | 288, 550 |$6, 604, 040 |1455, 663 |1$18,770,817 
TW EE ͤ siu 35, 951 | 4,810,852 | 162,405 | 13, 957, 307 | 396, 483 |11,053, 360 | 594, 839 | 29, 821, 519 
19418. 35,088 | 5, 420,600 | 176, 908 | 18,028, 161 | 432,885 |14, 525, 331 | 647, 881 | 37, 974, 092 
1949 
Australia ........... 249 // AA 8 „ 249 58, 965 
Bolivia 69 0) ͤͥ ˖òœ—.: PA EE 9, 927 
. 3 846 | 2313, 328 |3127, 347 214, 437,052 | 342, 590 12, 721, 533 2470, 783 | 27,471,913 
CCC ⁵¼ Ä 324 1,2 ral AAA uec ia 100 9, 907 
Portugal............. mp C. s AA. A AM Q) 65 
Southern British e 
Africa 3 497 „ AM PA eher 2 497 97, 580 
Southern Rhodesia ‘.|213, 641 |22, 979, 827 81 30,305 AA AA 213,722 | 2 3,010, 222 
Spain --- (3) Mis lis tal 000000 (2) 27 
nion of South 
Africa 2. Zen [13.123.791 1 ARMA A OA AAA 2 22, 720 | 2 3, 123, 731 
p SSH... cil 1, 221 OOO AO O E 88 1, 221 56, 
United Kingdom.... » ͥ— hy AAN AA, EE 5 
Venezuela (3) )))) (3) 27 
Total, 1919. 239, 272 26, 741, 789 |2127, 504 |214, 476, 260 | 342, 590 |12, 721, 533 1509, 366 | 33, 939, 582 
1950 
Australia............ 273 GO: 82 AM. ß , 273 60, 882 
Bolivia 39 JJ ⁰• A EE 39 4, 894 
Langg siewe dee 830 347,727 | 177,865 | 21,108, 380 | 499, 663 20, 041, 799 | 678, 358 1, 497, 906 
Gülle 65 h ³ u 8 21, 225 
Finland............- 1 JJ AAA PA A 1 135 
Italꝓ occ 5 2, 227 14 Fr / 19 14, 411 
Portugall 40 E ré AAA PEER K 40 3,137 
Southern British 
ITT 1, 330 Dr AA WEG, WE SE 1, 330 300, 083 
Southern Rhodesia 1. 9,336 2, 813, 041 556 286, 825 bn fates EEN 9,892 | 3,099, 866 
Union of South 
Aírica 222. 14, 658 | 2, 164, 504 147 12,302 A AI 14, 805 2,176, 806 
L. S. S. R 426 10) IN A PA 426 69, 180 
United Kingdom.... 1 4 1:420 1... o ne NAAA 5 1,720 


ree | eee [AEA——ꝛ— | ———— M a Leen ` EE Ee 


Total, 105. 27, 004 | 5, 787, 335 | 178, 586 | 21,421,111 | 499, 663 (20.041, 709 | 705, 253 | 47, 250, 245 


! Revised figure. Changes in crude asbestos entries and country totals for 1946 in Minerals Yearbook, 
1947, p. 147, are as follows: China (39 short tons, $3,000), total (39 short tons, $3,000); Southern Rhodesia 
(4.214 short tons, $762,520), total (4,438 short tons, $788,051); Union of South Africa (6,324 short tons, 
$433.312), total (6,324 short tons, $633,312), grand total, crude (13,878 short tons, $1,775,764), grand total, 
Mi countries (455,663 short tons, $18,770,817). 

3 Kevised figure. 

1 Less than 0.5 ton. 

* Includes 579 tons ($119,744) of chrysotile crude in 1949 and 207 tons ($44,895) In 1950 credited by U. 8. 
Department of Commerce to Mozambique. Since Mozambique is not an asbestos producer, it is assumed 
thai this actually originated in Southern Rhodesia. 

Includes in 1949, 2,930 tons ($113,279) of amosite crude, and in 1950, 1,000 tons ($96,075) of amosite crude 
and 10 tons ($2,715) of blue (crocidolite) crudes credited by U. 8. Department of Commerce to Mozambique, 
Since Mozam bique is not an asbestos producer, it is assumed that this originated in the Union of South Africa. 


* Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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_Exports.—Exports of unmanufactured asbestos were exceptionally 
high in 1949 and 1950. Exports of asbestos products, however, declined 
somewhat from 1949. 


TABLE 5.—-Asbestos and asbestos products exported from the United States, 
1946-50 


[U. 8. Department of Commerce] 


Unmanufactured as- Asbestos 


bestos products ! 
Year 
Short tons Value Value 
hr TEE EEN 11,011 | $1,395,367 | $8, 169, 466 
AAA AA AAA y eee aU 32,036 2 308, 414 11. 135. 113 
E AE A ͤ ͥ mm. K ⁊ð j. ĩ k E 6. 530 1. 173. 259 9. 321. 351 
MV DEE ³ 8 17, 621 3, 618. 703 9, 666, 560 
//ôöĩÜêr0W ˙ f ⁵ A St ee 18. 901 3, 619, 428 8. 111, 922 


1 1916-49 figures revised to exclude value of “Magnesia and manufactures.” See footnote 1, table 6. 
3 Revised figure. 


TABLE 6.—Asbestos and asbestos products exported from the United States, 
1949-50, by kinds 


[U. S. Department of Commerce] 


1949 1950 
Product 
e Quantity| Value |Quantity| Value 
Unmanufactured asbestos: 
Crude and spinning Uberg - short tons. 6, 501 {$1,741,984 6. 255 81. 682, 403 
Nonspinning fibers :—P-U U do.... 5,541 J1, 327. 876 11,078 | 1,803, 457 
Waste and refuse... accola econo do.... 5,489 | 518.543 1, 568 133, 568 
Total unmanufnctured ⸗ .. do 17. 621 ¡3,618,703 18, 901 | 3, 619. 428 
Asbestos products: ! 
Brake -DIGURS. een uuu EE err PEN KREIS RE de do.... 112] 275,208 219 397, 147 
Brake lining: 
Molded and semimolded......................... do.... 1,513 2,641,045 1,751 | 2, 686, 954 
Not mnlded. uc linear feet.. 763, 961 470,545 532. 358 342, 542 
ClOteh facing E number..| 034,520 523.756 11,005, 685 77.032 
Construction materials zꝑ·ꝑʒ Ll lll..l... short tons.. 21,362 2. 4185, 172 12,025 | 1,755, 149 
Pipe covering and cemento... do 4,325 063, 500 1.143 205, 185 
Textiles, yarn, packing, and sheets do.... 1. 209 ;1, 891, 831 1.215 | 1. 811. 105 
Manufactures, n. A AA (2) | 473, 219 (2) 333, 508 
A ⁵ 8 p. 666, 560 | „ 8,111, 922 


1 The item “Magnesia and manufactures” carried in this table for many vears has been omitted because 
it includes a great variety of products only one of which (pipe covering) contains asbestos, The value of ex- 
ports of “Magnesia and manufactures” was as follows: 19t9— $1,231,157; 19508830, 674. 

2 Quantity not recorded. 


TECHNOLOGY 


Further progress was made in developing processes for removing 
iron from Canadian asbestos to make it a suitable substitute fer the 
low-iron chrysotile obtained in Southern Rhodesia. The shrinkage in 
imports from Southern Rhodesia was a powerful stimulus for such 
research. The Johns-Manville Corp. began making low-iron “Quin- 
terra” asbestos paper in a new mill designed for this purpose at Tilton 
N.H. Raybestos-Manbattan, Inc., continued its research and pilot- 
plant work on a low-iron asbestos paper, “Novabestos.” The Naval 
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Research Laboratory in Washington, D. C. also developed a process, 
employing the centrifugal action of water in a papermaker’s Vor- 
trap,” which accomplishes a remarkable reduction in the iron content 
of Canadian fiber. 

Considerable work was done in the Bureau of Mines Electrotechnical 
Laboratories at Norris, Tenn., on asbestos synthesis, particularly in 
the field of the amphiboles, but no reports have yet been issued. 

The Asbestos Textile Institute has maintained a research fellowship 
at Rutgers University since 1946. One of its accomplishments has 
been development of a testing machine for evaluating the resistance 
of asbestos textiles to abrasion and flexing action. 


WORLD REVIEW 


Although official statistics are too incomplete to permit an accurate 
estimate of total production at this time, it appears that for the first 
time in history world output exceeded a million tons in 1950. Canada 
produced about two-thirds of this total. 


TABLE 7.—World production of asbestos by countries,’ 1945-50, in metric tons 
[Comniled by Helen L. Hunt) 


Country ! 1945 1946 1947 1948 1949 1950 
a NOMINE UN ee 153 (2) (2) (2) (2) (3) 
Australia: 
Nes South Wales 2, 674 241 290 330 284 8 289 
South Australian 7 8 40 41 17 (3) 
RE e AA AA r^.) AAA AA EE GE KEE 
Western Australia .................... L 109 380 1, 069 977 1. 318 1494 
Bolivia (e1ports) EE Ol EE 141 147 182 (2) 
Brinl] A EE 2,723 1, 214 2. 631 1, 304 1 3 
Canada (cales) EE 423, 559 506, 371 600, 391 650, 239 521, 543 794, 095 
i Ee 313 0 (2) 150 1 1) 
a AA 8 3, 182 4, 142 6, 795 8, 106 12, 556 (2) 
Te ee 8 85 65 1,015 1, 625 117 260 
AE c 2020 ee daa! ahs ih te 4.197 5, 781 6, 351 10, 818 8, 395 (3) 
177% M EE 75 934 104 1, 059 ?) 
French Indochina. 11 AA abe cae (3) (?) 
French IO ooo 480 446 825 399 402 511 
))/k(üöwĩÜù te le ĩ 833 312 123 W 148 (2) 
Dy EE 5, 222 8,814 10, 719 13, 044 15, 365 21, 433 
AAT ohn athens !... 8 8, 044 3, 997 4, 249 4,509 5, 456 4, 948 
A E ee eet Seen cuts 389 165 582 510 716 (2) 
2 a) 0) (2) e) (2) 
NUIT LOOM oon v ete 2 
LELEA rr A HR eus ) 1, 303 { 17... pn A (2) 
„Fü. 1 1 (°) (8) 2 (2) 
E ö ³˙¹. / PEA, y 8 (3) 
PrE AE A a e es clans 20 12 91 414 101 271 
Southern Rhodesiiazaz lc cLuL.. 51, 068 50, 686 49, 073 82, 502 72. 246 64, 888 
A O A 8 35 40 (2) 
swa"dbngd A 21. 243 29,155 25, 360 29, 421 30,514 29, 635 
Switzerland: o ose ci rr AAA AA 2) 
o E A S I ĩͤ A8 135 55 36 203 170 (3) 
Urion of South Africa 25, 597 18, 348 27,344 41, 49n 64, 3.34 | 79, 208 
United States (sold or used by producers)“ 11.091 12. 769 21,801 33, 619 39, 360 38, 195 
7777 88 (i 6⁵ 240 192 192 om 
Total (estimate). ................... 632, 000 121, 000 872. 0001 295, 000 895, 000 | 1, 206, 000 


In adCition to countries listed asbestos is produced in Algeria, Bulgaria, China, Czechoslovakia, Uganda, 
ard U, S. S. R. Estimates by authors of the chapter are inclu:led in total. 

3 Data not available; estimate by authors of the chapter included In total. 

t Januar; to June, inclusive. 

t Ex lusive of sand, gravel, and stone (waste rock only), production of which is reported as follows: 1945, 
4,6% Loris; 1946, 5,74% tons; 1947, 8,718 tons; 1918, 40,066 tons; 1949, 32,015 tons; 1950 data not available. 

$ Incindes asbestos flour. 

* Less than 1 ton. 
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CANADA 


Canadian asbestos production in 1950 recovered remarkably from 
the low output of 1949, caused by a prolonged strike. Shipmeats of 
875,344 short tons, valued at $65,854,568, compared with 574,906 
tons, valued at $39,746,072, in 1949 were a gain of 52 percent in quan- 
tity and 66 percent in value. Further expansion was foreseen for 1951 
and 1952. The Asbestos Corp. almost doubled its mill capacity at 
the British Canadian mine by building a new rock mill and recondi- 
tioning an old one.5 Johnson's Co. was building a new mill at Black 
Lake with a daily capacity of 4,000 tons of rock, but this was not 
expected to be in operation before the end of 1951. Canadian Johns- 
Manville Corp. made satisfactory progress in its extensive block- 
caving development and expected to have substantial production 
from three blocks during 1951. United Asbestos Corp., Ltd., has 
extensive properties near and under Black Lake, and a shaft has been 
sunk. According to report, drilling results were quite encouraging, 
but production was still in the indefinite future. 

In 1950, for the first time, a substantial output of asbestos was 
indicated for areas outside of Quebec. The completed mill of the 
Canadian Johns-Manville Corp. in Munro Township, Cochrane 
District, Ontario, began operation in April. A detailed description 
of the deposit, and also of the mine and mill, was published.“ Teegana 
Mines, Ltd., made some progress in development work and erection 
of a mill on a property near South Porcupine in Deloro Township, 
Ontario. This property had produced a small tonnage of chrysotile 
asbestos many years earlier.’ 

Diamond drilling established the presence of a deposit of good- 
quality chrysotile in northern British Columbia. Conwest-Explora- 
tion Čo., atd., Toronto, Canada, planned extensive development 
bie during 1951.8 These deposits have been described in some 

etail. | 


TABLE 8.—Sales of asbestos in Canada, 1949-50, by grades 


[Quebec Department of Mines] 
1949 1950 
Value Value 
Short tons " Short tons n 
verage verage 
Total per ton Total per ton 
Grade: 
CU ir ds 652 $420, 188 | $644. 46 904 $587. 569 $649. 97 
o onc ewe (AA 194, 583 | 24, 463, 702 125. 72 305, 194 | 41, 002, 785 134. 35 
Ser 379, 671 | 14, 862, 181 39. 14 569, 246 | 24, 264, 214 42. 63 
"POUR EE EEN 574, 906 | 39, 746, 072 69. 13 875,344 | 65, 854, 568 75. 23 
Rock mined.....................- S/ / ö 12,210; T80: EES 
Rock milled...................... . piace sete emm 8, 65,00 0 uana 


Se E W. Nowers, Industrial Mineral Notes: Canadian Min. and Met. Bull., vol. 43, No. 455, March 
1950, p. 131. 
6 Northern Miner, New Asbestos Mine in Production: Vol. 36, No. 11, June 8, 1950, pp. 14. 
T Northern Miner, Asbestos Producer for Porcupine: Vol. 36, No. 25, Sept. 14, 1950, pp. 17-19 
Communication from M. F. Goudge, Ottawa, Can. 
* Asbestos, Asbestos in British Columbia: Vol. 32, No. 5, November 1950, pp. 16-20. 
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AFRICA. 


Southern Rhodesia.—As indicated in table 9 asbestos production in 
Southern Rhodesia in 1950 declined considerably below the level of 
1949 but was higher than in 1948, Increased prices are reflected in 
the substantial gain in value of sales in 1950. The bulk of the pro- 
duction is obtained from four mines in the Shabani area—the Nil 
Desperandum, Birthday, 170, and 177. A smaller output is obtained 
from the King and Gath mines in the Mashaba district and the 
Croft mine in the Filabusi district. Nearly all of the production is 
in the hands of the Rhodesian and General Asbestos Corp., a sub- 
sidiary of Turner € Newall, Ltd., of Manchester, England. The 
strong demand for low-iron chrysotile stimulated increasing activity 
SES and development of other asbestos deposits in Southern 

odesia. 


TABLE 9.—Asbestos produced in Southern Rhodesia, 1945-50 


Year Short tons Value Year Short tons Value 
UO ps seo is 56,293 | £1, 788,386 || 1918888 68, 897 | £2, 604, 623 
ö; 55, 872 1, 676, 503 194999999 79, 638 3, 986, 703 
TEE AA 54, 094 1, 738, 484 || 19500 71, 627 4, 615, 490 


Union of South Africa.—Asbestos production in the Union, as indi- 
cated in table 11, made remarkable gains in 1949 and 1950. "The 
amosite expansion program is reflected in an increase of about 40 
percent in output in both 1949 and 1950 compared with 1948. The 
chrysotile output was nearly twice as great in 1950 as in 1949. This 
increase probably was due to growing activity in the new mine and 
mill of Kinlock Asbestos, Ltd., about 25 miles from Barberton. The 
output of crocidolite (blue asbestos) gained 44 percent in 1950 over 
1949. Milling methods for amosite and blue asbestos were described.“ 

Swaziland.—The Havelock mine in Swaziland close to the Transvaal 
border has become a substantial producer of chrysotile. Output in 
1950 was slightly lower than in 1949. 

Madagascar.—An unusual type of peach-colored asbestos occurs in 
Madagascar. It has been identified by three independent laboratories 


TABLE 10.— Asbestos produced in and exported from the Union of South Africa, 
1946-50 ! 


Production (short tons) Exports 
— — äñ4ä— 


Total Short tons Value 


20, 225 21,481 | 2557, 008 
30, 142 33, 237 927, 371 
45, 735 38,550 | 1, 138, 792 


70, 917 63, 428 2, 600, 323 
3 87, 412 350,272 | 3 2, 456, 396 


! Data from Union of South Africa, Department of Mines, quarterly and monthly reports. 
1 Includes 320 tons produced in Natal. 
January to September, inclusive. 


BR Mining and Industrial Magazine, Milling South African Amosite and Blue Asbestos Fibers: Vol. 50, 
No, 3, March 1950, pp. 147-149. 
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TABLE 11.—Asbestos produced in the Union of South Africa, 1945-50, by varieties 
and sources, in short tons ! 


Variety and source 1945 1916 1947 1948 1949 1950 

Amosite (Transvaal) :: 16, 737 9, 838 18,7 30,372 41, 974 42, 391 
Chrysotile (Tránsvaal)...:. eee o 1, 765 1, 666 2, 253 4, 441 1, 009 14, 015 
III EE sua eost ccu classi ĩ S ated 320 
Blue (Transvaal) ) 1,471 1, 102 890 2, 605 9, 181 15, 256 
Bluc (Cate: ³ðVç ĩð? sisse sU 8, 200 7, 539 8, 183 8, 301 11, 930 15, 211 
Anthophyllite (Transvaal)................ 43 30 30 13 154 

NV E 28, 216 20, 225 30, 142 45, 735 70, 917 87, 412 


1 Data from Union of South Africa, Department of Mines, quarterly and monthly reports. 


as anthophyllite; but, unlike most anthophyllites the fibers are as 
strong and flexible as those of chrysotile. The location and extent 
of the deposit have not yet been determined. 


OTHER COUNTRIES 


Corsica.—It is reported that the Canari mine produced 1,050 tons 
of asbestos during ihe first quarter of 1950." 

Cyprus.—Conditions i in the Cyprus mines, which produce substan- 
tial quantities of short-fiber chrysotile, were described briefly.” 
Production figures for 1950 are not yet available, but the industry 
made large gains in 1949 when eight mills were in operation. Accord- 
ing to a “report, the fiber recovered is about 1 percent of the total 
rock quarried and about 3 percent of the mill rock 

Italy.—Italian output of asbestos has expanded greatly during 
recent years. About 90 percent of production is from the ‘Turin and 
Dondrio mines. 

Japan.—Doth amphibole and chrysotile asbestos occur in Japan, 
but production is confined to short-fiber chrysotile. It was reported 
that asbestos mining there is unprofitable.” Mining activities are 
supported by the profits of asbestos-products plants. 

u Mining World, vol. 12, No. 9, August 1950, To 
13 Asbestos, Cyprus Asbestos Mines Ltd.: Vo 31, No. 12, June 1950, p. 1 
13 The Minine Journal, Cyprus Mineral Output Booms in 1949: Vol. ve No. 5986, May 1950, p. 480 


s Mining World, vol. 12, No. 1, January 1950, p. 50. 
13 Lee, Donald E. „A Further Report on Janan. " Asbestos, vol, 31, No. 8, February 1950, pp. 10-14. 


Asphalt and Related Bitumens 


By A. H. Redfield and Elizabeth Sims 


A 


GENERAL SUMMARY 


OMESTIC demand! for petroleum asphalt (including small 
D quantities of imported lake asphalt and grahamite) was 19 per- 

cent larger in 1950 than in 1949, but export demand was nearly 
39 percent lower. As export demand was little more in 1950 than 1 
percent of the total demand, however, the total demand increased 17 
percent from 1949 to 1950. In numerical terms, an increase of 
1,678,777 tons in domestic demand, offset in part by a decrease of 
91,227 tons in export demand, was more than met by an increase of 
1,678,737 tons in refinery production and an increase of 111,358 tons 
in imports of petroleum and lake asphalt. As a result, stocks held 
at the refineries were increased by 68,179 tons during 1950, compared 
with a withdrawal of 134,366 tons from stocks during 1949. 


TABLE 1.—Supply and distribution of asphalt and related bitumens in the 
United States, 1949-50, in short tons 


1919 1950 
SUPPLY 
Native asphalt and related bitumens: 
a EE 1, 202, 393 1, 250, 852 
Imports (chiefly lake asphalt)... od ⁰⁰ 4, 109 5, 863 
Petroleum asphalt (excluding road oil): 
Pride: nas JJ A ES IE RR RAS 8, 910,362 | 10, 589, 099 
IURIS ß Ee A EN 213, 967 323, 571 
Stocks. Jan T. A ggf ð j EE 1, 028, 548 894, 182 
hh ote, a dp du ddp eu yd C dC E E 11,359, 379 | 13,063, 577 
DISTRIBUTION 
Native aspralt and related bitumens: l 
DATES ie n.. ⅛ geg 1,185, 721 1, 232, 45 
J!! eeh ie oe A E Ecl 88 16, 672 18, 817 
Petroleum asphalt (excluding road oil): 
In-licated (apparent) domestic demand ) 9,028, 348 10, 707, 125 
))) ³ĩðÄQ—A2AA ³ðWWAA.. ⁵ĩðV2ö bu ði%/ſ EE E UR 231, 456 143, 22 
J! ⁵ ↄ · g ys 8 891. 182 962, 361 
Total distribution | 11, 359, 379 | 13, 053, 577 


.! Domestic demand for native asphalt excludes, and that for petroleum asphalt includes, lake asphalt, 
Macs tais has the same sorts of uses as the manufactured product. 


. NATIVE ASPHALT AND BITUMENS 


_Bituminous Rock.—Sales of bituminous rock by producers in the 
United States increased in tonnage from 1,150,931 short tons in 1949 
to 1,184,676 tons in 1950 but decreased in value from $4,264,989 in 


1 Tbe term “domestice demand” as used in this chapter means apparent consumption, that is, production 
plus net imports and changes in refiners’ stocks. 
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1949 to $3,522,308 in 1950. Bituminous limestone amounted to 
920,874 tons valued at $2,536,912 in 1949 and 1,071,955 tons valued 
at $2,737,056 in 1950. Bituminous sandstone totaled 230,057 tons 
valued at $1,728,077 in 1949 and 112,721 tons valued at $785,252 
in 1950. Average sales values of bituminous limestone decreased 
from $2.75 per short ton in 1949 to $2.55 per ton in 1950. Average 
sales values of bituminous sandstone decreased from $7.51 per ton 
in 1949 to $6.97 per ton in 1950. 

Gilsonite.—Sales of gilsonite by producers in northeastern Utah 
increased from 51,462 short tons valued at $1,303,584 in 1949 to 66,186 
tons valued at $1,774,330 in 1950. The average sales value per ton 
at the mine or railhead increased from $25.33 in 1949 to $26.81 in 1950. 


MANUFACTURED OR PETROLEUM ASPHALT 


Production.—Petroleum refineries in the United States produced 
10,589,100 short tons of asphalt in 1950, an increase of 19 percent 
over the 8,910,400 tons produced in 1949. The increases were general, 
but were greatest in the East Coast, Louisiana-Arkansas, and Okla- 
homa-Kansas-Missouri districts. 

Stocks.—Stocks of asphalt held at refineries increased nearly 8 
percent from 894,200 short tons on December 31, 1949, to 962,400 
tons on December 31, 1950. The principal increases were in the 
East Coast, Texas Gulf Coast, Indiana-Ilinois-Kentucky, ete., 
Arkansas-Louisiana Inland, and Louisiana Gulf Coast districts. On 
the other hand, asphalt stocks were reduced in the Appalachian, 
California, and Texas Inland districts. 


TABLE 2.—Supply and disposition of petroleum asphalt (exclusive of road oil) at 
refineries in the United States in 1950, by refinery districts, in short tons 


Stocks Consump- 
. tion by ie " 
; producers, omestic 
District Production| Receipts ! transfers, 2 | consum- 
losses. and ers 
exports 
East Coast 2, 750, 200 457, 500 193,100 | 2, 993, 500 
Appalachian. LL. lsr- 376, 200 41, 100 28, 700 405. 300 
Indiana, Illinois, Kentucky, etc....| 1,934. 400 60. 300 273, 500 | 1, 709, 500 
Oklahoma, Kansas, Missouri 1, 046, ^00 96, 000 99.000 | 1, 041, 600 
Texas: 
Gulf Coast 545, 200 17, 500 34, 900 507, 000 
ËU WEE 602, 200 52, 100 70, 600 584, 800 
een! HEEN ek —— ee ERE — 
Total Teras 1. 147. 400 69, 600 105,500 | 1,091, 800 
=$ | == A 
Louisiana- Arkansas: 
Lousiana Gulf Coast........... 638, 00 . 68, 700 555. 500 
Arkansas, Louisiana Inland 623, 300 58, 200 35, 000 630, 100 
AR ͤ v ood oet 
Total Louisiana-Arkansas...| 1,261, 300 58, 200 : 103, 700 | 1,185,600 
Rocky Mountain 413, 400 126, 700 50, 200 61, 100 39. 000 499, 200 
California... 1, 660, 2000 123,500 | 112,400 69, 300 | 1. 602. 000 
le — . — EE ———-»— 
Total:1 950 10, 589, 100 909, 400 894. 200 962, 400 901, 800 | 10, 528, 500 
1 8, 910,400 | 955,000 | 1,028,500 | 894,200 | 1,081,600 | 8,921, 100 
— ———üU s 


! Receipts from Intraindustry refinery transfers, addition of other petroleum products blended to make 
cut-back asphalts. imports, and transfers from stocks formerly not classified as asphalt. 
3 Transfers between refineries and transfers of asphalt to stocks not so classified. 
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Sales.—Sales of petroleum asphalt to domestic consumers increased 
18 percent in quantity from 1949 to 1950 and 9 percent in value. 
The average sales value per short ton decreased from $18.21 in 1949 
to $16.87 in 1950. The greatest increases in tonnage sold were in the 
East Coast, Louisiana Gulf Coast, Oklahoma-Kansas-Missouri, 
Texas Inland, California, and Rocky Mountain districts. The only 
exception to the general increase in asphalt sales was in the Texas 
Gulf Coast district. . 

Of the total petroleum asphalt sold to domestic consumers in 1950, 
25 percent was manufactured from foreign petroleum, imported mainly 
from Venezuela, Colombia, and Mexico, compared with 23 percent in 
1949, Although runs of foreign crude to stills increased 14 percent 
from 1949 to 1950, sales of asphalt made from foreign crude increased 
17 percent from 1949 to 1950. Of the foreign crude processed, 8 
percent (revised figure) was converted to asphalt in 1949 and a little 
over 8 percent in 1950. Ninety-four percent of the asphalt made 
from forcign petroleum in 1950 and all of it in 1949 was manufactured 
in East Coast refineries. 


TABLE 3.—Asphalt and asphalt material (exclusive of road oil) sold at petroleum 
refineries to domestic consumers in the United States in 1950, by form and 


[Value f. o. b. refinery] 


From domestic From foreign 


petroleum petroleum Total 


Short tons Value Short tons 


t fot— 
FC 698, 823 | 1,145, 541 820, 515, 627 
ege o | E 
Blending with rubber 356, 549 11, 872 302, 277 
5 660, 580 13, 087 234, 720 
Mastie and mastic cake... 83, 315 285 
ting. 33, 678 768, 184 3, 901 101. 012 
Molding compounds 74,004 | 1,324, 586 10, 502 246, 990 
uses 241,742 | 4, 506, 032 165, 614 | 3,048, 676 
Total 4, 078, 950 1, 967, 155 
Semisolid and Uquid products 
More than 200 - 
WK 
ring... 7, 859, 794 
Noo mg.... 13, 746, 040 
Waterproofing..........._. 323 7, 208 
Msi... | 1.920 17,2122 47,212 
Cut-back asphalts: 
WË e 2 216.881 
55 182, 51€ 
Keele asphalts and 
Pali. - 18, 290 119, 489 | 2,440, 692 
ts, enamels, japans, 
e QUe LL... 54,057 | 1,605, 168 20, 136 377, 157 74,193 | 1,982,325 
liquid products 66,202 | 1.178, 264 55 , 030 66,257 | 1,177,291 
Total 2. 656, 580 4,482,361 | 74, 903, 333 
€——— | MHÓ———— X — — — €—— | ——— MM —À 
Grand total: 1970 5 129, 816, 460 2. 623.735 47. 717, 124 | 10, 528, 466 | 177, 563. 693 
1949. ...... 6, 870, 978 120, 422, 317 | 2,050,116 | 42,015,414 | 8,921,094 | 182, 437, 731 
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Highway and street construction and airport-runway surfacing used, 
in the form of paving asphalt, paving flux, cut-back asphalts, and 
asphalt emulsions, 66 percent of the total asphalt sold to domestic 
consumers by petroleum refineries in 1950 compared with 70 percent 
in 1949. Sales of all grades of asphalt devoted wholly or principall y 
to street and road construction increased 11 percent in 1950 over 1949. 


TABLE 4.—Sales ef asphalt (exclusive of road oil) at petroleum refineries to 
domestic consumers in the United States, 1949-50, by refinery districts 


1049 1950 
District SS 
Short tons Value Short tons | Value 
East e ccc eee sik se ses cee d LL ete 2,490,750 | $51,322,977 | 2,903,481 | $54, 761, 544 
Mine ð 383, 989 8,199, 775 405, 248 8,153, 349 
Indiana, Illinois, Kentucky. ete «4c 1, 563, 490 27, 504,698 | 1,700, 444 | 30,171, 004 
Oklahoma, Kansas, Miissourt. mern. 841, 653 13, 657, 223 1, 041, 627 16, 263, 097 
Texas: 
ine 531, 514 9, 777, 276 507, 032 8, 270. 651 
Ir ⁰ 386. 578 7. 033, 488 584, 774 9. 619. 617 
Total Ness du dU epe viru eee E 918,092 | 16,810,764 | 1,091,806 | 17,920,268 
Loulsiana- Arkansas: nk, 
Louisiana Gulf Coast........ 2: 2 22 22 2 Ll ll or 3206, 242 5, 487, 076 555, 538 8, 204, 244 
Arkansas, Louisiana Inland. 571, 913 9, 877, 080 630, 079 9, 748, 262 
Total Loulsinna-Arkansass s. 898. 185 15. 364, 156 1. 18, 617 17, 952, 506 
Rocky Moüntiil EE 364, 929 5,727, 228 499, 221 7, 084, 163 
an;; 1. 453, 997 23, 850, 912 1, 602, 022 25, 257, 572 
Total United Staten... 8, 921, 094 | 162, 437, 731 | 10, 528, 466 | 177, 563, 593 


Roofing manufacture made the second largest demand for asphalt, 
absorbing 26 percent of the total sales of asphalt to domestic con- 
sumers in 1949 and 27 percent in 1950. Domestic sales of roofing 
asphalt and roofing flux combined increased 21 percent—from 
2,351,471 short tons in 1949 to 2,846,623 tons in 1950. These figures 
do not include roofing asphalt and flux consumed by the refining 
companies in factories, owned by themselves or by affiliated companies, 
making prepared roofing and siding and saturated felts. Sales of 
prepared roofing and asphalt siding reported to the Bureau of the 
Census increased 18 percent—from 55,903,000 squares (revised figure) 
in 1949 to 65,707,000 squares in 1950—and of saturated felt 21 per- 
cent—from 521,961 short tons (revised figure) in 1949 to 633,863 
tons in 1950. 
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Sales of asphalts emulsified ¡with water were 20 percent lower 
in 1950 than in 1949. Petroleum refineries sold 74,151 short 
tons (17,469,975 gallons) valued at $1,495,574 in 1949 and 119,489 
tons (28,151,609 gallons) valued at $2,440,692 in 1950. In addition, 
113,199,203 gallons valued at $13,482,130 in 1949 and 76,558,691 
gallons valued at $9,323,628 in 1950 were sold by secondary producers 
that purchased asphalt from petroleum refineries and manufactured 
it into emulsions. Accordingly, total known sales of emulsified 
E and fluxes decreased 20 percent in ee 130,669,178 
gallons (554,623 tons) in 1949 to 104,710,300 gallons (444,441 tons) 
in 1950—and 21 percent in value—from $14,977,704 in 1949 to 
$11,764,320 in 1950. | 


APPARENT CONSUMPTION 


In contrast with a slight decline in 1949, the apparent domestic 
consumption of petroleum asphalt (including small quantities of 
imported lake asphalt and grahamite, which have similar uses and 
are supplementary to petroleum asphalt) increased 19 percent in 1950 
over 1949. The apparent average monthly domestic consumption 
increased from 752,362 short tons in 1949 to 892,260 tons in 1950. 
Total apparent consumption was 9,028,348 short tons in 1949 and 
10,707,125 tons in 1950. 


DISTRIBUTION BY RAIL 


Although the apparent domestic consumption of petroleum asphalt 
increased 19 percent from 1949 to 1950, the tonnage of as halt 
terminated by class I railroads in the United States increased less 
than 1 percent; this amounted to 5,584,389 short tons in 1949 and 
5,037,478 tons 1n 1950, according to the Interstate Commerce Com- 
mission. It may be noted, however, that railroad terminations of 
asphalt were equivalent to only 62 percent of the apparent con- 
sumption of asphalt in the United States in 1949 and 53 percent 1n 
1950 and that considerable quantities of asphalt were delivered to 
consumers by water, minor railroads, and motor trucks. Accordingly, 
the figures in table 6 do not present & complete picture of the con- 
sumption of asphalt by States. 

Of the total deliveries by rail, 52 percent in 1949 and 55 percent 
in 1950 were set down in the populous area north of the Ohio and 
Potomac Rivers and east of the Mississippi River, although this ares 
comprises only 14 percent of the area of continental United States. 
In this area terminations of asphalt were 7 percent larger in 1950 
than in 1949. In the States south of the Potomac and Ohio and east 
of the Mississippi, deliveries of asphalt were 3 percent greater in 1950 
than in 1949. Between the Mississippi River and the Rocky Moun- 
tains, railroad terminations of asphalt were 5 percent less in 1950 
than in 1949; the largest decreases were in Oklahoma, Louisiana, 
Texas, and Minnesota. In the Rocky Mountain States receipts 0 
asphalt by rail were nearly 16 percent lower in 1950 than in 1949. 
In the three Pacific States rail deliveries of asphalt were more than 
20 percent lower in 1950 than in 1949. 
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TABLE 6.—Asphalt (natural, byproduct, and petroleum) terminated by class I 
railroads in the United States, 1949-50, by States, in short tons 


[Interstate Commerce Commission, Freight Commodity Statistics) 


Region and State | 1949 | 1950 | Region and State | 1949 | 1950 
| 
New England... .........- 158, 386 | 137, 200 || East South Central: | | 
l = LLL Kentucky............| 131, 380 | 128, 463 

Middle Atlantic: Tennessee 146, 905 | 168, 630 
New York...........- 208, 846 220, 954 Alabama.............| 70, 868 | 52, 689 
New Jersey.. 31, 913 29, 328 Mississipp ll. 37, 041 41, 504 
Pennsylvania 520, 653 608. 128 — XAO — 

— EA Wa 386, 194 391, 286 
ARRE 770, 412 | 858, 410 | — — 
SE West South Central: 

East North Central: | | gs. ARA 55, 996 73,111 
_ eae 763, 144 717, 118 Loulslana 202, 728 176, 850 
A 203, 671 252, 585 Oklahoma 42, 982 | 6, 342 
7 497, 581 556, 800 E we ES 112, 849 83, 854 
— 228, 090 239, 989 | — — E 
Wiseonsin. —e—— 253, 374 310, 752 Total -sisisi 414, 555 | 340, 157 

BELL... 1,945,860 | 2,077,244 || Mountain: | 

= | == | > TE eege, 27, 893 20, 591 
West North Central: | ande — 27, 480 | 19, 001 
2 —— 235, 637 223, 770 | Weill. 6, 596 3. 010 
1 80, 973 | 91,064 || Colorado | 54, 541 | 45, 748 
— —— 128, 843 132, 936 New Mexico.......... | 50, 780 | 56, 278 
North Dakota 49, 308 49, 737 || 11 20. 681 33, 039 
South Dakota 61, 690 56, 484 Utah ..... ETA 28, 342 | 9, 303 
Nebraska 67. 517 79, 879 A PCIA 17, 820 17, 967 

ee 90, 698 103, 465 || — 
— — — | TUNE acad ads: 243, 133 | 204, 935 
— EES 714. 756 737, 335 || | <A >S-> c 

3 —— | — Pacific: 

south Atlantic: | Washington........... | 59, 485 58, 853 
Delaware 8. 368 10, 972 Oregon SNE Säi 72, 816 59, 704 
Maryland —— — 13. 503 13, 644 || a gl) weg | 266, 406 | 198, 447 
District of Columbia. 940 1, 438 — ————— 
A 91,113 84, 647 | uk AS A 317, 004 
West Virginia......... 80, 383 102, 707 | | — — 
North Carolina 135, 993 164, 573 Total United States 5, 584, 389 | 5, 637, 478 
South Carolina | 82, 266 r AA | 9, 169 3, 897 
. 88. 707 80,854 || - == = 
22 51. 113 63, 975 || Grand total. 5,593,558 | 5,641,375 

—— . a | 
Wee de 552, 386 573, 907 | | 


FOREIGN TRADE ? 


Imports. —Imports of natural asphalt and bitumen into the United 
States totaled 4,109 short tons valued at $87,693 in 1949 and 5,863 tons 
valued at $136,003 in 1950. Imports of lake asphalt from Trinidad 
increased fron 4,014 tons valued at $73,715 in 1949 to 4,855 tons valued 
at $66,953. Imports of grahamite from Cuba increased from 73 tons 
valued at $2,294 in 1949 to 880 tons valued at $27,880 in 1950. 

Imports of solid petroleum asphalt increased from 194,911 short tons 
valued at $2,351,632 in 1949 to 308,959 tons valued at $3,275,967 in 
1950. All of these imports in 1949 and 98 percent of those in 1950 
came from the Netherlands Antilles. 

In addition, the United States received 104,808 barrels (19,056 tons) 
of nau petroleum asphalt valued at $263,321 in 1949 and 80,365 
barrels (14,612 tons) valued at $205,031 in 1950. Nearly all of these 
imports, in 1949 and 1950, came from the Netherlands Antilles. 

Exports.— The tonnage of natural asphalt, unmanufactured, exported 
from the United States increased from 16,672 short tons valued at 
$823,143 in 1949 to 18,817 tons valued at $931,046 in 1950. Of the 


: on imports and exports compiled b M. B. Price and E. D. Page, of the Bureau of Mines, from 
al the U. "Department of Oonmaeres. ge 
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1950 exports, 56 percent went to Europe, notably to the United 
Kingdom, France, Germany, Italy, Belgium, Sweden, the Netherlands, 
Switzerland, and Denmark. Canada received 15 percent of the total 
and Mexico 3 percent. 

Exports of petroleum asphalt from the United States declined from 
234,456 short tons valued at $7,402,161 in 1949 to 143,229 tons 
valued at $4,512,043 in 1950. Decreased shipments to eastern Asia 
accounted principally for the decline, offsetting larger shipments to 
Latin America, especially to Mexico and Brazil. 


TABLE 7.—Petroleum asphalt (unmanufactured)! exported from the United 
States, 1949-50, by countries of destination 


[U. 8. Department of Commerce] 


1049 1950 
Country REO EE o 
Short tons Value Short tons Value 
North America: 
British Honduras 342 $13. 454 275 $8, 598 
Canada-Newſound land. 4. 790 307. 332 5, 785 379. 573 
( ³ĩÄV˙.A dia 2, 895 39, 614 4, 762 77, 058 
Costa Rite WEE 267 6, 157 1, 160 22. 260 
CUDA NR E X 8 168 6, 837 1, 502 46, 500 
Dominican Republic............................... 7 8, 469 511 17.311 
Fel Ss Vad Ofc. EE ͥ EE, DEE 2.522 39, 096 
Giüuntemalg.c coc codo da EO eho 713 20, 710 11, 576 205, 888 
o A SER 59 2,119 1 524 
LEE tae ores ME 9, 706 261, 656 25, 576 614, 174 
en EE 2, 372 59, 930 4, 987 142 707 
PANAMA a ad a ee ots 1 7, 380 3: 9, 116 
Other North America.. 107 5, 288 70 2, 600 
Total North America 21, 937 738, 946 59, 089 1, 566, 375 
Bouth America: 
o sco uoce eee Le »⁰¹¹ e aT Dee 19 1, 513 26 2, 360 
Bolivia EE EES 294 10, 683 150 7, 061 
PAROS os fo oo ee sn x es Bags 10, 908 413, 613 23,123 1, 011, 964 
OOo oe geo . 8 1,112 37, 034 1,174 i 
a AA mf sete eee hu 2,812 80, 770 3, 360 122, 016 
AS MA A NA A 488 20, 084 385 24. 592 
Other South Amerlen . LL s Lc aces res. 182 8, 058 151 5,627 
Total South America c c c ll. eres. 15, 813 571, 755 28, 360 1. 205,072 
Europe: 
JJõĩõĩõĩ·[1t[ ͤ³ ˙ e 2 tl ge dee waa Mes 13, 450 406, 750 1, 847 43, 355 
Belgium-Luxembourg.........--...--...----.------ 2, 090 142, 830 2, 532 96, 681 
a EI EE 41 3, 480 29 2,417 
r . 1. 698 139, 379 462 24, 024 
GORMAN A ³˙³1AAA 4,016 155. 208.1 AAA EE 
E A A O 15, 531 398, 187 11, 626 301, 462 
/ ³˙ 8 837 33, 706 95 7, 356 
Netherlands: o o c tee 537 58, 018 8 721 
a EE 282 14, 682 172 6, 922 
Fi 8 58 2. 854 169 4, 992 
e e a D aA 75 5. 612 158 12, 232 
Switzerland REESEN 1, 065 40, 576 775 32, $2 
Other Europes ] ⅛ðĩi y ee EE 32 1, 659 9 367 
Total ere; oe se esc 39,712 | 1,403, 439 17, 882 533, 331 
Asia: 
2 A EE 2. €29 63, 295 19 783 
French Indochina hh 32, 165 835, 504 6,311 157, 35 
Henn 8 1, 168 39, 221 396 13, 817 
Ind ia-Pak istann cese ee cee 172 J»öͤ Ku PS 
F O 30,068 | 1,016,910 5,752 147,177 
ae ers erre eme rer 2 219 3, 199 84. 838 
SE WEEN 22, 509 593,045 3, 442 
II A AT 12, 149 402,754 AAA A 
EE 1,136 38, 773 166 5, 442 
Malaya, Federation ot... 2,150 68, 609 24 315 
Fife... een coe ecceswecens 23, 348 679, 380 1, 827 46, 7 


For footnote, see end of table. 
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TABLE 7.—Petroleum asphalt (unmanufactured)! exported from the United 
States, 1949-50, by countries of destination—Continued 


U. 8. Department of Commerce] 


1949 1950 
Country 
Short tons Value Short tons 
Asis—Continued 
Saudi big E See 6 
A A k- 1, 376 
Buo a EE E cese x A ⁵ 8 9, 438 
/ ˙ AA 8 

F ³o¹˙¹ A 132, 326 
77öĩĩĩůùù ³˙Üüiü ĩ 743 
Belgian Cong ccc ecco uc ce oobi era 2, 266 
FFII ³⅛ĩWAh3A... sae 8 1. 935 
French Morocco 178 
French West Africa 3, 929 
bee 1, 851 
II EE 267 
Union of South Africa. 10, 591 
A A ³ðWA2A2A See eR dE 1, 556 
Total Africa... o ir is 23, 316 
EE 930 
New Zealand. AAA 38 
ch Eeer 384 
Total Gen 8 1. 352 

Ait %⅛ð2 tꝛũꝛ?ꝛẽ³? 8 234,456 | 7, 402, 162 


In addition, exports of petroleum- asphalt manufactures" were valued as follows: 1949—$321,252; 1950 — 
$331,019 (quantity not available). 


ROAD OIL 


Sales of-road oil by petroleum refineries in the United States in- 
creased 8 percent in quantity—from 6,768,000 barrels in 1949 to 
7,326,000 barrels in 1950—but, because of lower prices, declined 4 
Percent in value—from $17,485,000 in 1949 to $16,876,000 in 1950. 
The increase in quantity was due principally to greater sales in the 
Indiana-Illinois-Kentucky, etc. district, the Rocky Mountain district, 
the California district, and the Texas district. Four refining dis- 
tricts—Indiana-Illinois-Kentucky, etc., Oklahoma-Kansas-Missouri 
Rocky Mountain, and California—together made 97 percent of all 
the road-oil sales in 1949 and 96 percent in 1950. 

Of the total sales of road oil to domestic consumers, 97,207 barrels 
valued at $397,074 in 1949 and 71,291 barrels valued at $233,269 in 
1950 were made from foreign petroleum, imported chiefly from Vene- 
zuela, Colombia, and Mexico. 
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TABLE 8.—Supply and disposition of road oil in the United States in 1950, by 
refinery districts, in thousands of barrels 


Stocks 
District Produc: | Receipts ! 

Jan. 1 Dec. 31 

Rast Ca —8 131 58 10 10 
A ³⁰·wm ⁵ ⁰ ꝗ³mĩAĩAA........., r 8 

Indiana, Illinois, Kentucky, eto 1, 397 148 35 26 

Oklahoma, Kansas, Missouri. 834 424 10 72 

F ³˙1ꝛꝛAꝛꝛꝛ K 71 152 1 1 

Louisiana- Arkangag 00-0000 13 8 5 3 

Rocky Mountain... 1, 838 410 101 99 

O A ee 2, 644 193 204 186 

Total: 199) 6. 928 1, 393 366 397 

1040... EE 7, 691 1, 075 501 366 


3 Receita from intraindustry refinery transfers, imports, and transfers from stocks formerly not classed 
as road oil. 


TABLE 9.—Road oil sold by petroleum refineries to domestic consumers in the 
United States 1949-50, by refinery districts 


1949 1950 
District 


ADUGICDINN EEN 
Indiana, Illinois, Kentucky, etc 
Oklahoma, Kansas, Missouri 
gu. A Mx S 


Rock y Moüntain......2clucolooceeceeseossseDR Ure et 
A AAA A A AAN 


Barite 
By Joseph C. Arundale and F. M. Barsigian 


A 
GENERAL SUMMARY 


OMESTIC production of barite declined in 1950, but the United 

States remained the world's leading producer. Arkansas con- 

tinued to be the leading producing State, supplying nearly half 
oí the total. One producer in California and two in Tennessee 
reported discontinuation of operations. New production was reported 
from New Mexico, and a new grinder began operations in Missouri. 
There were reported shortages of barite, particularly for well-drilling 
use, and many consumers drew from stocks. There was a sharp 
increase in imports and consumption of lithopone. Imports of crude 
barite were nearly double those of the previous year; most of the 
increased tonnages came from operations in Nova Scotia. Interest 
continued in the barium titanates and titanate ceramic materials. 
Several articles reviewing the barite industry in foreign countries 
were published. 


TABLE 1.—Salient statistics of the barite and barium-chemical industries in the 
United States, 1946-50 


1946 1947 1948 1949 1950 
Barite: 
ips 
Produced.................. short tons.. 725, 223 884, 219 777, 841 731, 308 693, 424 
Sold or used by producers: 
Short tconnss 724, 362 834, 082 799, 848 717, 313 695, 414 
Vall MR MIL — $5, 242, 755 | $6,171, 342 | $6,693, 413 | $5, 642, 226 $6, 193, 906 
Imports for consumption: 
Short. LOS EE 44, 662 53, 222 53, 204 26,178 58, 381 
Valle EE 1 $271, 565 $378, 294 $443, 515 $192, 567 $431, 879 
Consumption short tons 722, 073 835, 818 894, 309 719, 543 786, 131 
Ground and crushed sold by producers: 
Stn A 455, 240 549, 965 631, 424 554, 028 573, 359 
VII.... 88 $7, 208, 193 | $8, 979, 400 $11, 195, 365 810, 156, 590 | $11, 305, 209 
Barium chemicals sold by producers: 
She cese e car wee astas 80, 871 72, 919 71, 717 1 57,012 73, 689 
pin AA nanana anaran rsu $7, 003, 756 | $7,035, 104 | $7,028,058 | $5, 646, 403 | $7, 885, 586 
Lithopone sold or used by producers: 
Sbort tes An 147, 001 165, 024 140, 033 78, 335 105, 650 
..... 8 $11, 840, 596 817, 382, 592 816, 135, 976 | $8, 977, 178 | $13, 129, 363 
! Revised figure 


DOMESTIC PRODUCTION 


Domestic producers reported production of 693,424 short tons of 
primary barite during 1950. This was the smallest output since 
1945; however, the United States continued to lead the world in 
barite production. 

1 The term “ primary barite,” as used in this chapter, applies to barite as first offered to the trade, whether 


lump, crushed, or ground. Where ground barite has been reported to the Bureau of Mines as original 
production, an estimate of the value of the lump equivalent of the ground bas been assigned to sucb tonnage. 
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In 1950 Arkansas was still the leading producer by a large margin, 
although output from the State . Missouri was second, and 
Georgia moved up to third place. 

Although the available supply (production plus imports) of barite 
was slightly less than in the previous year, the demand was stronger, 
and many consumers were forced to draw from stocks. Decreases in 
output in Arkansas, Nevada, California, Idaho, and Tennessee were 
partly offset by increases from Georgia, South Carolina, and Missouri. 


TABLE 2.— Domestic barite sold or used by producers in the United States, 
1948-50, by States 


1948 1949 1950 
State SS má A ˙ ß 
Short tons Value Short tons Value Short tons Value 

Arkansas 1. 362, 470 | $2, 899, 760 363, 382 | $2, 907, 056 343, 168 $3, 083, 512 
or 62, 781 654, 959 50, 267 465, 325 
GANO IT AMA A Sege (2) (2) 72, 888 768, 111 
Tennessee 25, 818 275. 242 13, 376 137, 120 
Missouri...................... 278,071 | 2,413, 802 186, 891 1, 497, 985 212, 736 1, 924, 520 
Ness (2) (2) 70, 576 416, 416 47, 608 268, 874 
Other States 70, 708 449, 650 32, 821 218, 324 19, 014 145, 289 


Total: ui ene eere 799, 848 6, 693, 413 717,313 | 5,642,226 695, 414 | 6, 193, 906 


1 Value estimated. 

Included with Other States.“ 

2 1948— Arizona, California, and Nevada; 1949 — Arizona, California, Idaho, New Mexico, and South 
Carolina; 1950—Arizona, California, Idaho, and New Mexico. 


TABLE 3.—Ground (and crushed) barite produced and sold by erpancers in the 
United States, 1946-50 


Producti ge 

uction 

Year Plants (short tons) 

' Short tons Value 

17 8 JnJJͤ OM CRT 23 456, 327 455, 240 $7, 208, 193 
iu cu m EU T 23 552, 227 549, 965 8, 979, 400 
c 23 630. 808 631,424 | 11, 195, 368 
IIJJſJJ.;k ³ ³ A macs Ee and 24 561, 258 554, 028 10, 156, 590 
E A EE 26 569, 129 573, 359 11, 305, 200 


Arizona.—The Arizona Barite Co. continued to produce ground 
barite for the well-drilling trade at its mine and mill near Mesa. 

Arkansas.—Magnet Cove Barium Corp., which had been in con- 
tinuous opcration since 1941, was sold to Dresser Industries, Inc., of 
* Cleveland, Ohio. The firm took over operation of the barite mine 
at Magnet Cove and the plant at Malvern. Baroid Sales Division 
of National Lead Co., in continuous production since 1942, produced 
ground barite at Malvern. All production from Arkansas was con- 
sumed in well drilling. 

California. —Baroid Sales Division of National Lead Co. reported 
that its El Portal mine near El Portal was shut down during the year; 
however, the firm is reported to be developing a new deposit disclosed 
by drilling in this area.? Barium Products, Ltd., crushed barite in its 
plant at Modesto, the crude barite coming from its Almanor mine 


: S ee Congress Journal, vol. 36, No. 12, December 1950, p. 71. Mining Record, vol. 61, No. 39, Sept. 21, 
p. 
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near Greenville and two mines in Nevada. The crushed product was 
used in chemicals and glass. 

Georgia.—New Riverside Ochre Co. and Paga Mining Co. produced 
barite near Cartersville. Several smaller producers also operated in 
Georgia during the year. 

A report on barite in the Cartersville district, Georgia, gave cumu- 
lative output of barite concentrates from this district through 1943 
as 1,830,000 long tons, about 24 percent of the total production of the 
United States.? 

Idaho.—Simplot Fertilizer Co. ground barite in its plant at Pocatello 
for well-drilling use. 

Missouri.—Numerous operators produced barite during the year, 
and the total output from the State increased over that in the previous 
ech The Superbar Co. completed a new grinding plant near Mineral 

oint and began grinding purchased Missouri crude barite. 

Nevada.—Production in Nevada decreased, but a number of pro- 
ducers still operated. 

New Mexico.—Mudrite Chemical Corp. resumed production near 
Hatch. A new firm—the Mex Tex Mining Co.—started production 
from its mine near Bingham and new mill at San Antonio. Its daily 
capacity is expected to be 200 tons per day. 

South Carolina.—Industrial Minerals, m continued to produce 
barite at Kings Creek. This company reported that it had begun 
open-pit mining and intended to abandon underground operations. 

Tennessee.— Production in Tennessee continued to decline as two 
producers discontinued operations in 1950, leaving only B. C. Wood 
and L. A. Wood producing barite near Sweetwater. 


CONSUMPTION AND USES 


The bulk of the barite consumed was used in well-drilling muds, 
barium chemicals, and lithopone, with minor quantities consumed in 
lass, paint, rubber, and other products. Over half of all the domestic 
Gen consumed and some imported material went into drilling muds 
as a weighting agent. The industry reported a shortage during the 
year. An increasing number of oil and gas wells are being drilled to 
greater average depths each year. In 1950, 43,279 wells were drilled 
to an average depth of 3,680 feet. 

Consumption of barite in lithopone during the year was greater 
than in 1949 but well below that in previous years. This is explained 
by the fact that, although the demand for most pigments was at a 
record high, titanium dioxide pigments are replacing lithopone to some 
extent. At present, substitution is limited by titania plant capacity. 

A considerable quantity of barite was consumed in a relatively new 
use during the year—aggregate in concrete for coating and weighting 
oil and gas pipelines in river crossings and swampy conditions, for 
protecting the pipe from corrosion, and for other concrete work where 
a heavy or dense aggregate is desirable.‘ 

Use of free-flowing carbonate may decrease requirements of barium 
carbonate by 25 percent in scum prevention.’ 


3 Kesler, T. L., Geology and Mineral Deposits of the Cartersville District, Ga.: U. 8. Geol. Survey Prof. 


Paper 224, May 1950, pp. 1-97. 
E een and Mining Journal, vol. A No. 2, February 1981, p. 101. 
5 Brick and Clay vol, 116, No. 4, April 1950, p. 99. 
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Two barium chemical plants damaged by fire in 1949 completed 
repairs and were put into operation. These were Barium & Chemicals, 
Inc., Willoughby, Ohio,* and Chemical Products Corp., Cartersville, 
Ga., which also was undergoing a modernization program.’ 


TABLE 4.—Crude barite (domestic and imported) used in the manufacture of 
ground barite and barium chemicals in the United States, 1945-50, in short tons 


In manufacture of— In manufacture of— 
Year 
Ground | Litho- | Barium 
barite ! pone j|chemicals 
1045. .... 482, 442 139. 288 99, 173 
1940..... 465, 408 154. 166 102, 439 
1947..... 561, 230 167, 321 107, 267 


1 Includes some crushed barite, 3 Includes small quantity of witherite. 


TABLE 5.—Ground (and crushed) barite sold by producers, 1948-60, by consuming 


industries 
1948 1949 
Industry 

Short Percent Short Percent 

tons of total tons of total 

Well drilling.............................. 565, 249 90 | 494,579 89 

E h...... EA 23,580 4 21, 768 4 

Paint A A AN Seuss 22, 000 3 20, 000 4 

Rübb8E. iibUlbGö³³ ³ðV³AA 8 18, 000 3 14, 000 2 
Concrete aggregate sss 4 ene eee 

Und istribu tec. 2, 595 () 3, 681 1 

CCCCCCCCCCCCCCCC $e 25d 631, 424 100 | 554,028 100 


1 Less than 0.5 percent. 


TABLE 6.—Lithopone sold or used by producers in the United States, 1946-50 


8 
Shortt? coe eode ecu 147, 001 165, 024 140, 033 78, 335 105, 650 
A cece dee wesseekaes $11,840,596 | $17,382,592 | $16, 135, 976 $8, 977, 178 $13, 129, 363 


TABLE 7.—Distribution of lithopone shipments, by industries, 1948-50, in short 


tons 
1949 
Industry 
Short Percent Short Percent 
tons of total tons of total 
Paints, varnishes, and lacquers !.......... 104, 441 75 56. 146 72 
Floor covering sss 12. 423 9 6. 380 8 
Conted fabrics and textiles. 8. 436 6 6. 602 8 
III» ². ͥ —T—T——A— oh ees 4. 814 3 2. 375 3 
RM 8 4. 192 3 3. 245 4 
rrĩ˙oi’ 5, 727 4 3, 587 5 
„FCC 140. 033 100 | 78,335 100 | 105, 650 | 


! Includes a quantity, not separable, used for printing ink, except for 1950. 


* Chemical Engineering, vol. 57, No. 4, April 1950, p. 210, 
' Chemical Engineering, vol. 57, No. 1, January 1950, p. 182, 
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TABLE 8.—Barium chemicals produced and used or sold by producers in the 
United States, 1946-50, in short tons 


Used by Sold by producers: 
producers ! 
Chemical Plants | Produced m ether m 
arium ort 
chemicals? tons Value 
Black ash:* 
(( 15 163, 131 162, 889 505 $22, 876 
. 15 173, 385 172, 987 248 15, 888 
. AAA AR A TAI 16 152, 383 151,509 459 31, 442 
ee IIA A 15 97, 693 97,753 246 16, 464 
FAA MPA 12 130, 967 130, 305 499 33, 084 
Carbonate (synthetic): 
eee 5 43, 611 21, 569 21, 700 1, 313, 233 
ee EE AIT, Ee Ze 5 46,761 20, 767 25, 985 1,739, 144 
ANI AA msi uc eS 5 43, 227 16, 588 27, 482 1, 927, 599 
00 8 NEE A A 8 4 36, 122 10, 077 27, 010 1, 942, 845 
RE. ee amu eee 4 49, 209 13, 063 36, 266 2, 746, 628 
— (100 percent BaCls) 
AAA BÓ 3 $15,155 54,092 10, 821 927, 155 
— . e NEE H 5 13, 444 33,135 9, 867 986, 958 
MES S EA AI 4 513, 008 § 3, 534 8, 998 964, 311 
. ˙ a IA s moa 3 510, 513 5 2, 872 7,67 848, 637 
— Las RA esse 3 12, 285 3, 324 8,874 992, 722 
Hydroxide 
AAA A EE 3 3, 024 585 2, 503 320, 474 
AI ²˙ A4 4 5, 774 568 4,910 787, 711 
EES SE. EE AAA e 4 5, 030 92 4, 849 809, 589 
r 4 3, 849 140 3, 737 694, 097 
P A A SM 4 7, 927 82 7, 888 1, 540, 046 
Oride: 
A A e EEN 3, 6, 507 6,105 375 64, 522 
ZER EE EE 3 7, 318 6, 865 378 74, 320 
A eee 3 7, 247 6, 449 577 127, 716 
. AA 3 5, 795 4, 809 1,118 233, 733 
J.. 3 8, 129 6, 021 2, 162 451, 277 
— — 
EAN y EC s 34, 171 16, 956 18, 791 | 1, 330, 651 
T .. ĩ˙·˙¹ ⅛ͤ dud aded TA 8 27,353 10, 980 16, 086 1, 302, 869 
ESS e E TENA RA 7 22. 733 (0) 17,134 1,601, 497 
O D E EE HE 7 IA RE, ica 15, 371 1,436, 557 
O WEE QA 6 LB. SEL laz: s 15, 676 1, 505, 628 
Other barium chemicals: ? 
MEE E E nr (8) 28, 880 4, 395 26, 176 3, 024, 845 
AAA ey A Ca (8) 21, 107 4, 092 15, 445 2, 128, 214 
rr eee $ (8) 13, 469 598 994 12, 218 1, 565, 904 
rc (8) 5, 320 2, 890 5 1, 851 474, 070 
ro tr ET E E (£) 5, 049 2, 878 2, 324 616, 201 
Total: 10 . = 
r E | AI VE A d 80, 871 7, 003, 756 
P KE PLA | 72, 919 7, 035, 104 
Ne Ae LAKE am A ee - MJ Soc ETE EI EC E ER 71, 717 7, 028, 058 
Ne A A A > A A ESA 357,012 | 5, 646, 403 
ccc E AA y ie ¡NARA Sd AAA E | 73, 689 | 7, 885, 586 


3 Of any barium chemical. 

2 Includes purchased material. 

3 Exclusive of purchased material and exclusive of sales by one producer to another. 

! Black ash data include lithopone plants. 

! Revised figure. 

* Included with “Other barium chemicals.“ 

T Consists ee of titanium dioxide-barium sulfate p med (exce : in 1949-50), with small quantities 

of barium acetate, 5 nitrate, perchlorate, peroxide, and sulfi Specific chemicals may not be 


8 RI Beer © abe in above figures. 
* Also includes barium sulfate (synthetic). 
9 A plant producing more than 1 product is counted but once in arriving at grand totals. 


PRICES 


Trade journals quoted moderate price increases for certain types of 
barite during the year. 

Crude.—E&MJ Metal and Mineral Markets quoted the following 
rices for crude barite, f. o. b. mines: In eee Georgia, jig and 
ump, was increased to $13.00-$13.50 per long ton; Missouri, mini- 
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mum 94 percent BaSO,, less than 1 percent iron, continued at $9.50; 
93 percent BaSO,, $9.25. 

Ground.—The December 18, 1950, issue of the Oil, Paint and Drug 
Reporter quoted water-ground barite in paper bags, carlots, St. 
Louis, $37.60-$37.85 per short ton, an increase over the January 

uoted price of $35.05. In December the price of Georgia, bene- 

ciated barite in paper bags was $16-$18 per short ton, according to 
E&MJ Metal Sc Mineral Markets. Well- drilling grades of ground 
barite average $18.85 a short ton, bulk, f. o. b. plant, according to 
reports of grinders to the Bureau of Mines. 

Witherite.—Witherite (barium carbonate) was quoted in 1950 
at $65 per short ton, air-floated, carlots (the same as in 1949); $72 
on less than 1 carload. 


TABLE 9.—Range of quotations on barium chemicals in 1950 
[Oil, Paint and Drug Reporter] 


Barium carbonate, precipitated, bags, 10 tons and up, works short ton..| $72.50 7. 50 
Barium chlorate, kegs, work pound.. .25 i 
Barium chloride, technical. bags, carlots, works, freight equaled............. short ton..| 90.00 -156.00 
Barium chromate, bags. freight ET EE pound.. dle .32 
Barium dioxide (peroxide), drums, carlots, works do.... . 12 
Barium hydrate. crystals, bag do.... .09 - .09 
Barium nitrate, barrels. carlots, work ſmde—U— n lc eee eee ene eee cee do.... ell 
Barium oxide, 9 drums, carlots, Ü —V—Vi . DURe Se SSE do ell 
Blanc fixe (dry 
Direct process, bags, carlots. works H .. Short ton] 85.00 - 90.00 
Byproduct, bags, carlots, works ꝛꝛ—ꝛꝛůꝶĩ4t%% do....| 80.00 - 85.00 
Lithopone:! 
Ordinary, bags, carlots, deliveredʒz VD''7iii'·/'· ee lll... pound.. .0014- | .0714 
Less carlots, same basisͤg·nU !!! !n lc llc LLL Lll ee cc e Lee eee do.... .0614- 08] 
Titanated e ée bags, carlots, delivered do.... .08%4- .09 
% c do....|  .0814- 1056 


1 Pacific coast prices on lithopone 34 cent to 1 cent per pound higher. 


FOREIGN TRADE * 


Barite.—Imports of crude barite were the greatest since 1944 and 
more than double the 1949 quantity. The bulk of the imported 
crude barite came from Nova Scotia, with lesser quantities from 
Mexico and Yugoslavia. 


TABLE 10.—Barite imported for consumption in the United States, 1946-50, by 
countries 
JU. S. Department of Commerce] 


1946 1947 1948 1949 1950 
Short Short Short Short Sbort 
tons Value tons Value tons Value tona Value tons Value 
Crude barite 
Ste AMA niu A E URBE. A PE 8 () $3 
ls 44, 109 3268, 839 . 39, 877 $359, 161] 8, 8130860, 429! 44, 501/328, 689 
ö ever T A 40 5, 601] 51,257 5, 712| 65, 0244 
Mexico 553 22, 726 4.856 22, 905] 7, 726 33, 097 3, 589 9, 516| 3,296| 4,213 
Füsse; E ⁰ 8 8,064 57, 598 10, 584 98, 975 
Total crude barite...| 44, 662 1271, 565 53, 222 378, 294 53, 204 443, 515, 26, 178 SS $8, 381:431, 431, 879 
Ground barite | 
o A, A A behead (1) 11 211| 2,241 478| 8,363 
AAA ³ ö PA onde erectos eee E 8 200 4,535 
Total ground barite.|....... | UEM | EMT | cw | (1) n| 211 2,241| 678| 9,898 


1 Less than 0.5 ton. 3 Revised figure. 


! Figures on ne and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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Barite was on the list of commodities discussed at the third round 
of the General Agreement on Tariffs and Trade held at Torquay, 
England, in September 1950. The Committee on Reciprocity 
Information held a hearing on the subject earlier in the year. 

Witherite.—No witherite is being produced currently in the United 
States except as an “impurity” in barite. All imports of witherite 
came from Great Britain. 


TABLE 11.—Witherite, crude, unground, imported for consumption in the United 
States, 1945-50 


[U. 8. Department of Commerce] 
Year Short tons Value ! Year Short tons | Value ! 
e LEE 896 $26, 7361948 2, 470 $04, 809 
EE 1, 107 31,599 || 1919. 2, 113 63. 369 
jr A ]1ÜÄi[᷑¾: weed 739 25, 757 || 1950 2, 089 51,381 


' Valued at port of shipment. 


Barium Chemicals.—Imports of lithopone increased a hundred- 
fold in 1950 over 1949, whereas exports continued to decline. 


TABLE 12.—Barium chemicals imported for consumption in the United States, 


1946-50 
[U. 8. Department of Commerce] 
Blanc fixe 
Lithopone (precipitated Barium chloride 


barium sulfate) 


Short | value | Pounds | Value 


Ld P 


wm zm ap ep e e gege ö 49192 ge wee e ele ee ees ege 4 22 o eg eg 


Skene —Uäꝓ 22 op ee ée ap eer o ge 2 — em ee e lee ee e ee es le ee es mes I k -: c2 see ee e e a o ele eege —.—1ͥ geeee e mg 


)J! AAA 24, 003 2, 053 1 $54 8 $8 
io ENNIO OE NIIS UMS 2, 402, 572 179, 197 53 6,174 . 
Barium carbonate | Other barium com- 
Barium nitrate precipitated pounds 
Year 

at Value peal value | Short | value 
J ͤ ee eee ĩðA. EE ] ðxid ĩ⁵ðiVi è WEE, AAA d ⁰ʒ 
/G ù]˙¹’ in. 8 66 !!! AS 6 $1, 916 
Cõ ⁰ ⁰ TTT 141 rr 11 3, 771 
JJ. ⁰y A Ee 84 AAA (EE 11 5, 651 
CCC C00 ua WANN ORE 149 21, 083 236 $28, 222 35 11, 669 


TABLE 13.—Lithopone exported from the United States, 1945-50 
{U. 8. Department of Commerce] 


Value Value 
Year Short Year Short Le 
Total Average Total | Average 
. occ ees 11, 576 $1, 049, 961 $90.70 || 1048 — 21,015 $2, 972, 912| $141.47 
1946 9,651| 888, 555 92.07 || 1949...............- 14. 460, 1,918, 913 132. 70 


„5 Gë lt AE 25 Laugs Gi 
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TECHNOLOGY 


There was continued interest in the compound barium titanate, 
parcu eE Y with ds ae to its possible use in equipment producing 

igh-intensity sound. Such equipment may be used in washing 
clothing, mixing paints, etc.? 

An interesting article on titanate ceramics was published. This 
article described the properties of these titanates, barium titanate in 
particular, the research and development work being done, &nd their 
potential usefulness in producing ultrasonic waves in liquids.” 

A new colloidal barium compound mixture has been developed 
which is said to produce clearer X-rays of the stomach and intestinal 
tract. 


WORLD REVIEW 


Austria.—Barite production rose rapidly during the postwar period 
after World War 11 and by 1947 was more than double that of 1937. 
By 1949 it was over nine times that of 1937. The bulk of the produc- 
tion in 1950 was from the French Zone, with smaller quantities from 
the Soviet Zone. 

At the same time that Austrian output increased in the postwar 
years consumption also has increased. No barite is exported, and 
considerable quantities are imported, mostly from Yugoslavia, Italy, 
and Germany. 

There are 1 deposits of barite in the French and Soviet Zones. 
The Grosskogel is an underground mine in the Tirol in the French 
Zone; the Erzkogel is an open- pit mine in lower Austria in the Soviet 
Zone; and a tbird mine at the Kirtzbuehler Horn in the Tirol (French 
Zone) is still in the exploration stage. The barite mined in Austria 
is sold in lumps, crushed and unbleached. The price in 1950 was 250 
schillings (about $12 at the official exchange rate) per metric ton.” 

Canada (Nova Scotia).—A report on the condition of the Canadian 
barite industry was published.! 

Maritime-Barytes, Ltd., is reported to have arranged financing for 
mill construction, and preliminary work was under way at the property 
near Brookfield, Nova Scotia. Officials anticipate that the 40- to 
65-ton plant for producing high-grade white filler barite, with oil-well 
Ze barite as a byproduct, would be ready to operate next April. 

he plant, designed by General Engineering Co. of Toronto, introduces 
some new features to the barite-milling procedure that are expected 
to result in improved recovery and more economical operation.“ 

Germany.—Before World War II Germany produeed nearly half 
the world’s supply of barite. In the postwar years much smaller 
quantities have been produced, which are adequate for her own use, 
with surplus for export to Switzerland, Indonesia, Netherlands, 
Czechoslovakia, and Belgium. Barite is obtained from deposits in 
Sound Progress (Industrial Bulletin of Arthur D. Little, Inc.), July 1950, No. 267. 

! Jaffe, Hans, Titanate Ceramics for Electromechanical Purposes: Ind. Eng. Chem., vol. 42, No. 2, 
February 1950, pp. 264-68. 

! Chemical and Engineering News, vol. 28, No. 37, Sept. 11, 1950, p. 3130. 

13 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 5, November 1950, pp. 32-33. 


13 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 4, October 1950, pp. 30-32. 
M Northern Miner (Toronto), vol. 36, No. 37, Dec. 7, 1950, p. 25. 
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TABLE 14.— World production of barite, by countries,! 1945-50, in metric tons 
[Compiled by Helen L. Hunt) 


Country ! 1945 1946 1947 1948 1949 1950 
r 2, 770 14, 240 23, 692 16, 681 16, 874 19, 890 
Argentina- eec c ces 8, 585 10, 000 3 35, 000 ) 
Australia. en ue 2+ ee 3, 502 7, 711 5, 500 3, 831 5, 552 2 6, 000 
Ai 8 (3) 816 1, 932 3, 672 8, 004 10, 800 
ie A Du 617 10, 326 13, 971 3 10, 060 6, 010 
JJ ĩ 126, 632 109, 242 116, 731 86, 42, 763 53, 522 
Chile; atin cee ; 3,752 2, 546 2, 141 1, 461 ) 
Colombia... .................-. 3 2, 800 1 (3) 
Cuba (exports) ))) 2UME / uo [erre F Se 6) 
Fp 34 ũ 167 
Frane. A ow cone es. 13, 705 34, 570 53, 970 47, 951 32, 833 3) 
French r E A A E 4,910 
many: 
ape) e | cm o tg) sel o 
e A ' k A 2 20, 000 18, 706 15, 604 20, 799 
A A 25, 051 29, 558 24, 700 22, 691 21, 487 (3) 
FCC 16, 714 13, 557 12, 927 7, 035 ’ (3) 
Israel and Jordan............. 23 3 (3) (3) 3 (3) 
IN 11, 935 32, 132 68, 736 62, 234 46, 616 48, 142 
127 a o Mc d DE 97, 540 1 907 3, 404 9, 3 14, 
ea: 
Northern .._.-...----.---- } { 3100 3 1, 000 (3) (3) (3) 
Sill ͤů¶ůòdiI Un. 8 (3) (3) 
ward Islands: Antigua.... 363 52 14... aso (3) (3) 
y A as Sata is ue eie 4, 240 7, 187 6, 560 1, 787 V (n 
N —— 290 1,211 4 3) op 3) 
the West ATTICA APA. A ⁵ ³ ͥ ⁵ ⁰ TTT 8 NAE 
Southern Rhodesia...........|............ 173 18 51 488 261 
A ls e 9, 877 12, 245 19, 817 14, 153 7, 665 (3) 
„„ mere 79 104 441 
e EE 1, 250 505 1, 319 1, 914 (3) (3) 
Inn ĩ 68 408 47 230 25 
Union of South Africa.......- 2, 222 2, 326 2, 672 1, 734 2, 222 2, 268 
United Kingdom 7. 94, 711 112, 705 96, 267 (3). (3) (3) 
United States 628, 008 657, 908 802, 146 705, 642 663, 428 629, 060 
Total © WE 1,165,000 | 1,155,000 | 1,395,000 | 1,320,000 | 1,255, 000 1, 210, 000 


! In addition to countries listed, barite is produced in Belgium, China, Czechoslovakia, Mexico, Norway, 

pa Switzerland, U.S. S. R., and Yugoslavia, but data on production are not available. 
stimate. 

3 Data not available; estimate by author of chapter included in total. 

‘Excludes British zone. 

$ United States zone. 

* Preliminary data for the fiscal year ended March 31 of year following that stated. 

! Includes witherite. 

! Estimated by author of chapter; excludes countries listed in footnote 1. 


the Southern Harz Mountains at Richelsdorf, in Lower Hesse, in the 
Spessart area, and in the Black Forest. It is also obtained as a 
coproduct at a pyrite mine.!5 

Great Britain. The barite reserves of Great Britain were surveyed 
in an article. Reserves of proved and probable ore in mines now 
operating in England and Wales are estimated to exceed 2 million tons. 

he report also states that barite in economic quantities has been 
found in the northern Pennines, Durham coal field, Devonshire, the 
Lake District, Derbyshire, Shropshire, north and central Wales, and 
Somerset. Precipitated barium sulfate is also recovered from the 
mine waters of the Backworth colliery, northeast of Newcastle-on- 
Tyne. Proved and probable reserves of about 160,000 tons are 
estimated for the two principal Scottish mines.“ 


u Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 3, September 1950, p. 28. 
9 Mining and Engineering Journal, vol. 60, part 2, No. 2971, Jan. 21, 1950, p. 703. 
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The Muirshiel mine, near the village of Loch Winnoch in Renfrew- 
shire, Scotland, is one of the largest producers of barite in the United 
Kingdom. A description of the deposit, a history of its operation, and 
an account of the present production methods were presented in 
an article.“ 

Greece.—Barite produced in Greece is marketed in the United 
Kingdom and Trinidad, with smaller quantities going to Saudi 
Arabia, Iraq, and Lebanon." 

17 Mining Journal (London), Modernization of Scotland's Oldest Barytes Mine: Vol. 235, No. 5999, Aug. 


11,1950, pp. 134-135. 
i$ Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 5, November 1950, p. 34. 


Bauxite 
By Horace F. Kurtz and D. D. Blue 


A 
GENERAL SUMMARY 


UXITE supplies met the requirements of most cons 
industries during 1950, although the general production go: 
rocessing ca St became more critical than at any time since 
World War II. ae quantities of bauxite were absorbed by the 
National Stockpile, and increased aluminum production required 
more bauxite than in other postwar years. The aluminum expansion 
program, as planned at the end of 1950, foretold an increase of over 
50 percent in the requirements of metallurgical bauxite by 1953. 
Similarly, bauxite consumption by the abrasive, chemical, and other 
industries was greater in 1950, and further increases were expected to 
meet defense requirements. The unique increase in consumption of 
bauxite by the refractory industry reflected a gradual change from 
diaspore to bauxite as a source of aluminous material. As a result of 
the outlook for future requirements of bauxite, one Canadian and 
two domestic aluminum producers accelerated their schedules for 
developing bauxite deposits in Jamaica, and further expansion was 
planned in both Surinam and Arkansas in 1950. 


TABLE 1.—Salient statistics of the bauxite industry in the United States, 1941-45 
(average), and 1946-50 


—€— ed 1,202, 055 | 1,457,148 
852, 005 


The demand for bauxite in 1950 was met largely by increased 
omestic production and by imports from South America and Indo- 
nesa. Domestic output Geer 1,334,527 tons (dried equivalent), 
35 percent of the total new suppl The supply was augmented by 
a reduction of stocks in the han de of consumers and withdrawal of 
bauxite from the Government-held low-grade stockpiles at Hurricane 
Creek, Ark. 

Prices of bauxite in most forms were higher in 1950 than in 1949 
but an increase in the quantity of low-grade domestic bauxite Sec 
cias a eut reduction in the average price as shipped to consumers. 

The value of production was computed as $7,692,809. 

World SE uction was estimated at 8,205, 000 long tons, compared 
with 8,169,000 tons (revised) in 1949. United States and the Guianas, 
principal producers i in the Western Hemisphere, mined 61 percent of 
the 1950 total, about the same proportion as in the preceding year. 

Aluminum metal and aluminum oxide abrasives are discussed in 
s Aluminum and Abrasive Materials chapters, respectively, of this 
volume, 


169 
222294—53——12 
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FIGURE 1.——Domestic production, imports, exports, and world production of bauxite, 1915-50. 


RESERVES 


Based on information obtained from drilling by the Bureau of 
Mines and information supplied by the bauxite-mining companies, 
the reserves of bauxite in onu containing plus 32 percent avail- 
able alumina were estimated in 1944 at 49,350,000 long tons in place. 
Assuming that the average moisture content is 15 percent, that 85 
percent of the ore can be mined by open-pit methods with & 15-percent 
mining loss, and that 15 percent must be mined by underground 
methods with & 40-percent mining loss, the estimated reserves are 
equivalent to about 34,000,000 long tons after mining and drying. 
The “percent available alumina" was determined by subtracting 1.1 
times the percentage of SiO, from the percentage of Al- O.. This is 
approximately the amount of alumina that would be recovered by 
the standard Bayer process! More recent data developed by the 


! Malamphy, M. C., Dale, G. K., Romslo, T. M., Reed, A. H., Jr., Ollar, A., and Tracey, J. I., Jr., Investi- 
gation of Arkansas Bauxite. Volume 1: Bureau of Mines Rept. of Investigations 4251, 1948, pp. A 6, and 10, 
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U. S. Geological Survey showed reserves of Arkansas bauxite at 
38,900,000 tons in the ground (wet basis). This estimate included 
all measured, indicated, and inferred reserves in deposits 8 feet or 
more thick, containing not more than 15 percent silica or 6 percent 
ferrous iron and not less than 40 percent alumina and 32 percent 
available alumina. A typical analysis of the bauxite included in the 
estimate was given as: 52 percent Al, O,, 10 percent. SiO, and 8 
percent Fe,O;.? 

^ Bauxite reserves in the Southeastern States, chiefly Alabama and 
Georgia, were estimated at 1,739,000 long tons in place, as of 1944. 
All bauxite measured, indicated, and inferred included in this estimate 
was in deposits 5 feet or more thick, containing not more than 15 
percent silica and not Jess than 40 percent total alumina and 32 
percent available alumina, with no restriction on iron content. A 
typical analysis of this ore showed 56 percent AlzOs, 13 percent SiO, 
and 1 percent Fe,0;* More recent data on new discoveries an 
descriptions of deposits in various districts of the Southeastern States 
have been published since this estimate.* 

In addition to reserves in the areas mentioned Oregon is known to 
have large deposits of high-iron bauxite.’ Bauxitic clays, kaolin, 
alunite, anorthosite, and other aluminum silicates are widespread in 
the United States, and development of beneficiation and extractive 
processes that would make their treatment more economical would 
greatly increase the usable reserves of aluminous ore.“ One method, 
used by Germany in World War II, for desilicating these materials 
was investigated by the Bureau of Mines.’ 


DOMESTIC PRODUCTION 


In response to the demand for bauxite for the rearmament program, 
especially for expanding aluminum production, the domestic output 
of bauxite increased 17 percent to 1,584,753 long tons (1,334,527 tons, 
dried equivalent) from 1949 to 1950. Production from mines in 
Arkansas gained 21 percent over 1949, although Alabama and Georgia 
declined 43 and 54 percent, respectively. Arana supplied approxi- 
mately 98 percent of the Nation’s 1950 total. 


3 Gordon, Mackenzie, Jr., Tracey, J. L, Jr., and Ellis, M. M., The Arkansas Bauxite Deposits: U. B. 
Geol. Survey Prof. Paper (In prep.). 

. S. Senate, Investigations of Natural Resources Hearings Before a Subcommittee of the Committee 
on Public Lands: U. S. 80th Cong., Ist sess., 1947, p. 223. 

$ Coulter, Don M., Margerum Bauxite District, Colbert County, Ala.: Bureau of Mines Rept. of Investi- 
fations 4207, 1948, 10 pp. Bauxite in Cherokee and Calhoun Counties, Ala.: Bureau of Mines Rept. of 
Investizations 4223, 1948, 28 pp. Bauxite Deposits in Union and Pontotoc Counties, Miss.: Bureau of 
Mines Rept. of Investigations 4235, 1948, 8 pp. 

Reed, Donald F., Bauxite Deposits in Tippah and Benton Counties, Miss.: Bureau of Mines Rept. of 
Investigations 4281, 1948, 15 pp. 

Beck, William A., Investigation of the Irwinton Bauxite District, Wilkinson County, Ga.: Bureau of 
Mines Rept. of Investigations 4495, 1949, 16 pp. Investigation of the Andersonville Bauxite District, 
Sumter, Macon, and Schley Counties, Ga.: Bureau of Mines Rept. of Investigations 4538, 1949, 150 pp. 
Investigation of the Springvale Bauxite District, Randolph County, Ga.: Bureau of Mines Rept. of In- 
vestizations 4555, 1949, 20 pp. 

Allen, 8. A., Bauxite Investigations, Eufaula District, Barbour and Henry Counties, Ala.: Bureau of 
Mires Rept. of Investigations 4521, 1949, 85 pp. 

Mcintosh, Frank K., Investigation of Hamilton County Bauxite District, Tenn.: Bureau of Mines 
Rept. of Investigations 4550, 1919, 31 pp. 

Lewiecki, Walter T., Investigation of the Hermitage Bauxite District, Bartow and Floyd Counties, 
Ga: Bureau of Mines Rept. of Investigations 4577, 1949, 10 pp. 


5 SEC F. W., Lowry, W. D., and Mason, R. 8., Ferruginous Bauxite Deposits in Northwestern 
Orezon: Oregon Dept of Geol. and Min. Ind., Bull. 29, 1945, 97 pp. 
! Kershner, K. K., Funk, C. W., and Calhoun, W. A., Low-Grade Bauxites and Clays as Potential 


Aluminum urces: Preprint, Am. Inst. Mín. and Met. Eng. Paper 280-D, 1950, 11 pp. 
' Skow, Milford L., and Conley, John E., Laboratory Tests on Percolation Leaching of Silica from Baux- 
ites: Bureau of Mines Rept. of Investigations 4649, 1950, 16 pp. 
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TABLE 2.—Production“of bauxite in the United States by quarter years, i 1947-50, 


in long tons 
[Dried-bauxite equivalent) á 
Months 1947 1948 
Jan -Mareh A aaiue ieai 323, 180 295, 488 
PEATE E EE 301, 561 359, 284 
Jules September 282, 665 437, 457 
October-December................... s cree eee eee 294, 649 364, 919 
Total -o aN chee Ses wh eet 1, 202,055 | 1,457,148 


3 Figures adjusted to final annual totals. 


Alabama.—All of the Alabama bauxite output in 1950 was produced 
by the Alcoa Mining Co. and D. M. Wilson Bauxite Co. from mines 
in the Eufaula district in southeastern Alabama. High-silica, low-iron 
bauxite mined by the Alcoa Mining Co., the largest of the two opera- 
tors, was dried at its plant nearby, from which it was shipped to the 
chemical and refractory industries. 


TABLE 3.—Production and shipments of crude bauxite from mines in the United 
States, 1946-50, by States, in long tons 


Shipments to processing plants 
Production consumers, and Government 
stockpiles 
State and year 
Dried Dried 
Crude bauxite Crude bauxite Value 
equivalent equivalent 
Georgia, and Vir- 
8: 
TONG ices a eas 64, 371 53, 707 65, 026 54, 206 $318, 516 
/r 8 58, 418 48, 492 53, 418 48, 492 301, 128 
IMN RA ck 74, 511 61, 807 74, 511 61, 807 397, 
/// ²˙ eee 65, 137 53, 868 , 794 47, 194 303, 291 
ji A NONE 32, 706 27, 192 S 35, 768 29, 621 173, 918 
Arkansas: 
/ A 1, 288, 764 | 1,050,347 | 6,578,270 | 1,282,099 | 1,044, 939 8, 546, 469 
IT. A eee ane 1, 368, 693 | 1,153,563 | 6,583,538 | 1,310,988 | 1,032, 035 6, 438, 697 
A 8 1, 619, 926 1, 395, 341 8, 299, 486 1, 532, 697 1, 295, 693 7, 761, 679 
kr EE 1, 287, 358 | 1,094, 924 6, 433, 964 1, 357, 118 1, 149, 143 6, 733, 096 
Mie enee 1,552,047 | 1,307, 335 7, 531, 535 L 488, 1, 257, 232 7,198, 685 
Total United States: 
EA AA 1, 353,135 1,104, 054 6, 892, 864 1, 347,125 1, 099, 145 6, 864, 985 
e AAA cece es 1, 427, 111 1, 202, 055 6, 884, 666 1, 399, 406 1, 080, 527 6, 739, 825 
1188 8 1. 724. 437 1, 457, 148 8, 696, 708 1, 607, 208 1, 357, 500 8, 158, 901 
111; 8 1, 352, 495 1, 148, 792 6, 778, 181 1, 413, 912 1, 196, 337 7, 036, 387 
/ ³˙·m¹ð 8 1, 584, 753 1, 334, 527 7, 692, 809 1, 524, 101 1, 286, 853 7, 372, 603 


1 Computed from selling price of bauxite shipped from mines. 


Arkansas.—Arkansas bauxite was mined entirely from deposits 
within 25 miles south and southwest of Little Rock. 

The Alcoa Mining Co. continued to mine low-silica bauxite in 
Saline and Pulaski Counties, Ark. Most of the ore from the mines in 
Saline County was dried at the company drying and calcining plant 
near Bauxite and shipped to alumina and chemical plants for consum 
tion, but small quantities of undried bauxite were sold directly to the 
cement and abrasive industries. The Drury drying and calcining 
plant, serving the Pulaski County mines, shipped dried ore to the 
alumina and chemical industries and shipped calcined bauxite to 
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abrasive producers. Some crude ore from this area was shipped to 
other processors. 

The Rauch Leased mine was the only one operated by the American 
Cyanamid Co. in Arkansas during 1950. A drying plant in the Berger 
district, Pulaski County, near the mines, received ore from inventories 
at the idle Heckler and Berry Mahan mines, as well as the output from 
the Rauch Leased mine, and shipped the dried bauxite to chemical 
and oil-refining plants. 

Consolidated Chemical Industries, Inc., did not mine bauxite 
during 1949 or 1950; however, ore was transferred from existing in- 
ventories at the Bierman Tract site, Pulaski County, for treatment at 
the Peiser Spur concentrating plant. 

The Crouch Mining Co., subsidiary of the General Abrasives Co., 
mined bauxite from its Young mine in Saline County. After calcining 
at the plant near Bauxite, the ore was shipped for use in the manufac- 
ture of abrasives. 

In 1950 the Dulin Bauxite Co. continued operating the Nutt- 
Bailey mine and began mining from the 400 B. C. mine. Most of the 
bauxite was sold in crude form, largely for alumina production. Ore 
calcined at the Dulin plant near Sweet Home was used for abrasives. 
The underground Nutt-Bailey mine was reported to be successfully 
using internal-combustion engines within the mine. Trailers powered 
by Dan were used in the experiment to reduce bauxite-hauling costs.? 

he Norton Co. resumed mining low-silica bauxite at the Norton 
mine, Saline County, during 1950. All of the mine production was 
calcined and shipped to the company plants for making abrasives. 

Crude and dried bauxite were purchased from lo J as oir by 
the Porocel Corp. and activated in its plant in Pulaski County. The 
finished product was used chiefly for oil refining. 


TABLE 4.—Bauxite shipped from mines and processing plants in the United 
States, 1947-50, by consuming industries, in,long tons 


1947 1948 1949 1950 
Industry Dried As Dried Dried Dried 
As bauxi shipped ! bauxite As bauxite As bauxite 
shipped ! ulva- H equiva- shipped ! equiva- shipped ! equiva- 
t ent ent ent 

Alumn a 1,032,161 | 907,852 | 1,297,617 1, 149, 070 | 1,130,573 1, 007, 457 | 1, 288, 139 1, 143, 481 
Chemical_......- 91,728 | 91,343 102, 943 | 102, 943 80, 833 80, 833 71, 156 71, 156 
Abrasi vo 86,265 | 129,126 54,187 | 82,077 34, 122 51, 258 47, 156 
Other 26, 606 31, 902 35, 461 38, 853 33, 147 39, 189 46, 014 50. 085 


Total: 
Long tons. 1, 236, 750 [I, 160, 223 | 1, 490, 208 |1,373, 543 | 1, 278, 675 |1, 178, 737 | 1, 452, 465 | 1, 336, 847 
Value $8, 473, 01 $9, 963, 032 |.......... $8, 545, 106 |.......... $9, 549, 39d 


! Includes crude, dried, calcined, activated, and sintered. 


The Reynolds Mining Corp. remained the largest producer of do- 
mestic bauxite, although it mined only from its Saline County de- 
posits in 1950. The entire production, generally high-silica ore, was 
sold to the parent Reynolds Metals Co. and converted to alumina at 
the Hurricane Creek, Ark., plant. 


Brandt, O. Thorsten, Nutt-Bafley Bauxite Mine in Arkansas: Explosives Eng., vol. 28, No. 1, Januarye 
February, 1950, pp. 7-11, 28. ae d 
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The Riffe Construction Co. began operating the open-pit Ratcliffe 
mine near Sweet Home in 1950. The high-silica bauxite produced 
was used in the production of alumina. 


TABLE 5.—Recovery of processed bauxite in the United States, 1946-50, in long 


tons 
Processed bauxite recovered 
Crude ore 
Year treated Activated, 
calcined, or 
sin 
1016. oe ³ĩVWWW 8 708, 904 „ 111, 312 
Nee ĩ ͤ 855, 702 : 102, 320 
II.“... h 8 688, 898 68, 800 
11 8 597, 536 ; 55, 544 
1050 ER 657, 798 : 63, 713 


Georgia.—The American Cyanamid Co. was the only bauxite pro- 
ducer in Georgia during 1950. Production came from mines in the 
Andersonville district, Sumter County, and from Bartow County 
when the Julia mine was opened late in the year. American Cyanamid 
Co. continued to dry ore at its plant in Sumter County before ship- 
ment to the chemical industry. 


CONSUMPTION AND USES 


Bauxite consumption totaled 3,332,803 long tons (calculated dried 
equivalent basis) in 1950, a gain of 24 percent over 1949 and the 
largest quantity recorded since the war year 1944. Consumption 
e presented in this section include calcined bauxite shipped to 
abrasive plants in Canada for the manufacture of crude abrasives, 
which are returned to the United States for final manufacture and use, 
but do not include bauxite entering the National Stockpile. Con- 
sumption of bauxite on an “as-received” basis totaled 3,420,996 tons, 
consisting of 1,109,465 tons of crude ore, 2,151,707 tons of dried ore, 
154,915 tons of calcined ore, and 4,909 tons of activated ore. Of the 
total bauxite consumption in 1950, 47 percent was from domestic 
sources and 53 percent from foreign. The alumina industry used 
approximately 87 percent of the total consumption, the abrasive 
industry 6 percent, the chemical industry 5 percent, the refractory 
industry 1 percent, and all other industries 1 percent. 


TABLE 6.—Bauxite consumed in the United States 1949-50, by industries, in long 
tons 


[Dried-bauxite equivalent] 


Foreign Total 


Alumlnas. iced obese Gece 1, 573, 285 2, 891. 114 
A brasive cc l.c eee 101, 715 201, 92 
Chemiíical..................... 67, 610 163, 467 
Rcolraetory. EE 26, 018 33, 184 
el r‚ 8, 092 43,117 
ge GE 11,579, 264 | ! 2,677, 733 | 1,556,083 | 1,776,720 3, 332, 803 


1 Revised figure, 
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Alumina.—Consumption of bauxite at alumina plants gained 26 
percent in 1950, as the four large plants in operation produced 1,552,- 
487 short tons of alumina. On the basis of a weighted average, about 
Ges long dry tons of bauxite were required to produce 1 short ton of 

umina. 

The Mobile, Ala., plant of the Aluminum Co. of America, which 
used imported bauxite, was the largest producer in 1950. Alcoa’s 
East St. Louis, Ill., plant used mostly Arkansas ore and was the lead- 
ing producer of commercial aluminum trihydrate and other special 
aluminas not to be reduced to metal. The Kaiser Aluminum & 
Chemical Corp. alumina plant at Baton Rouge, La., operated on 
South American bauxite. The Hurricane Creek, Ark., plant of 
Reynolds Metals Co., which had the largest capacity of the alumina 
plants, continued to extract alumina by the combination process de- 
veloped during World War II. The sintering facilities at this plant 
Permitted the use of relatively high silica bauxites, which were not 
economically feasible to process at the other three plants using the 
straight Bayer process. Silica is removed in the parer process in the 
form of red mud and usually discarded; however, each percent of silica 
in the bauxite carries with it at least as much alumina and attendant 
soda. At Hurricane Creek the red mud was sintered with limestone, 
which tied up the silica as dicalcium silicate. The ground sinter was 
then returned to the Bayer circuit, where alumina was extracted as 
sodium aluminate. 

At the close of 1950 plans were being formulated to increase bauxite 
and alumina facilities to meet the requirements of the aluminum ex- 
pansion program. Most of the additional bauxite supply was expected 
to come from Jamaica and Surinam. Alcoa had plans for increasing 
capacity of its Bayer plants at Mobile and East St. Louis and con- 
structing a new combination-process plant near Bauxite, Ark. Kaiser 
REEL to produce additional alumina by expanding Bayer facilities 
at Baton Rouge. Reynolds planned to expand the Hurricane Creek 
combination plant and facilities designed for treating Jamaica ores. 
The sources of alumina for new metal producers had not been de- 
termined. 

Small quantities of alumina were reported produced from clay, 
chrome residues, and bauxite by companies other than the aluminum 
producers. Of the total alumina consumed, an estimated 90 percent 
was used at reduction plants in producing aluminum. The remainder 
was for chemicals, aluminum fluoride and cryolite, abrasives, oil 
refining, refractories, and other uses. Calcined alumina not used for 
metal production was consumed largely in the manufacture of white 
aluminous abrasives. Most of the oa tribydrate was con- 
sumed by the chemical industry or used to produce synthetic cryolite 
and aluminum fluoride. 

. Abrasive.— Consumption of bauxite for abrasives increased 5 percent 
m 1950. The abrasives industry also used alumina made from 
bauxite, consumption of this bauxite is included with data for alumina 
in table 6. Bauxite used in the production of abrasives was shipped 
m calcined form to areas of relatively inexpensive water power, par- 
ticularly the Niagara Falls region, for electric furnacing. Much of 
the raw abrasive was 1 on the Canadian side of the border, 
but since it was returned to the United States for final manufacture 
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and consumption, the quantities of bauxite used in these operations 
are included with United States consumption figures. During 1950 
abrasive-grade bauxite was removed from the Group I list of materials 
being purchased for the National Stockpile. 

Chemical.—An increase of approximately 15 percent was noted in 
the direct consumption of bauxite by the chemical industry in 1950. 
In addition to bauxite, however, aluminum salts producers reported 
consumption of 97,553 short tons of clay, 16,929 tons of commercial 
aluminum trihydrate, 8,423 tons of 55 aluminum, and a small 
quantity of other aluminum- bearing materials. 


TABLE 7. — Aluminum salts produced and shipped in the United States, 1949-50 


1950 


Produc- Shipments 


(short 


Value | tons) | AE | fhort | value 


Potaseium. 
Sodium 601, 096 818, 067, 991 700, 633 680, 958 |$20,463,473 
General: 

Commercíal......... 1 

Municipal. 202, 050 | 14, 990 


1. 065. 664 | 39, 708 
1, 331, 277 | 9,122 


793, 144 | 13, 303 


NOA ONGD "t 
Kg 

ee 

* 

o 


13, 286 739, 202 


Crystal IA 
8 2, 657, 208 | 35,066 [ 3] 35,118 | 6,407, 829 
Total 24, 207, 334 |s12,822 | 136 | 704,796 50 920, 600 


1 A company shipping more than 1 kind of salt is counted but once in arriving at total. 


The total output of aluminum salts increased in 1950 despite a 
sharp decline in production of sodium aluminate. Significant gai 
were made in production, sales, and use of anhydrous aluminum 
chloride, iron-free aluminum sulfate, and general commercial alumi- 
num sulfate. The total value of aluminum salts shipped or used by 
producers increased 28 percent. 

Refractory.—The refractory industry required a consumption of 48 
percent more bauxite tban in 1949. ith rapid depletion of adequate 
supplies of Missouri diaspore, the refractory industry was rel i 
more on bauxite as a source of aluminous material. It was indice ted 
at the close of 1950 that this trend would be accentuated in the next 
few years, and 5 bauxite was added to the list of com- 
modities to be purchased for the National Stockpile. 

Other Industries.—Total bauxite consumption by the cement, oil- 
refining, steel and ferro-alloys, water-purifying, and other industries 
increased 29 percent in 1950, 


STOCKS 


Total inventories of bauxite at the close of 1950 were 7 percent 
lower than those reported for the beginning of the year. Stocks at 
mines and processing plants (including plants engaged in drying, 
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calcining, or activating bauxite) were virtually unchanged, but in- 
ventories at consumers? plants were lowered approximately 10 percent 
from December 31, 1949. Starting in July 1950, Reynolds Metals 
Co. exercised its option to purchase bauxite in crude form from the 
Government-owned stockpiles near the Hurricane Creek, Ark., 
alumina plant. The amount withdrawn during 1950, as reported by 
General Services Administration, was 183,648 long tons; calculated on 
a dried-equivalent basis, the average analysis was about 50 percent 
A1,03 and 10 percent SiOz. All inventory figures mentioned in this 
chapter exclude bauxite held by the Bureau of Federal Supply for 
the National Stockpile. 


TABLE 8.—Stocks of bauxite on hand December 31, 1946-50, in long tons 


Year 


a e o op eo e ee ere o e eg e e 


GE 654, 601 
VVVVVB MER! 3 574, 983 
574, 167 


-————— o^ op op ee e gp e e e 


! Dried, calcined, activated, and sintered. 


! Excludes National Stockpile. 
! Revised figure. 


PRICES 


In 1950 the average value, f. o. b. mines and processing plants, was 
$1.84 per long ton for crude (undried) bauxite, $7.66 for crushed dried 
bauxite, $16.95 for calcined bauxite, and $60.73 for activated bauxite. 
Corresponding values in 1949 were as follows: $4.98 for crude, $7.50 
for dried, $16.31 for calcined, and $16.19 for activated bauxite. The 
average value for all grades of domestic ore as shipped to consumers 
was $6.57 per ton in 1950 ($6.68 in 1949). 

Nominal market quotations published in December by E&MJ 
Metal and Mineral Markets were as follows: Domestic ore, chemi- 
cal, crushed and dried, 55 to 58 percent Al¿O,, 1.5 to 2.5 percent 
Fe,0;, $8 to $8.50 f. o. b. Alabama and Arkansas mines; other grades, 
96 to 59 percent Al;O;, 5 to 8 percent SiO), $8 to $8.50 , f. o. b. Arkansas 
mines; pulverized and dried, 56 to 59 percent Al;O;, 8 to 12 percent 
Si0,, $14 to $16, f. o. b. Arkansas mines; abrasive grade, crushed and 
calcined, 80 to 84 percent Al,O,, $17, f. o. b. Arkansas mines; crude 
(not dried) 50 to 52 percent $4.50 to $5.50, f. o. b. Arkansas mines. 
The quoted price for the last item, crude bauxite, was $4 to $5 until 
late in 1950. 

Bauxite from the stockpile at Hurricane Creek was sold to the 
Reynolds Metals Co. by General Services Administration under a 
price schedule similar to that used by Metals Reserve in purchasing 
the ore. The base price was $4 per ton for bauxite analyzing 13 
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ercent SiO; and 50 percent Al,0; on a dry basis. Penalties of 43 cents 
or each percent of silica over 13 percent and 14 cents for each percent 
of alumina under 50 and bonuses of 20 cents for each percent of silica 
under 13 percent and 14 cents for each percent of alumina over 50 
were imposed. An escalation provision for changes in labor costs 
was included in the pricing system. 


FOREIGN TRADE 


Imports of bauxite in 1950 decreased slightly to 2,476,677 long 
tons (as shipped). Most bauxite was shipped in the United States 
after drying to reduce shipping costs and facilitate handling. The 
duty on crude bauxite and dried bauxite remained at 50 cents per 
long ton throughout 1950, and the rate of 15 percent ad valorem for 
calcined bauxite was unchanged for most grades. However, a change 
from 15 percent ad valorem to $1 per long ton for the duty on calcined 
bauxite imported for use in the manufacture of fire brick or other 
refractories was approved September 27, 1950. 

Of the total imports, 1,928,011 tons were from Surinam, 447,457 
tons from Indonesia, 91,381 tons from British Guiana, and 9,828 tons 
from all other countries. By customs districts, 1,642,324 tons were 
received at Mobile, 744,330 at New Orleans, 23,505 at New York, 
21,817 at Philadelphia, 12,908 at Virginia, 10,013 at San Francisco, 
gie? at Georgia, 8,650 at Massachusetts, and 3,383 at four other 

istricts. 


TABLE 9.—Bauxite and aluminum compounds imported for consumption in the 
United States, 1946-50 


[U. 8. Department of Commerce] 


Bauxite 


Dricd bauxite 
equivalent ! Value” 
(long tons) 


As imported 
(long tons) 


(( — 852, 005 851, 148 $5, 965, 124 
I se ses 1, 821, 580 1, 842, 176 11, 869, 631 
KE 2, 488, 915 2, 558, 037 15, 820, 743 
„„ 2. 688. 164 2. 730. 472 16, 353, 298 
0; 8 2, 476, 677 2, 538, 175 15, 719, 263 


! Calculated by Bureau of Mines. 


Exports of bauxite and bauxite concentrates increased in 1950, 
reversing a downward trend begun in 1944. Bauxite and other 
aluminum ores comprised 37,150 tons of the 1950 shipments; 8,059 
tons was classified as bauxite concentrates, including alumina. 
Canada, the recipient of over 97 percent of the total exports, used most 
of the bauxite to produce crude abrasives, which were returned to the 
United States for final manufacture and consumption. 
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TABLE 10.—Bauxite and: aluminum E exported from the United States, 


[U. 8. Department of Commerce] 


Bauxite (including bauxite concen- : Other aluminum 
trates), long tons Aluminum sulfate compounds 
Dried bauxite Bhort Short 
equivalent ! Value tons Value tons Value 
127, 840 $1, 509, 259 37, 957 | $962, 938 4,055 | $637, 997 
141, 235 1, 888, 040 23,389 | 706, 572 3, 753 738, 374 
1, 202, 036 14, 342 467, 622 3, 539 599, 210 
57, 628 512. 779 14, 706 554, 710 4,155 664, 018 
71, 701 1, 144, 222 13, 010 461, 653 4, 393 742, 941 
! Calculated by Bureau of Mines. 


The world production of bauxite in 1950 was nearly the same as in 
1949. The major bauxite output was in the Western Hemisphere; 
the United States, Surinam, and British Guiana supplied 61 percent 
of the world total. Production in the U. S. S. R. and satellite coun- 
tries was estimated at 13 percent and in other European countries, 17 
percent. The remaining world output, including Africa, Asia, and 
the Pacific Islands, was 9 percent of the total. Although Surinam and 
British Guiana continued the leading producers, both of these colonies 
produced less than in 1949. Among the major producers (over 100,000 
tons a year), France, Italy, and the United States were the only coun- 
tries that increased output. Estimated production for the U. S. S. R. 
and Yugoslavia also increased over that for 1949. 

The anticipated expansion of the world aluminum industry renewed 
interest in exploration for bauxite deposits. During 1950 exploration 
for new deposits and re-evaluation of known deposits were reported 
in Australia, Brazil, British and French Guiana, France, India, Indo- 
nesia, Italy, Malaya, and the West Indies. 

Plans for developing Jamaica bauxite deposits were firmly under 
way; by 1952 this country should join the major producers. Exploi- 
tation of Jamaica's deposits represents a major step to supplement 
Guiana bauxite imports for the North American aluminum industry. 
Futhermore, the development of the West Indies deposits is important 
as a security measure; Gulf coast ports are only about 1,000 miles from 
Jamaica, as compared to 2,500 miles from the Guianas, and the sea 
route to Jamaica can be patrolled effectively by land-based aircraft. 

Other countries planning to enter the bauxite-production field were 
New South Wales end: Tasmania in Australia, Malaya, Taiwan 
(Formosa), and French Guiana. 
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TABLE 11.—World production of bauxite, by countries, 1944-50 in metric tons 
[Compiled by Pauline Roberts] 


we e ae ee ee rn rra rar . 49,080 J| Oy COU Ia oa ee e e we ee mleeee e see sm e e e 


19, 546 17, 000 
678, 482 |*1, 137, 991 
3233 665, 630 | 308, 127 25 


—ͤ—G— ——ꝓ—̃ o e e o e — 


= (2) 
Germany: Federal Republic. (2) 3 
0 | pc E 107, 148, 547 116, 846 
Greece 10, 000 |.......... 1,315 
AAA ARAN 300 11 IPR CAMA casi 8 
DHungarg. -----.---- 758, 299 35, 402 101, 140 
TN EE 12, 330 14, 118 16, 668 
Indochina S AN E ³vu EE 
Indonesia..........---.---.-- 4 275, 017 (D. Legace seca 
JJV 41,120 25, 093 65, 447 
nnn hh E, E E, E 
Malay aa 4 72, 343 
Mozambique................. 6, 177 4, 369 1, 622 
Palau Island................. III!!! ð Be, E 
Rur A EE 663 
JE EH 2, 921 5,119 4, 926 
Surinam. ..----------0------- 3 625, 804 | 3 683, 990 | 3857, 843 
. U.S. 8. R. (estimate) 355, 000 400, 000 425, 000 


United Kingdom: Northern 


Ireland... eec 502 38. UST AA RA E 8 
United States (dried equiva- 

lent of crude ore)........... 2,869,045 | 996,754 | 1,121, 774 
Yugoslavia................... (2) (2) 55, 000 

Tot! 
1 Estimate. 
; Dato Doc available; estimate by authors of chapter included in total, 
xports. 


* Imports into Japan, Formosa, and Korea in fiscal year ended March 31 of year following that stated; 
preliminary figures. 


Australia. Australia has in the past been a small producer of 
bauxite, but with establishment of an aluminum industry in Tasmania 
production will probably increase. The Australian Aluminum Pro- 
duction Commission has reported 8,600,000 tons of proved reserves 
under control of the Commission, of which 850,000 tons are in Tas- 
mania and 7,750,000 in New South Wales. Initial production of 
aluminum in Australia will come from high-grade Malayan ores. 
Steps have been taken to remove some overburden from deposits at St. 
Leonards, Tasmania, which contain a lower-grade ore than Malayan 
deposits, to make the local ore readily available for emergency use. 


Brazil.—Brazil has the largest reserves of high-alumina low-iron 
bauxite in the Western Hemisphere. The Pocos de Caldas deposits 
are estimated to contain 120 million tons of high-grade ore. Numer- 
ous other deposits have been located in the States of Minas Gerais, 
Espirito Santo, São Paulo, Pará, Maranhão, Baia, and Rio de Janeiro. 
Plans for reopening an aluminum works constructed at Ouro Preto in 
the State of Minas Gerais during World War II resulted in renewed 
prospecting in the area, and bauxite for this plant will be mined from 
deposits near the alumina facilities. Bauxite from the Pocos de 
Caldas deposits was planned for use at an aluminum smelter to be built 
near Sáo Paulo. 

British Guiana.—Bauxite production in British Guiana in 1950 was 
10 percent less than in 1949 and 15 percent less than in the postwar 
peak year 1948. Over 90 percent of the bauxite produced in the colony 
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was exported to Canada. The Demerara Bauxite Co., Ltd., an- 
nounced late in 1950 that supercalcined refractory-grade bauxite 
(“RASC””) will be manufactured in British Guiana. A new drying 
kiln and expanded railway-transportation facilities planned for 1951 
will greatly increase production by this company. A new mini 
concern, the Plantation Bauxite Co., Ltd., has taken over undevelope 
bauxite-mining leases on the west bank of the Demerara River from 
former holders. Plans called for processing and loading ore produced 
by this company at facilities of the Demerara Bauxite Co., Ltd. 

France.—French bauxite production in 1950 was the largest in 
history, with the exception of 1943. France was the only major 
aluminum-producing country that exported large tonnages of bauxite 
and alumina. Since production of alumina in France exceeded 
consumption, slumina was available for export. Data on French 
exports for 1947 to 1949 show that Switzerland, Norway, and Austria 
were the major foreign consumers of French alumina. The pattern 
of French bauxite exports has changed inrecent years. Italy’s imports 
of this material decreased from 26,000 tons in 1946 to 2,000 tons in 1949, 
and Norway’s from 21,000 tons to zero. Major foreign consumers of 
French bauxite in 1949 were the United Kingdom (126,000 tons) and 
5 (56,000 tons). The 1949 export patterns probably were 
carried through 1950. 

French Guiana.—Gradual depletion of bauxite reserves in Surinam 
and British Guiana has brought about increased prospecting in French 
Guiana. Discovery of a large bauxitized zone 80 kilometers from 
Cayenne and 3 kilometers from a navigable river has been reported. 
The deposit consists of white bauxite above a stratum of red bauxite. 
The white bauxite was reported to contain 60 percent Al,Os, 1 percent 
Si0;, and 0.3 percent Fe. Preliminary estimates were 10,000,000 tons 
of combined white and red bauxite. Smaller deposits of bauxite were 
believed to be located on the Island of Cayenne. The Société Pechiney 
was reported to be exploring for bauxite in French Guiana. 

_ French West Africa.—The Campagnie des Bauxites du Midi made 

its first shipments of bauxite from the Iles de Loos in 1950. The 

5 is to export 300,000 tons of bauxite from these deposits 
y 1952. 

Gold Coast.—The British Aluminum Co., Ltd., planned to increase 
bauxite production at its Gold Coast mines to 300,000 tons a year by 
addition of mining and processing machinery and of loading facilities 
at Takoradi. 

Greece.—The Greek Government and the Economic Cooperation 
Administration Mission to Greece signed a series of agreements for 
carrying out the Greek reconstruction program. Under this program 
arrangements were made for shipping bauxite to the United States. 
Greek bauxite was also to be shipped to the Federal Republic of 
SE with repayment to be made in aluminum metal. The 
Eleusis bauxite mines were to be completely mechanized and pro- 
duction greatly expanded. 

Hungary.—Hungary contains the largest bauxite reserves in Europe 
and during World War 11 produced over 1 million tons of bauxite a 
year. Destruction of mining and processing facilities by Germany at 
the end of the war and removal et the major market—the East Ger- 
many alumina plants—by the U. S. S. R. caused bauxite production to 
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decline to 35,400 tons in 1945. Since that date production has been 
increasing. Although no data are available after 1947, there were 
indications that production was exceeding ready markets in 1950, 
and a French firm was requesting assistance in locating potential 
buyers for large tonnages of Hungarian bauxite. An alumina plant 
at Almasfuzuto on the Danube, 50 miles northwest of Budapest, was 
under construction, and operation was planned for 1951. Completion 
of this plant, with a reported initial capacity of 60,000 tons and a final 
capacity of 100,000 tons of alumina a year, will provide facilities for 
treating a large portion of the bauxite production. A large percentage 
of the alumina produced at this plant will be available for export. 

India.—The Geological Survey of India announced discovery of a 
300,000-ton bauxite deposit in the Sambhalpur district of Orissa. 
Bauxite was also discovered in the Belgaum and Kolhapur districts of 
Bombay, with reserves estimated at 30,000,000 tons. About 10 per- 
cent of this material was reported to contain over 50 percent Al,Os. 
As in most Indian bauxite, titania content was high, averaging 6 to 8 
percent TiO, in the high-alumina ore. 

Indonesia.—Bauxite production in Indonesia dropped almost 20 
percent from the all-time high output of 1949. Labor difficulties, which 
temporarily closed the Bintan mines in July, were largely responsible 
for this decrease. The British Aluminum Co. was reported to be 
exploring a bauxite deposit at Sambas, West Borneo. 

Italy.— Italian bauxite production suffered a severe loss when the 
Istrian mines were transferred to Yugoslavia by the peace treaty. A 
large part of the 1950 production was obtained from the Mount Gar- 
gano district, and the Italian Government has arranged to increase 
production in this area. A discovery of bauxite was made in the 
Calabria region, with reserves estimated at 2 million tons. 

Malaya.—No bauxite has been produced in Malaya since the end 
of the Japanese occupation in 1944. In 1950 interest in Malayan 
bauxite was renewed. Aluminum Laboratories, Ltd., of Singapore 
applied for 2,500 acres of land for bauxite mining. Negotiations were 
underway to use high-grade Malayan ore in the initial operation of the 
aluminum facilities being constructed in Tasmania. 

Surinam.—The 1950 production of bauxite in Surinam, the world’s 
leading producer, was 2,080,657 metric tons, 45,997 tons less than in 
1949. The Paranam plant produced 823,444 tons, Moengo 754,201 
tons, and Billiton 503,012 tons. The decline in production was 
caused by operation of the Paranam mine on a two- instead of a 
three-shift basis and by extensive alterations at the Moengo mill. 
The bauxite deposits at Moengo were exhausted and abandoned late 
in 1949, and ore treated at the Moengo plant was mined at Rickanau 
Hill, about 13 kilometers east of the plant. Another drying kiln to 
be installed at this plant will increase output capacity to about 1 
million tons annually. Late in 1950 plans were under way for opening 
mining operations at Rorac, 5 miles north of Paranam and on the 
opposite side of the river; the ore is to be loaded into barges and towed 
to the Paranam plant for processing. Surinam bauxite ore reserves 
were estimated as follows: Rickanau (Surinam Bauxite Co.) 40 to 45 
million tons, Paranam (Surinam Bauxite Co.) 7.5 million tons, and 
Paranam (N. V. Billiton Co.) 15 million tons, 
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Taiwan (Formosa).—A company was formed late in November 1950 
to mine bauxite deposits on Quemoy, a small island off the Chinese 
coast opposite the port of Amoy. The company, partly Government- 
financed, will produce 1,000 to 1,500 tons of bauxite monthly for the 
first 2 months and 3,000 tons a month thereafter. The bauxite will 
be shipped to the Taiwan Aluminum Corp. in Kaohsuing. 

U. S. S. R.—No data on bauxite production in the U. S. S. R. are 
available, and estimates for bauxite production were made from (1) 
aluminum production estimates, (2) bauxite-consumption-aluminum- 
production ratio observed in other countries, and (3) the availability 
of bauxite from foreign countries. Hungary is the only country in 
the Soviet sphere that contains bauxite deposits and & mining develop- 
ment able of supplying appreciable tonnages of this material to the 
U.S.S. R. Most of the U S. S. R. aluminum facilities are in the 
eastern part of the Ural Mountains, and Hungarian bauxite for these 
plants would have to be transported a minimum of 2,000 miles. 
Thus, bauxite to supply the aluminum industry and other industrial 
uses located “behind” the Urals has probably been obtained from 
domestic sources. A large part of U. S. S. R. bauxite production 
would logically be mined from deposits in the Ural Mountains. 

West Indies.— The West Indies have not yet realized any commer- 
cial production of bauxite, but the deposits in Jamaica, discovered in 
1942, represent the largest known reserves in the Western Hemisphere 
and are being developed as a source of bauxite for the North American 
aluminum industry. The discovery of bauxite in Jamaica led to 
exploration of other islands in the area, and deposits were found in 
Hispaniola. Areas in Cuba considered to have favorable geologic 
conditions were investigated by the United States Geological Survey 
in cooperation with the Cuban Government, but bauxite was not 
found. The West Indies deposits that have been drilled and sampled 
to date are estimated to contain at least 350,000,000 tons of high- 
grade bauxite, of which 90 percent or more is in Jamaica. 

The West Indies ores differ markedly in mode of occurrence, 
pirical character, and chemical composition from others in the 
Vestern Hemisphere. The principal deposits occur in etched de- 
poen on the broken plateaus of both Hispaniola and Jamaica. 

hese depressions vary from sink holes 50 feet in diameter to huge 
bowls up to 50 miles in diameter and troughs nearly 20 miles long. 
There is virtually no overburden to be removed from the deposits. 
The ores are very porous, and the individual particle size is extremely 
fine, generally ranging from 0.1 to 1.0 micron. They contain some 
boehmite, as well as gibbsite. Diaspore is rare or absent. The 
average Al,O, content is about 50 percent; Fe;O;, about 20 percent; 
and Si02, about 2 percent. 

Shortly after their discovery, North American aluminum producers 
became interested in these deposits. In 1943, Jamaican Bauxites, 
Ltd., a subsidiary of Aluminum, Ltd., acquired property -rights in 
Jamaica. In 1944 Reynolds Metals started active exploration and 
acquisition of mining rights in Jamaica and Haiti, and Kaiser Alumi- 
num interests took up options on bauxite lands in 1947. Commercial 
development of Jamaican bauxite was initiated in 1950. 
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On January 24, 1950, an agreement was made between Reynolds 
Jamaica Mines, Ltd., and the Strategic Materials Division of Eco- 
nomic Cooperation Administration that the latter would advance up 
to $5,963,000 in Marshall Plan funds and 1,800,000 pounds sterling 
from Economic Cooperation Administration counterpart funds in 
Britain to develop 40 to 50 thousand acres of bauxite property in the 
St. Anne district owned or controlled by Reynolds. The total cost 
of the planned development was estimated at $14,500,000 and in- 
cluded, besides mining equipment, a processing mill at the maning 
operations, a 6-mile aerial conveyor system for transporting process 
ore to the harbor, construction of Jamaica’s largest, most modern 
deep-water pier at the west end of Ocho Rios Bay, and construction 
of a 12,500-ton, self-loading and unloading ore boat. The initial 
objective is production of 400,000 tons of bauxite per year, with the 
first shipments to be made in December 1951. The funds advanced 
by Economic Cooperation Administration are to be repaid over a 

eriod of 20 years in aluminum ingot, which will be added to the 
nited States National Stockpile. 

Jamaica Bauxites, Ltd., an Aluminum, Ltd., subsidiary, announced 
plans to construct an alumina plant in Jamaica. Economic Cooper- 
ation Administration funds amounting to $2,500,000 and 1,500,000 
pounds sterling were advanced to finance the plant, and an additional 
$1,500,000 in capital costs was advanced by Aluminum, Ltd. Con- 
struction will start early in 1951 on a plant that will produce 40,000 
tons a year. Bauxite will be mined Rom properties in Mile Gully 
near the mountain village of Manderville. 

The Kaiser Aluminum & Chemical Corp. purchased properties in 
St. Elizabeth and took up options on properties in and around the 
Manchester and Manderville areas of south central Jamaica. 

The Jamaica Legislature passed a law to permit. the Government 
to make mining agreements with mining companies, which were to 
pay a royalty of 1s. a ton or such other royalty as the Government 
might specify. 

Yugoslavia.—Data on bauxite production for 1950 were not avail- 
able. It was reported that mining was carried on in Istria and near 
Mostar in Dalmatia and that facilities at Lake Novigrad were being 
modernized to permit shipments from that area. An agreement was 
made between the Yugoslav Government and German mining experts 
to develop bauxite resources of Cherso Island and the Sibenik district. 
Indications were that increased amounts of Yugolsav bauxite would 
be consumed in Germany in 1951. Bauxite deposits were discovered 
in Crna Gora, which are reported to contain several million tons. 
The alumina facilities at Strniste, planned by the Germans and 
partially constructed by Germany and the U. S. S. R., were repor 
as 70 percent complete when Yugoslavia broke from the Cominform. 
The plants were designed to produce a maximum of 100,000 tons 
of alumina a year, but the Yugoslav plan was to complete facilities 
for producing only 60,000 tons. 
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Bismuth 
By Abbott Renick 


A 
GENERAL SUMMARY 


1950 domestic supply of bismuth metal, the largest ever 
recorded, exceeded that for 1949 by 24 percent. Increases in 
both production and imports contributed to this record. Exports 

of bismuth metal during 1950 increased 4 percent above the 1949 
figure, and the United Kingdom again received the major portion. 
Stocks of metal held by producers were 22 percent higher on December 
31, 1950, than at the end of 1949. 

Peru continued in 1950 to be the largest foreign producer of re- 
fined ia Canadian production of bismuth was substantially 
increased. 

The price of refined bismuth in 1950 held at $2 per pound, in ton 
lots, until September 5, when it was advanced to $2.25. 


DOMESTIC PRODUCTION 


ely all domestic production of bismuth is derived as a byprod- 

uct from the smelting of lead ores and the refining of imported bismuth 
containing lead as a major impurity. The Bureau of Mines is 

not at liberty to divulge production figures, but 1950 output 

increased 17 percent over that in the previous year. This rise was 

due to increased domestic lead production and imports of bismuth 
during the year. 

Companies re porting output of refined bismuth metal in 1950 were 
American Smelting & Refining Co., at Omaha, Nebr., and Perth 
Amboy, N. J.; Anaconda Copper Mining Co., at Anaconda, Mont 
and U. S. S. Lead Refinery, Inc. (subsidiary of United States Smelting, 
Refining & Mining Co.) at East Chicago, Ind. The Cerro de Pasco 
va 8 Corp. is the principal domestic producer of bismuth alloys at 
its Brooklyn, N. Y. plant; bismuth metal used is obtained from the 
company lead smelter at La Oroya, Peru. 


CONSUMPTION AND USES 


Demand for bismuth, particularly in the form of refined metal, was 
am in 1950. Bismuth consumption in the pharmaceutical industry 
increased 5 percent. During the final months of 1950, retooling of the 
aircraft industry increased demand substantially. Bismuth continued 
to play an important part in nuclear energy. 


TABLE 1.—Percentage distribution of bismuth in the United States, 1946-50, by 
major use groups! 


1 
fott from figures oF Civilian Production Administration, 1946, and by Bureau of Mines, 1947-50. 
alloys, an loy 


pally fabricating s but includes pure metal, ammunition solders, fuse alloys, aluminum 
d other minor enmpositions. 
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STOCKS 


Producers’ inventories of refined bismuth metal at the end of 1950 
increased 22 percent above the end of 1949. High-grade metal was 
accumulated during the year for the National Stockpile. 


PRICES 


Refined bismuth metal was quoted in 1950 by E&MJ Metal and 
Mineral Markets at $2 per pound until September 5, when it was 
advanced to $2.25, a level maintained until the end of the year. The 
Metal Bulletin (London) quotation for high-purity metal, United 
Kingdom home trade, 5 cwt. minimum, held fairly steady at 14s. 6d. 
per pound from January to May 4. Subsequent fluctuations were 
recorded as follows: May 26, 13s. 9d.; August 4, 14s. 6d.; September 
29, 17s. Bismuth ore, per pound of contained metal, c. 1. f., United 
Kingdom home trade, was quoted December 5 at 10s. 10d., 65 per- 
cent minimum Bi, scaling downward to 2s. 3d. for ore assaying below 


20 percent. 
FOREIGN TRADE 


Imports.—Receipts of refined metal in 1950 showed a rise of 44 
percent above 1949 and were the m on record. The approximate 
ercentage distribution of receipts, y country of onc was: Peru 56, 
Canadá 26, Yugoslavia 10, Belgium-Luxembourg 3, Japan 2, Korea 1, 
and others 2. 

Exports.—Outgoing shipments of bismuth metal and alloys in 1950 
increased 4 percent above a year earlier. The United Kingdom was 
again the principal recipient, taking 152,173 pounds; France received 
44,814 pounds. 


TABLE 2.—Bismuth metal and alloys imported into and exported from the 
United States, 1941-45 (average) and 1946-50 


(U. S. Departinent of Commerce] 


Imports of refined | Exports of metal 
metallic bismuth and alloys 


— a 


Pounds Value Pounds Value 


1941-45 (average 
1 


TECHNOLOGY 


The use of ductile bismuth wire and ribbon in the instrument contro] 
field was the subject of research.“ 

The use of bismuth carbonate in peptic ulcer therapy was de- 
scribed.’ 


1 Figures on imports and exports compiled by M. B. Priœ and E. D. Page, of the Bureau of M ines, from 
records of the U. 8. Depertment of Commerce. 

2 Materials & Methods (London), Ductile Bismuth: Vol. 33, No. 8, May 1951, p. 104. 

3 Kemp, S. K., Bismuth Carbonate in Peptic Ulcer Therapy: Mining and Chemical Products Ltd. 
(London), 1950, 23 pp. (pamphlet). 
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TABLE 3.—World production of bismuth, 1943-50, by countries, in kilograms! 


[Compiled by Berenice B. Mitchell] 


— M — —— —— | — — 
— — | s m, 


ore 7 
Australia (in ore) 4. 668 
Belzian Congo (in ore). 
e l ] @ 
ion expo e E 

Canada (metal) 2. 1 86 , ; 101, 152 
China dn A S (3) 

rance (in ore 
Japan (metal) 6 ; : 33, 049 


249, 000 263, 000 
213, 137 


Peru: 


me mg e o e a wm e e 


——— — 22 


Work production (esti - 
mate) 


es e Í 
— ——Áámu | ——— ͤ ʒZ‚l— — 


—ß— 2 ů 4 „„ e, 


! Bismuth is believed to be produced also in Brazil, Burma, Germany, Norway, Rumania, Uganda, 
U, 8. 8. R., United Kingdom. ana Yugoslavia. Production figures are not available for these countries, 
but estimates by author are included in total. 


? Data not available. Estimate by author included in total. 
! Estimate. 


‘Partly estimated. Excludes content of some bismuth-tungsten concentrates. 

! Excludes bismuth content of tin concentrates exported. 

pan Ges Pus ER 95 oe e e eer 1 

‘ Incomplete data for year en ar of year following . 

! Production included in total; Bureau of Mines not at liberty to publish separately. 


WORLD REVIEW 


Belgian Congo.—Bismuth is recovered as a byproduct of tin mining 
by Ce Mtn de Grands Lacs Africains (MLG) and Cie. Minetain. 
Production during the first 6 months of 1950 amounted to 1 ton. 

Canada.—The Consolidated Mining & Smelting Co. of Trail, B. C., 
continued during 1950 as the only Canadian bismuth producer. 
Recoveries of bismuth metal, all at the Trail smelter, amounted to 
97 tons. About 40 tons are used each year in Canada, and the 
remainder is exported. 

_France.*-Mines et Usines de Salsigne, which began to produce 
bismuth metal of 95 percent purity during July 1950 reached a rate of 
3 tons a month in October. l 

South Korea.—Bismuth output in Korea increased from 104 metric 
19 in 1948 to 173 tons in 1949. No production was reported for 

50.9 

Union of South Africa.— In 1949, 12 short tons of bismuth ore was 
priduced and shipped to the United Kingdom.’ 


, Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 3, Septem her 1950, p. 9. 

, Metal Bulletin (London), No. 3539, Nov. 3, 1950, p. 19. 

„Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 1, July 1950, p. 4. 
Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 2, August 1950, p. 4. 


Cadmium 
By Richard H. Mote 


A 
GENERAL SUMMARY 


ESPITE record production and large imports, additions to the 
D domestic supply of cadmium during 1950 were insufficient to 

meet total demand during the year. The all-time high output 
of primary cadmium— 12 percent greater than in 1949 combined with 
the second highest level of imports in history, failed to meet the ex- 
panding requirements of the latter half of the year; and, as a result 
stocks were substantially reduced. The quotation for commerci 
sticks, which remained steady at $2.00 per pound throughout 1949 had, 
by December 1950, advanced to $2.55 per pound. Shipments of 
metallic cadmium were 22 percent above the previous year's total 
and exceeded production by 745,000 pounds. Industry stocks, rebuilt 
to adequate proportions during 1949, were reduced 16 percent, but 
purchases for the National Stockpile were continued. Apparent 
consumption increased 30 percent from 1949. 


TABLE 1.—Salient statistics of the cadmium industry in the United States, 
1941-45 (average) and 1946-50, in pounds of contained cadmium 


1941-45 
(average) 1946 1947 1948 1949 1950 
Production (primary)......... 8,046,990 | 6,471,187 | 8,508,146 | 7,775,657 | * 8, 226, 617 9, 206, 097 
Imports (metal).............. 68, 984 17,415 20, 292 9, 809 157, 204 630, 109 
Exports (metal) 1 264, 520 140, 385 303, 401 955, 701 566, 135 352, 927 
Consumption, apparent....... 8,062, 760 | 6,983,610 | 7,726, 753 | 7,797,105 | ? 7, 486, 274 9, 625, 768 


1 194245 average. 
Revised figure. 


DOMESTIC PRODUCTION 


The most important of the cadmium minerals is greenockite (CdS), 
theoretically containing 77.8 percent cadmium. The mineral occurs 
in the form of a yellow powder or stain on the mineral sphalerite or 
zinc blende (ZnS). Greenockite is almost always associated with 
sphalerite zinc ores and to a smaller extent with the ores of lead and 
copper containing zinc mineralization. It is never present in adequate 
quantities, however, to support profitable mining. Some zinc con- 
centrates have been reported to contain as much as 1 percent cadmium; 
in general, however, the content seldom exceeds 0.5 percent. Zinc 
concentrates from the Tri-State district average 0.35 percent cadmium, 
and concentrates from mines in the Rocky Mountain region and far 
West rarely yield more than 0.2 percent cadmium. 
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TABLE 2.—Cadmium produced and shipped in the United States, 1941-45 
(average) and 1946-50, in pounds of contained cadmium 


1946 1947 1948 1949 ! 1950 
Prodaction: 
Metallic cadmium 7, 808, 724| 6, 200, 398| 8,007, 287| 7, 582, 961| 8, 023, 6160 8, 865, 393 
'sdmium compounds 3. . ............. 238,266| 270,789. 500, 850 192.696 203,001| 340, 704 
Total primary production... .... 8, 046, 990| 6,471,187| 8, 508,146; 7,775,657| 8,226,617| 9,206,097 
(metaland compounds) i.. 207, 518 0 355,104) 104. 764| 121, 150 2384, 3080 513, 198 
Shipments dy producers: 
j Metallic cadmium...............- 


7, 818, 862| 6, 180, 265 7. 852, 907 7,639,113| 7, 867,486) 9, 610, 602 
243, 593 270. 789 500, 859 192, 696 203, 001 340, 704 


— —— $ aee aee A E 


4 Total primary shipments. ...... 8, 062, 455| 6, 451, 054 8, 353, 766) 7, 831, 809 8, 070, 487 9, 951, 306 
. 208, 734 360, 924 384, 3 13,1 


(metal and compounds)? 3 : 134, 793 121,150 , 398 513, 198 

Value of primary shipments: 
Metallic odmiunm ooo... 070, 229 86, 004, 572/$12, 358, 526|$12, 679, 5711$14, 813, 382/$19, 855, 049 
Cadmium compounds 4. . ............ 187, 850  267,033|  788,352|  319,875|  381,642| 701,850 
Total valu 6, 258, 079| 6, 361, 605| 13, 146, 878| 12, 999, 446| 15, 195, 024| 20, 556, 899 


1 


gures. 
; Excludes compounds made from metal. 
; Bureau of Mines not at liberty to publish figures separately for secondary cadmium compounds. 
1 8 SEH contained in compounds made directly from flue dust or other cadmium raw materials 
metal). 


. The entire domestic supply of primary cadmium is recovered 
| concurrently with the treatment of ores of other metals as a byproduct 
i from the flue dusts of zinc-blende roasting furnaces and lead blast 
furnaces, from zine dust collected in the early stages of distillation in 
zinc retorts, and from the high-cadmium precipitate obtained in puri- 
fying zine electrolyte at electrolytic zinc plants. A small quantity 
of secondary metal is recovered from old bearings and other alloys 
but constitutes no great portion of the total supply. As most reduction 
plants participating in the recovery of cadmium treat both domestic 
and foreign cadmium-bearing materials without determining the 
cadmium content of either, the geographic origin of the metal produced 
from domestic plants is a matter of conjecture. Thus the data 
Presented as domestic cadmium production in this chapter are not 
comparable to those given in other chapters of this volume for metals 
like copper, lead, and zinc. A 
ie domestic output of primary metallic cadmium and the pro- 
uction of cadmium contained in primary compounds increased 
10 percent and 68 percent, respectively, in 1950. Recovery of cad- 
mum in secondary metal and compounds advanced 34 percent. 
1950 of plants producing cadmium metal in the United States in 
ollows. 


Primary metallic cadmium 


dorado: Denver—A merican Smelting & Refining Co. 
Sridley—Bunker Hill & Sullivan Mining & Concentrating Co. 
ti, °88 Sullivan Mining Co. 


Depue—New Jersey Zinc Co. 
L Montane, (Luis. American Zinc Co. of Illinois. 
Great Falls— Anaconda Copper Mining Co. 
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Oklahoma: 
Bartlesville—National Zinc Co., Inc. 
Henryetta—Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 
Donora—American Steel & Wire Co. 
Josephtown— St. Joseph Lead Co. 
Palmerton—New Jersey Zine Co. 
Texas: 
Corpus Christi—American Smelting & Refining Co. 
Dumas—American Zine Co. of Illinois 


Second metallic cadmium 
| Arkansas: Jonesboro—Arkansas Metal Co. 


Output of cadmium oxide (by cadmium content) increased slightly 
more than 1 percent during the year, while the cadmium content of 
sulfide produced advanced 57 percent. Data for the production of 
other cadmium componnds are unavailable for 1950. 


TABLE 3.—Cadimum oxide and cadmium sulfide produced in the United 
States, 1945—50, in pounds 


Oxide 


Year j 
Gross | Cd con- Gross Cd con- 
weight tent weight tent 
IA : 948..... 334, 859 | 291,847 | 3,137, 035 1. 096. 770 
1940....... 364, 285 | : . 225, 680 || 1949..... 570, 993 | 497,876 | 2, 631, 386 


ETE i 950.....| 579, 538 | 505, 336 


1 Includes cadmium lithopone and cadmium sulfoselenide. 


CONSUMPTION AND USES 


The apparent consumption of primary cadmium in all forms 
totaled 9,625,768 pounds in 1950, as computed by adding production 
and net imports and adjusting for producers’, distributors’, and com- 
pound manufacturers” stock changes. This figure reflected a 29 
percent increase over the quantity apparently consumed in 1940. 
In 1950, as in the previous years, cadmium metal was purchased 
by the Federal Government for the National Stockpile. About 95 
percent of available cadmium is used in electroplating, bearing alloys, 
and pigments. The remaining ei percent goes into miscellaneous 
alloys, laboratory reagents, and „ chemicals. 

Electroplating.— The principal use of cadmium metal is as a protec- 
tive coating for iron and steel, and, to a much smaller extent, copper 
alloys. Its chief advantages as an electroplating medium compared 
to zinc are as follows: (1) Thinner coatings provide equal protection; 
(2) the rate of deposition for a given quantity of electric current is 
larger, hence electricity costs are reduced; (3) cadmium retains its 
metallic luster longer; (4) plated parts are more easily soldered; 
(5) cadmium has a greater resistance to atmospheric corrosion; (6) it 
is superior in throwing power, or ability to deposit uniformly in 
recesses; and (7) corrosion by galvanic action is more effectively 
minimized. A disadvantage of cadmium plating is its low resistance 
to acids. Items commonly electroplated with cadmium include 
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nails, serews, rivets, bolts, nuts, washers, fasteners, and miscellaneous 
parts for a wide variety of products, including aircraft, ordnance, 
and automobiles. 

Cadmium-Bearing Alloys.—Cadmium-base bearing metals are used 
successfully in internal-combustion engines that operate at high 
speeds Sei temperatures. The bearing alloys are generally of two 
types—the cadmium- nickel bearing, composed of 98.5 percent or more 
cadmium and 1.2 percent nickel, and the cadmium-silver bearing, con- 
taming 98.3 percent or more cadmium, 0.7 percent silver, and 0.6 per- 
cent copper. Graphalloy,“ a cadmium-impregnated graphite con- 
taining 30 to 35 percent cadmium, is used in oilless bearings, bushing 
linings, and contacts for controller switches. 

Cadmium Solders and Other Cadmium Alloys.—A minor use of 
cadmium metal is in the manufacture of low-melting-point alloys for 
soldering and brazing and fusible alloys for sprinkler apparatus, fire- 
detector systems, and valve seats for oros gas containers. 

Cadmium Compounds.—Cadmium sulfide and cadmium sulfo- 
selenide are standard agenrs for producing yellow and red colors, 
respectively, in paint, soap, rubber, ceramics, paper, printing ink, and 
other products. Virtually all the cadmium oxide, hydrate, and chlo- 
nde produced is used in cadmium plating solutions. Cadmium bro- 
mide, chloride, and iodide are used in photographic films, process 
mne, and lithographing. A table listing the more important 
cadmium compounds, their physical properties, and uses can be found 
in the Cadmium chapter of Minerals Yearbook, 1949, pp. 187-188. 


STOCKS 


Total domestic stocks of cadmium metal and compounds, excluding 
consumers” stocks, for which data are not available, decreased 16 
percent. Details are given in table 4. 


TABLE 4.—Cadmium stocks at end of year, 1949-50, in pounds of contained 
cadmium ! 


1949 ? 1950 


Froducers Deet 462 502.462 521,811 |............ 621, 811 
pospound manufacturers... - 9, 655 164, 189 150, 091 
wribuori! 22. 185, 250 40, 499 38, 949 87, 664 
Total stocks . ...| 697,307 204, 688 173, 662 750, 566 


, Excludes eadmfum in National Stockpile. 
, Figures partly revised. 
i pombrises principally 8 largest dealers. 
tcludes consumers’ stocks, which were about 1,000,000 pounds at the end of 1944 (latest date for which 


Were compiled). 


PRICES 


The quoted New York price of $2.00 a pound for commercial sticks 
of cadmium, established November 15, 1948, continued through June 
14,1950. Effective June 15 the quotation advanced to $2.15 a pound. 

1 the same day the price for patented shapes was raised from $2.15 
à pound to $2.30. On September 15, the quotation for commercial 
sticks advanced to $2.40 a pound and for patented shapes to $2.65. 
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A further rise to $2.55 a pound for commercial sticks occurred 
December 1. 

The London market quoted 14s. 6d. ($2.03) per pound from January 
through June 21, when the price was advanced to 15s. 6d.($2.17). On 
September 18 and November 2 further rises occurred—to 178. 3d. 
($2.41) and 18s. ($2.52), respectively. The final increase to 19s. 
($2.66) took place during the first week of December. 


FOREIGN TRADE ' 


Total imports for consumption of metallic cadmium and of cad- 
mium contained in flue dust increased 15 percent in weight and 59 
percent in value in 1950. The total value of exports decreased 37 
percent. 

Imports.—Imports of cadmium-bearing flue dust, all derived from 
Mexico, were 11 percent below the 1949 level. Imports of metallic 
cadmium, however, increased four times over the quantity reported 
for 1949 and were the second highest in history. the more than 
630,000 pounds imported, Canada supplied 38 percent, 31 percent 
came from Japan, 23 percent from Belgium-Luxembourg, and 5 
percent from the Netherlands. Australia, Italy, Peru, New Zealand, 
Egypt, and the United Kingdom supplied smaller quantities. 


TABLE 5.—Cadmium metal and flue dust imported for consumption in the 
United States, 1948-50, by countries 


[U. 8. Department of Commerce] 


1948 1949 1950 
Country mg — 
Pounds Value Pounds Value Pounds Value 
Metallic cad mium 

õĩ¹¹ũ A ⁊7˙ - hm a EE 7, 210 $7,919 7,918 $21, 528 
Belgium- Luxembourg 48, 503 101, 560 143, 825 518, 552 
TN MA O 6, 300 $14, 491 68, 140 139, 392 237, 494 472, 322 

RV Db AE A ERA AS AE 8 1, 240 2, 
46:1) A A EE PEA PA 8 4, 10, 120 
F ˙ TTT AN 31, 640 50, 742 194, 745 368, 084 
Nai hh. CRA A A EE A, 95, 031 
New A:N RA PA PA EA dE 2, 264 6, 72 
H(§?; W... 8 3, 509 7,018 1,711 3, 422 8, 010 6, 624 
United Kingdom... A ᷣ w 8 1, 008 2, 621 
Total metallic cadmium....... 9, 809 21, 509 157, 204 303, 035 630, 109 | 1, 503, 896 

Flue dust (Cd content) 

All 621 OOS ls Sac. AS A EE 
F ⁰ ⁰»- 5m. KEE 2, 906 y 0 EIA A 
Mee EENS E 1,827,518 | 1,437,833 | 1,786,761 | 1, 593, 142 | 1,601,640 | 1,519, 104 
Total flue dust 1, 828, 139 | 1,438,136 | 1, 789, 667 | 1, 595, 943 | 1,601,640 | 1, 519, 104 
A EE EE Eee Kee — — 
Grand total.................... 1, 837, 948 | 1, 459, 645 | 1,946, 871 | 1,898, 978 | 2, 231, 749 3, 023, 000 


Exports.—Shipments to European Recovery Program “participating 
countries”? accounted for 97 percent of the cadmium metal exported 
from the United States in 1950. Of the 352,927 pounds shipped— 
38 percent less than in 1949—Germany received 36 percent, the 
United Kingdom 27 percent, France 20 percent, Sweden 9 percent, 


Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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and the Netherlands 3 percent. The remaining 5 percent was dis- 
inbuted among 14 other countries. Exports of cadmium alloys 
tripled, rising from 3,000 pounds in 1949 to more than 9,000 in 1950. 
Canda received 73 percent of the total aud the Union of South 
Africa the remainder. 


TABLE 6—Cadmium exported from the United States, 1948-50, by kinds, in 
gross weight 


: [U. 8. Department of Commerce] 


Kind 
Pounds 


Dress, fue dust, residues, and scrap..| 92,847 
EE ͤͤ K 955, 701 
EE 1, 506 


Tarif —Action taken at the Geneva Trade Conference of 1947 
reduced, as of January 1, 1948, the import duty on cadmium metal 
from 7% cents per pound as established in the Canadian Trade 
Agreement of 1939 to 3% cents per pound. Cadmium contained 
in fue dust remained duty free in 1950. 


WORLD PRODUCTION 


World production of cadmium in recent years, insofar as data are 
available, is shown in table 7. 


TABLE 7.—World production of cadmium, by countries, 1944-50, in kilograms 
[Compiled by Berenice B. Mitchell] 


Country 1945 1946 1947 1948 1949 1950 
EE . ee geg MEN GN, ee 
deal (Tasmania)........... 955 | 231,913 | 209,030 | 293,352 | 271,133 | 287,003 
pria Longo, 18,213 | 16,571 | 26,040 | 18,056 | 24,635 | 136,000 
r ege ) ,900 | 286,300 | 3 157, 900 | 3 148, 000 2 
Seegen 293,048 | 364,073 | 325,874 | 347, 491 : 378, 393 

33 7, 47, 000 ,000 | 50,067 | 58,123 
Mair MR pM (2) 41,000 | 41,206 | 3,500 | 45,000 d 
re 800 | 40,000 | 38,400 | 47,000 | 73,000 | 542,000 
us C 1 22. 000 7, 509 8,710 | 30,000 | 52,484 90, 348 
yen ERN 1,052,766 | 717,000 | 778,000 | 905,000 | 820,000 | 689,000 
ben 10, 600 13,000 | 28,000 | 50,000 | 62. 000] 71, 400 (2) 
FBF o 150 11 000 9 71.000 o~ (2) d 
x P 4 7 0 , 
75 est Africa i). |... 5 ARS MENOS 517,000 | 755,000 | 787,000 
brite rt : (3) (5 (2) (3) 00 a) 
Cited Kingdom.. „55 206, 541 | 222,713 | 121,925 | 106,440 | 115,769 | 102,662 | 118,878 
Ad addmum ... 3, 508, 139 2. 812, 439 3, 632,025 |3, 439, 555 3, 639, 432 4, 021, 254 
mum compounds (Cd 
9tent)........ le 204,592 | 122,827 | 227,185 87, 405 92,079 | 154, 540 


1 pss not available; estimate by author of chapter included in total. 
! Bizonsl area, 
e inary € e Me cones ded following that stated 
or Mar. 31 of year follo that stated. 
1 ¿pri to September, inclusive. us MUS Me 
stocks nm content of fine dust exported for treatment elsewhere; represents in part shipments from 


band. To avoid du of figures, data are not included in the total. 
"January to J ülv in e gures, e no e 


gen mía content of concentrates exported for treatment elsewhere. To avoid duplication of figures, 


ae not included in t ; 
D Estimated a her total 


Carbon Black 


By D. S. Colby, H. J. Barton, and B. E. Oppegard 
E 
GENERAL SUMMARY 


OTAL sales of carbon black produced in the United States in- 
T creased 34 percent to 1,509 million pounds in 1950. Production 

totaled 1,382 million pounds, a 13-percent increase. Producers’ 
stocks declined 127 million pounds to 90 million pounds. 

Production rose in all reporting districts and States except Okla- 
homa; largest increases took place in Louisiana and Texas (other 
than Panhandle). Production of furnace blacks increased 28 percent 
to 765 million pounds and contact-black production declined 2 percent 
to 617 million pounds. 

Sales in 1950 expanded more rapidly than production. Sales of 
furnace blacks increased 42 percent and sales of contact blacks 25 
percent; the greater expansion in the former was occasioned by syn- 
thetic rubber consumption increasing at the expense of natural rubber. 
All classes of consumers used larger quantities of carbon blacks in 1950. 
Consumption by rubber companics rose 263 million pounds to 1,030 
million pounds. The ink and paint industries purchased 59 percent 
more in 1950 than in 1949. Exports were 32 percent higher. 


TABLE 1.—Salient statistics of carbon black produced from natural gas and 
liquid hydrocarbons in the United States, 1946-50 


1946 1947 1948 1949 1950 
THOUSAND POUNDS 
Production: 
Contact process (chiefly channel)...... 619, 109 653, 966 677, 133 627, 650 616, 765 
Furnace processes 625, 312 664, 999 620, 596 595, 956 765, 225 
Total A 1, 244, 421 | 1,318,965 | 1,297,729 | 1,223, 636 1, 381, 990 
Sales: 
Domes ti 998, 655 | 1, 000, 684 932, 433 822, 166 1. 109. 071 
Ff —Z—TꝛrꝛTS cdo cc 271. 085 319, 076 321, 915 303, 244 399. 588 
St 8 1, 269, 740 1,319,760 | 1, 254, 348 1,125, 410 1, 508. 639 
LOSSES AAA eas 458 321 269 
Stocks of producers Dec. 31................ 76, 228 75, 112 118, 243 216, 461 89, 543 
VALUE 
Production thousand dollars 59. 988 70. 639 76, 205 74, 685 84. 604 
Average per pound........... cents. 4. 82 5. 36 5. 88 6. 10 6. 12 


Stocks of both contact and furnace blacks declined sharply during 
1950. On December 31 stocks of contact black totaled 65 million 
pounds, equivalent to a 36-day supply. Stocks of furnace blacks 
totaled 24 million pounds, a 10-day supply. 

The quantity of natural gas used in the production of carbon 
blacks decreased slightly to 411 billion cubic feet in 1950. The use of 
liquid hydrocarbons, however, increased by nearly 50 percent to 108 
million gallons. 
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FIGUIRE 1.—Production, stocks, and deliveries of carbon black, 1919-50 


The value at plants of the total output of carbon black in 1950 was 
$84,604,000. The average value was 6.12 cents per pounds, only 
slightly higher than the 1949 average. 

The number of plants operating during 1950 was 53 compared with 
H (revised figure) during 1949. Only one of the plants shut down 
was a furnace plant. 


PRODUCTION 


By States Production increased significantly in Louisiana (41 
percent above 1949) and in Texas outside the Panhandle (25 percent 
above 1949). Only in Oklahoma did production decline, the result of 
two plants being shut down. Production in the Texas Panhandle 
district increased 2 percent in 1950 but did not reach the record pro- 
duction of 1948. In 1950 Texas supplied 68.7 percent of all carbon 
black produced in the country compared with 71.5 percent in 1949. 

By Months.—In general, output of both furnace and contact grades 
of carbon black rose steadily during 1950. The rate of increase was 
approximately 1 percent per month for contact grades and 4 percent 
per month for furnace grades. 
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TABLE 2.—Carbon black produced from natural gas and liquid hydrocarbons in 
the United States, 1946-50, by States and districts, in thousand pounds 


State and district 1946 1947 1948 1949 1950 

ane 191, 857 190, 252 165, 032 160, 460 228, 177 
exas: 

Panhandle district..................... 596, 678 633, 250 653, 480 625, 760 638, 150 
Rest of Stats „%. 234, 172 202, 523 249, 904 249, 083 310, 705 
A AAA 830, 850 895, 773 903, 384 874, 843 948, 864 
Ohe se 221, 714 232, 940 229, 313 188, 333 206, 949 
Grand total.......................-- 1, 244,421 | 1,318,965 | 1,297,729 | 1,223, 636 1, 381, 990 


TABLE 3.—Carbon black produced in the United States in 1950, by States and 
districts, and natural gas and liquid hydrocarbons used in its manufacture 


Furnace black Contact black 
Produc- a 
State s is | of Value at plant Value at plant 
r ARA 
we plants | Thou- Thou- 


sand Total sand Total 
pounds | (thou- Cents Cents 


pounds | (thou- 
sand per sand per 
dollars) | Pound dollars) | Pound 
Louisiana................... 6 7| 223,127 9, 705 4.39 3, 050 309 10.13 
Texas: 
Panhandle district 12 22 | 305, 454 18, 089 58.92 | 332, 705 23, 952 7.2 
Rest of State............ 6 14 | 130, 642 7, 893 6.04 | 180, 063 12, 625 7.01 
Total Teras 14 36 | 436, 096 25, 982 5. 96 512, 768 36, 577 7.13 
California................... 1 
EE AIR A A al i 1 106, 002 4, 489 r a meme e 
New Merico- 5 EE, AA 100, 947 7,452 7.8 
22: OES € € €] “ i—X———— TT. — ͤ—-—„—¼ . — 
Grand total. 2| 88 765,2 40,206 5.26 | 616, 765 | 44,338 | 7.19 
Liquid hydro- 
Natural gas used carbons used 
Average yield Value 
State (pounds per Kl...... Average 
Million cubic feet) Thou- yield 
cubic |___________| Total | Average sand (pounds 
feet (tbou: (ens gallons 5 , 
E san per gallon 
Furnace | Contact dollars) | cu. ft.) 
Louisiana...................... 21, 989 8. 41 1. 07 1. 050 4. 78 15, 862 3. 92 
— . ——. — .. — . — . ——T— —ͤ— ꝑP:, . ·—2—ö—...'8 
Texas: 
Panhandle district 206, 979 7.29 1. 68 10, 402 5. 03 80, 321 2.95 
Rest of Gtate 106, 055 7. 53 1.95 4, 454 4. 20 11, 524 22 
Total Teras 313, 034 7. 43 1.77 14, 856 4.75 91, 845 2. 87 
5 VF | 6.71 ) 
BNOMB...- eme wu 1 „r oon |? 6. 710777777777 
kanae o 2 75, 829 ros 33,771 $497 AP 
New Mexico.................... A | 
Grand total... 410, 852 | 7.56 1.75 | 19,677 4.79 | 107, 707 | 3.02 


1 Detall will not add to totals, because some producers operate in more than 1 area. 

3 Comprises 15,800 million cubic feet used by furnace-plant operations in California, Oklahoma, and 
Kansas and 60,029 million cubic feet used by contact-plant operations in Kansas and New Mexico. 

3 Comprises 945 thousand dollars (5.98 cents per M cu. ft.) of natural gas used in California, Oklahoma, 
and Kansas for manufacture of furnace black and 2,826 thousand dollars (4.71 cents per M cu. ft.) used in 
Kansas and New Mexico for manufacture of contact hlack. 
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By Grades.—Production of furnace blacks in 1950 increased 28 

percent compared with 1949, while the production of contact blacks 
was 2 percent below 1949. Furnace blacks represented 55 percent of 
the total production in 1950 compared with 49 percent in 1949. The 
nsing price of natural gas and restrictions on the use of natural rubber 
caused the shift to furnace blacks. 
In 1950, statistics were obtained for the first time on the produc- 
tion of furnace blacks by grades. The grades reported and their 
symbols are: Semireinforcing Furnace, SRF; High-Modulus Fur- 
nace, HMF; W FEF; High-Abrasion Furnace, 
HAF; and “Other,” which includes thermal blacks and miscellaneous 
furnace grades. 

A larger volume of SRF was produced than of any other furnace 
grade. The rise in production of this grade during the year was 
also greater than that of other grades. 


TABLE 4.—Production and shipments of carbon black in the United States in 
1950, by months, in thousand pounds 


Furnace 
Montb Contact Total 
SRF | HMF | FEF | HAF | Other | Total 

PRODUCTION 
ume 5 11,084 | 7,628 | 11,860 | 13,716 | 6,270 | 50,564 | 48,192 98, 756 
erg. 10, 561 7,995 | 10,522 | 12,577 | 6,567 | 48,222 | 45,007 93, 229 
ITT 15,037 | 6,048 | 11,840 | 14,152 | 7,921 | 54,998 50, 465 105, 463 
SE EE 16,570 | 5,261 | 11,840 | 14,406 | 7,540 | 55,617 | 49,865 | 105, 482 
M 17,610 | 5,551 | 13,710 | 15,571 | 7,854 | 60,296 | 51,573 | 111,869 
e EE 18, 945 6,386 | 12,751 | 14,814 8,098 | 60,994 | 40,066 110, 060 
fed FV 19,586 | 7,251 | 12,481 | 18,799 | 8, 255 66,372 | 51,894 | 118, 266 
DEUS ee eee IS 19, 842 9,245 | 15,212 | 19,102 8,579 | 71,980 | 52, 601 124, 581 
oe EE 20,371 | 9,464 | 14,851 | 18,831 | 8,470 | 71,087 52 603 124,680 
M EE 21,929 | 11,194 | 16,678 | 16,965 | 8,766 | 75,532 | 55,351 | 130, 883 

orember 21,452 | 10,471 | 16,041 | 18,380 | 7, 470 73,814 | 54, 442 128, 

Deæmber.. "` 20,064 | 11,592 | 15,880 | 19,100 | 8,213 | 74,849 | 55,616 | 130, 465 
Total. 213,051 | 98,086 | 163,672 | 196, 413 | 94,003 | 765, 225 | 616, 765 | 1, 381, 990 


(echt 2 17,458 | 8,942 | 11,201 | 12,661 | 7,390 | 57, 652 56,361 | 114, 013 
March s e 16,910 | 9,279 | 12,685 | 11,916 | 7,356 | 58,146 | 53,487 | 111,633 
Ee 18, 248 | 8,298 | 12,722 16, 112 8,024 f 54,807 | 118,211 
Mee es , 9,138 | 11,940 | 15,236 | 7,027 | 62,007 | 52,942 | 114,949 
Jie 6 19,481 | 10,127 | 14,212 | 16,853 | 7,560 | 68,233 | 57. 278 125, 511 
65 eee l, 10,954 | 15,173 | 17,780 | 8,677 | 73.890 | 53,549 | 127,439 
Aus 9, 634 , 16,316 | 19,855 | 8,467 | 73,954 | 52,798 | 126,752 
dd 520 | 11,065 | 15,070 | 20,488 | 9,003 | 78,146 | 64,084 | 142,230 
Octobe Pi 24, 446 | 14,199 | 14,572 | 18,194 | 8,196 | 79,607 | 69,527 | 149,134 
Norember EES 21,822 | 11,081 | 16,637 | 16, 8, 74, 46,071 | 120,905 
Danner 22,484 | 10,771 | 14,952 | 17,942 | 6,864 | 73,013 | 53, 288 126,301 
"Een 20,622 | 10,951 | 16,527 | 18,165 | 8,610 | 74,875 | 56,086 | 131, 561 
Total. . 243, 597 124, 487 | 172,007 | 201,546 | 96,124 | 837,761 | 670,878 | 1, 508, 639 


mee Del from reports of the National Gas Products Association and of producing companies not 
the association figures. Figures adjusted to agree with annual reports of individual producers. 


Methods and Yields.—The over-all yield of carbon black from 
T gas increased from 2.38 pounds per thousand cubic feet in 
9 to 2.57 in 1950. This increased yield was due partly to the 
e production of furnace blacks from gas relative to the output 

contact blacks and also to the higher yields of both furnace and 
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contact blacks obtained from gas. The yield of contact black from 
gas continued its gradual rise, reaching 1.75 pounds per thousand 
cubic feet in 1950. The yield of furnace blacks produced from 
was 7.56 pounds per thousand cubic feet compared with 7.44 in 1949. 
Gas consumed in the manufacture of furnace blacks increased from 
52 billion cubic feet in 1949 to 58 billion in 1950. Gas used for the 
production of contact blacks declined from 376 billion cubic feet in 
1949 to 353 billion in 1950. 

The yield of carbon black from liquid hydrocarbons in 1950 was 
3.02 pounds per gallon. The consumption of liquid hydrocarbons in 
the production of furnace blacks increased by almost 50 percent in 
1950, and the proportion of all furnace blacks produced from liquid 
feedstock increased from 35 percent in 1949 to 43 percent in 1950. 


TABLE 5.—Natural gas and liquid hydrocarbons used in the manufacture of 
carbon black in the United States, and average yield, 1946-50 


1946 1947 1948 1949 1950 

Natural gas use million cubic feet.. 478,349 | 484,852 | :80,646 | 427, 892 410, 852 
Average yield of carbon black per thousand cubic 

))) ( pounds 2. 44 2. 51 2. 41 2. 38 2 87 
Average value of natural gas used per thousand cubic 

A A cents.. 3. 02 3. 57 4. 73 4.76 4. 
Liquid hydrocarbons used. ....... thousand gallons..| ! 20,000 | 131,000 44, 551 72, 387 107, 707 
Average yield of carbon black per gallon....pounds.. (1) (1) 3.11 2. 86 3.0 
Number of producers report ing 2 24 320 
Number of plants2ee Le ecc c Les 60 63 63 363 53 

1 Estimated. 

3 Data not available. 

3 Revised figure. 


Number and Capacity of Plants.—The number of carbon-black 
piante operating in 1950 was 53 — 35 contact-type plants and 18 
urnace-type plants. Nine contact-type plants and one furnace-type 
plant that had been shut down in 1949 remained inactive in 1950. 
The one furnace-type plant shut down in 1949 was the General Atlas 
Carbon Co. plant, Texas County, Okla. 'The nine channel-type plants 
shut down in 1949 were: United Carbon Co., Grant County, Kaps. 
(one plant), Ouachita Parish, La. (one plant), Hutchinson County, 
Tex. (three plants); Cabot Carbon Co., Texas County, Okla. (one 
plant), Hutchinson County, Tex. (one plant); and Columbian Carbon 
Co., Hutchinson County, Tex. (two plants). One channel-type plant 
of United Carbon Co. in Hutchinson County, Tex., which had been 
shut down in June 1949, was reopened in February 1950. A channel- 
type plant of Columbian Carbon Co. in Gray County, Tex., which had 
been shut down in 1949 was leased by Coltexo Corp. and reopened in 
1950. 

The daily capacity of operating plants in 1950 was 4,075,200 pounds. 
The daily capacity of furnace-type plants was 2,371,000 pounds, 
89,800 pounds above the revised 1949 figure; the daily capacity of 
channel-type plants was 1,704,200 pounds, 170,600 pounds below the 
revised 1949 figure. 
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TABLE 6.—Number and capacity of carbon-black plants operated in the United 
States, 1949-50 


Number of plants 


State or district County or parish 


"Panhandle district SE 5 6 6 
AS E 
Hutchinson..... 1, 768, 100 
Moore........... 4 4 
Total Panhandle district. , 926, 1, 768, 100 
Aransas......... 
Brazoria........ 
Brooks.......... 
Ector..........- 
Gaines. ......... 
Rest of Stats 1 A 921, 000 
Nueces.......... 
Terry 
Ward. 
Winkler 
Total rest of 8tate............]....... l.l... ; 921, 000 
Total Texas ss , 760, 2, 689, 100 
Avoyelles 
Louislana .. Evangeline......|...... 618, 700 
Ouachita........ ? 
Richland........ 
Total Lonisteong Le 618, 700 
California. cn eecee Contra Costa 
FFP Grant........... 506, 700 
Oklahoma... Teras 1 , 
New Me rico. Le, eer 260, 700 
Total United States 4, 075, 200 


11 plant in both Carson and Hutchinson Counties tabulated with Hutchinson County. 
! Revised figure. 

Producers.— The number of producers remained at 20 in 1950. 
The Jefferson Lake Sulphur Co. had been classified as a producer in 
1949, although it had no output and was merely liquidating stocks. 


DEMAND—SALES 

Domestic sales of carbon black in 1950 totaled 1,109 million pounds, 
an increase of 35 percent above 1949 and 11 percent above the pre- 
vious peak year 1947. Exports increased 32 percent above 1949 to 
400 million pounds, resulting in a total demand of 1,509 million 
pounds. Shipments of furnace blacks rose through the first three 
quarters of the year and declined in the fourth quarter. Shipments 
of contact blacks remained steady throughout the year, save for a 
sudden upsurge in August and September. Except during the last 
quarter, shipments of both contact and furnace grades exceeded pro- 
duction. Sales of furnace grades constituted 56 percent of total sales 
and 64 percent of domestic sales. 

ales to rubber companies increased 34 percent in 1950 and re- 
mained at 93 percent of total domestic carbon black sales. Domestic 
consumption of virgin rubber increased 26 percent while the ratio of 
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FIGURE 2.—Production and deliveries of carbon black, 1928-50. Production in “Other Texas” includes 
Oklahoma and Wyoming in 1932-35. 


synthetic rubber to natural increased from 0.72 to 0.75. Allowing 
105 million pounds for use in reclaim, indicated carbon-black oe 
of virgin rubber in 1950 was 741 pounds per long ton compared wit 
698 pounds in 1949. 

Sales of carbon black to ink manufacturers increased 59 percent to 
51 million pounds in 1950. 

Sales of carbon black to the paint industry totaled 11 million 
pounds in 1950. This also was an increase of 59 percent and far 
ahead of the 20-percent over-all increase in sales by the paint industry. 


TABLE 7.—Sales of carbon black for domestic consumption in the United States, 
by uses, 1946-50, in thousand pounds 


Use 1946 1947 1948 1949 1950 
RUD DCP EEN 041, 464 943, 580 870, 564 767, 131 1,030, 368 
II! y AA 8 29, 561 32, 260 32, 436 32, 054 50, 903 
AA O 9, 312 8, 137 6, 799 7,005 11,139 
Miscellaneous 18, 318 16, 707 22, 634 15, 976 16. 661 


——— | | —————— | ——— 


l 998, 655 | 1,000, 684 932, 433 822, 166 1, 109, 071 
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STOCKS 


Producers' stocks of furnace and channel blacks declined sharply 
through the first 9 months of 1950 and leveled off in the fourth quarter. 
Furnace-black stocks declined from 97 million pounds (58 days' 
supply) at the end of 1949 to 24 million pu (10 days' supply) at 
the end of 1950. Stocks of contact blacks declined from 120 million 
pounds (75 days' supply) to 65 million pounds (36 days' supply) 
during 1950. , 


TABLE 8.— Producers’ stocks of contact- and furnace-type blacks in the United 
States, Dec. 31, 1945-50, in thousand pounds 


Furnace 
Year — AAA — ————-| Contact | Total 
SRF | HMF | FEF | HAF | Other Total 


7 AA 37, 049 64, 956 102, 005 
11... 59, 222 17, 006 76, 
Jö»; AAA ĩͤ EIER (1) (1) (1) (1) (1) 68, 493 8, 619 75, 112 
y BEE 90, 597 27, 646 18, 
E EMEND 96,862 | 119, 599 216, 461 
JJ sua DAMM CHEM 5,275 | 5,035 | 4,622 | 7,831 | 1,438 24, 201 65, 342 89, 543 
Data not available. 
PRICES 


The total value at plants of carbon black produced in the United 
States in 1950 was $84,604,000 compared with $74,685,000 in 1949. 
The average value of contact blacks remained essentially constant, 
declining 0.03 cent per pound to 7.19 cents per pound. The average 
value of furnace blacks continued to rise, increasing from 4.92 cents 
per pound in 1949 to 5.26 cents in 1950. 


TABLE 9.—Prices of carbon black in Set f. o. b. plant, 1946-50, in cents per 
poun 


(OU, Paint and Drug Reporter] 


Channel blacks 


Semirein- 
Ordinary rubber forcing 
es! ades 
SRF) 


Date of change 


Bags Bulk Bags 
Jan. 1, 1946 DEEN 5. 25 5. 00 3. 50 .. 
, ³o¹ eget es 5. 75 5. 50 3. 50 5. 00 00 —T 
JJ 8 6.32 6. 00 3. 50 5.00 6. 00 
Oct ee Beier 6. 32 6. 00 3.50 5. 00 6. 00 
Hn 1, 1048. E OA 6. 82 6. 50 3.50 5. 00 6. 50 
Apr. a A IR 7.32 7.00 3. 50 5.00 7.32 
dee (T8 7.40 7.00 3. 50 5. 00 7. 40 
POY T1960 oo o» urs ol 6. 90 6. 50 3. 50 5. 00 7.40 
„ tadas 7.40 7.00 4. 00 5. 50 8. 00 


1 Chiefly 5 EPC) and Medium. Processing (MPC) but also includes Hard- Processing 
(HPC) and Conductive (CC) channel blacks. 

1 Office of Price Administration ceiling prices. Average realization on sales to the Rubber Reserve 
Company was generally higher. 


232294—53——14 
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The Oil, Paint and Drug Reporter quotes only one change in the 
market price of carbon blacks in 1950. On October 1, 1950, all grades 
listed advanced one-half cent per pound, except fine grades of furnace, 
which advanced 0.6 cent. 


FOREIGN TRADE! 


Imports.—Imports of ''acetylene black" from Canada in 1950 
totaled 9,911,197 pounds valued at 11.5 cents per pound. Other 
imports of gas black or carbon black” were 48,350 pounds from Cana- 
da, 77 pounds from the Netherlands, and 2,920 pounds from Germany. 

Exports.— There was a general upward trend to carbon-black ex- 
ports through the first 9 months of the year, dropping off in the last 
quarter. For the year, exports increased 32 percent. 


TABLE 10.—Carbon black exported from the United States, 1948-50, by countries 
of destination 


[U. 8. Department of Commerce] 


1948 1949 1950 
Country A M 
Pounds Value Pounds Value Pounds Value 

Argentina 5, 764. 671 3551, 665 | 5, 350, 195 $496, 501 | 14, 253, 880 | $1, 324, 106 
Australi... oe 15, 155, 026 1, 396, 873 | 20, 938, 320 1, 900, 144 | 24, 454, 785 2, 094, 7 
Austris rada , 910, 300 162, 663 3, 442, 650 302, 610 4, 361, 092 376, 838 
Belgium-Luxembourg......... 6, 718, 745 697, 691 4, 951, 585 494, 972 8, 775, 845 

A A ⁵ EE , 209 816, 433 | 13, 674, 097 1, 200, 202 | 21, 978, 247 1, 868, 528 
Ganda 51, 620, 189 | 3,094,028 | 43, 912, 566 2, 682, 604 | 56, 206, 788 3, 560, 771 
ls ee ceccceeus A 215 124, 624 1, 566, 437 154, 671 1, 249, 451 08, 847 
CIR AAA AAA , 659 88, 428 90, 575 8,5 ; 29, 650 
Colombia........... — 1, 043, 288 98, 623 | 1, 431, 408 137, 998 , 652, 435 314, 577 

UD A R. ceca ae 272, 240 24, 225 419, 950 34,130 | 1,138, 950 89, 126 
Czechoslovakia......-.--....- 436, 250 JJ! EM 4, 500 674 

e 2, 925, 915 293, 939 680, 550 78,022 | 1,190, 050 121, 700 
Finland. loo RE j : 104, 155 672, 300 60, 507 972, 225 82, 
Hanne“ 46, 481,544 | 4, 219, 264 153, 874, 361 | 1 5, 065, 762 | 52, 392, 925 4, 646, 839 
Germany....................- 1, 416, 100 135, 742 1, 772, 504 187, 865 118, 725 76, 616 
Hong Kong 143, 625 16, 331 510, 626 60, 131 433, 151 53, 896 
Hungen cs oe erus 367, 250 35, 911 (2) (2 oe E tae alte 
I 12, 988, 382 | 1,213,755 6, 626, 800 541, 896 | 11, 242, 092 966, 132 
Indonesia..................... 1, 982, 276 187,290 | 2,242,654 188, 869 | 3, 463, 300 311, 076 

A IA 1, 125, 675 121, 617 1, 430, 190 143, 850 1, 250, 965 120, 918 
Italy AA fa Pec ee ces we 10, 580, 964 990, 559 | 12, 840, 070 1, 275, 246 | 20, 233, 380 1, 860, 757 
EEN 3, 570, 100 281, 752 | 10, 958, 200 1, 010, 570 1, 812, 238 214, 623 
Rr Soe cene SS 242, 900 16, 425 825, /// ce A 
Mala EE 144, 250 13, 982 358, 750 32, 646 794, 023 72, 708 
Neis decis 8, 949, 796 624,814 | 8, 039, 820 572, 074 | 10, 364, 674 708, 968 
Netherlands 3, 955, 110 361. 290 5. 583, 626 559, 820 3, 457, 857 319, 416 
New Zealand................. 1, 654, 652 162,251 | 1,787,650 156,666 | 4, 209, 025 358, 85 
NOFWAY deg eerste E 1, 386, 950 129, 174 1, 338, 100 119,597 | 1,743, 425 148, 963 
Pakistan.-......----.----2----- 45, 000 5, 063 65, 300 5,577 145, 750 14, 923 
POR A AA 863, 813 76, 527 998, 706 89, 221 812, 160 71, 578 
Portugal.......---------2----- 394, 650 41, 618 982, 950 90, 629 1, 354, 650 126, 257 
Spin eege cases aux 4, 314, 850 412,207 | 2,029, 550 188,526 | 1, 989, 600 173, 583 
„„ 5, 019, 042 464, 227 5, 143, 502 480, 461 | 11, 884, 949 1, 013, 592 
Switzerland 2, 789, 369 270, 445 | 3,081, 001 ,004 | 3,033, 160 295, 868 
e 497, 600 38, 626 599, 250 45, 168 925, 700 70, 873 
Union of South Africa........| 11, 208, 660 1, 013, 913 | 12, 019, 829 1,121, 695 | 16, 723, 450 1, 455, 811 
United Kingdom............. 102, 379, 289 | 10, 057, 257 | 71, 665, 770 6, 845. 735 |107, 141, 888 9, 531, 569 
Vrugu gs eno mme 172, 525 16,197 372, 320 32, 789 961, 835 87,679 
Venezuela.................... 403, 820 31, 953 293, 690 26,357 | 2,007,951 192, 330 
Yugoslavia. .................. 110, 230 17,136 109, 050 10, 555 1, 499. 350 142, 377 
Otber countries 711, 100 72, 523 563, 125 56, 554 940, 375 94, 292 
po A st Gee Sec 321, 914, 579 | 28, 523, 515 (303, 244, 221 | 26, 799, 957 399, 567, 501 33, 878, 631 


SL I S PTE TTI 


1 Revised figure, 
2 Revised to zero. 


! Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines. 
from records of the U. 8. Department of Commerce. 
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The United Kingdom remained our largest export customer, fol- 
lowed by Canada and France. Exports increased considerably to the 
United Kingdom, Canada, Argentina, Brazil, Italy, and Sweden. 
Japan showed by far the greatest decline in carbon-black purchases 
from this country. 


TABLE 11.—Contact- and furnace-type blacks exported from the United States in 
1950, by months, in thousand pounds ! 


Month Contact | Furnace Total Month Contact | Furnace | Total 
January..........- 21, 189 9, 245 30,434 || Augnst............| 18,211 8, 832 27, 043 
February.......... 6, 10, 967 37,012 || September...... .. 28, 998 15, 170 44, 168 
March... .........- 19, 775 11, 842 31, 617 || October SE 24, 005 10, 491 34, 496 
April............-- 23, 232 12, 280 35, 512 || November 21, 365 10, 182 31, 547 
My 21, 348 9, 107 30, 455 || December 22, 516 11, 254 33,770 
June 23, 581 13, 892 37, 473 — 
M es 16, 329 9, 712 26, 041 Total...... .| 266, 594 | 132, 974 399, 56 


! From records of U. 8. Department of Commerce. 


TRENDS 


The expanding pipeline demand for natural gas and the growing 
control that States are assuming over the field price of natural gas may 
progressively price natural gas out of a large segment of the carbon- 
black market. A number of channel plants have already shut down 
when their gas contracts expired. Blacks produced from fi uid hydro- 
carbon iced are displacing the channel blacks. These Ges uced 
blacks are especially suitable for use with synthetic rubber but are 
even eatablishing acceptance for use witb natural rubber stocks. 
Approximately 1 million pounds per day of oil-black producing capaci- 
ty is in the planning stage or was under construction in the United 
States in 1951. A ERAT 18 also scheduled for construction at Sarnia, 
Ontario, in Canada. All these new carbon-black plants are to be 
located near petroleum refineries, their source of feedstock. 


Cement 


By Oliver S. North and Esther V. Balser 


A 
GENERAL SUMMARY 


OTH production, and apparent consumption as indicated by mill 
B shipments, of cement ın 1950 increased sharply over the pre- 
ceding year’s totals. Heavy demand for cement during the 
ear resulted in a record-breaking output of 230,272,148 barrels of 
ydraulic cement—8 percent more than in 1949, the previous record 
year. The gains were reflected in both portland cement and the 
group “all other hydraulic cements.” The output of the masonry, 
natural, and puzzolan group increased 33 percent over the 1949 
total. The portland-cement industry operated at 84 percent and the 
remainder of the hydraulic cement industry at 96 percent of produc- 
tive capacity during 1950. Mill shipments of portland cement 
(which totaled 227,756,636 barrels) represented an 11-percent increase 
over the 1949 total and set a new record. Shipments of other hy- 
draulic cements increased 30 percent. Stocks of all hydraulic cements 
on hand at mills December 31, 1950, amounted to 13,217,036 barrels, 
11 percent less than at the end of 1949. 
he average net mill realization per barrel of portland cement 
reached $2.35—a 5-cent increase over the average 1949 price. Other 
hydraulic cements, as a group, reported a 4-cent gain per barrel to 
$2.52. 

The long-term trend, as shown by the moving 12-month total of 
pori uon of finished portland cement in the Bureau of Mines 

onthly Cement Reports, continued the upward swing begun im- 
mediately after World War II and reached a new all-time high in 
December 1950. : 

Monthly production during 1950 totaled 15.2 million barrels in 
January, declined seasonably in February, increased steadily to a 
new record high in August, d'Ee slightly in September, but again 
set a new record of 22,461,000 barrels in October. Production de- 
clined slightly in the next 2 months, although the totals were still 
remarkably high. The monthly average for the year exceeded 19 
million barrels. j 

The pattern of monthly shipments from mills in 1950 was similar 
to that of 1949, but at a much higher level. A new record was 
reached in August, when total shipments exceeded 25 million barrels. 
Shipments totaled 9.6 million barrels in January, increased steadily 
through the next 5 months, declined in July, set a new high in August, 
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declined in September, but increased again in October, before the 
usual November-December declines. December shipments amounted 
to 12.5 million barrels—7 percent above December 1949 shipments. 

Through the first 3 months of 1950 stocks exceeded those of the 
same months in 1949, but during the rest of the year the peak demand 
for finished cement drove stocks on hand to lower totals. Finished- 
cement stocks at the end of January 1950 amounted to 20,275,000 
barrels, and the maximum for the year was reached at the end of 
February. The year's low was reached in October, when 5,945,000 
barrels were in stock. 

Consumption trends of portland cement in 1950, as indicated in 
figure 1, continued to be essentially the same as in 1949. The Middle 
States were again the leading consuming area. 

States in the regions shown in figure 1 are as follows: North- 
eastern Connecticut, Delaware, District of Columbia, Maine, 
Maryland, Massachusetts, New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, and Vermont; Southern—Alabama, 
Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, North 
Carolina, Oklahoma, South Carolina, Tennessee, Texas, Mr and 
West Virginia; Middle—IIlinois, Indiana, Iowa, Kansas, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, 
and Wisconsin; Rocky Mountain—Arizona Colorado, Idaho, Mon- 
tana, Nevada, New Mexico, Utah, and Wyoming; and Pacific— 
California, Oregon, and Washington. 
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Traureg 1.—Indicated consumption of portland cement in continental United States, 1928-50, by regions. 
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TABLE 1.—8alient statistics of the cement industry in the United States 1946-50 ! 


1946 1948 1949 1950 
Production: 
Portland.............. barrels. 164, 064. 188 | 186, 519,347 | 205, 448, 263 | 209, 727,417 | 226, 025, 849 
Masonry, natural, and puzzo- 
lan (slag-lime)...... barrels.. 2. 474, 674 2, 951, 098 3, 440, 248 3, 185, 229 4, 246, 299 
ga AR do... 166, 538, 862 | 189, 470, 445 | 208, 888, 511 | 212, 912, 646 | 230, 272, 148 
Capacity used at portland 
cement mills....... percent.. 67. 9 74.9 80. 8 81.0 84.3 
Shipments from mills: 
a BEE barrels..| 172, 100.699 | 190,419,754 | 207,679,797 | 209,313, 850 | 231, 975, 216 
Value of shipments 3........... $296, 551. 514 | $361, 978, 374 | $453, 412, 362 | $481, 183, 393 |$545, 950, 709 
A verage value per barrel..... $1. 72 $1. 90 $2.18 $2. 30 $2. 35 
Stocks at mills, Dec. 31... barrels... 11, 081, 786 10, 157, 015 11, 303, 591 | 3 14, 920, 104 13, 217, 036 
Imports do- 3, 734 4, 606 282, 752 109, 821 1, 394, 015 
Exports do 5. 163, 362 4 6, 771, 250 5, 922, 163 4, 561, 899 2, 418, 435 
Apparent consumption 7. do. 166, 941,071 | 4 183, 454, 387 | 202,040,386 | 204, 861,772 | 230, 950, 796 
World production (estimated) 
do.. 425,089, 000 | 500, 726,000 | 595, 125,000 | 671, 934,000 | 771, 024, 000 


1 Figures include Puerto Rico and Hawaii, 1946; Puerto Rico only, 1947-50. There has been no production 
in Hawaii since 1946. : 

3 Value received f. o. b. mill, excluding cost of containers. 

3 Revised figure. 

4 198,723 barrels, valued at $839,916, shipped under the U. S. Army Civilian Supply Program, is excluded 
from exports shown but deducted from apparent cunsumption. . 

$ Shipments from domestic mills minus net exports. 


The program of expansion and improvement of various plants 
continued throughout 1950, and many companies were planning such 
programs for the future. Various factors have led the different com- 
panies to initiate expansior. programs, the primary consideration being 
to attain an increased capacity as quickly as possible to serve the 
current high demand 

The new 4,000-barrel per-day wet-process plant of the Halliburton 
Cement Co. at Corpus Christi, Tex., began operations in March 
1950. New cement plants are being built 1n several key areas, some 
of which will serve the Southeast, where cement shortages have been 
acute and persistent. Four plants with a combined designed capacity 
of 18,000 barrels per day were nearing completion at the end of 1950. 
They were: The Baton Rouge, La., plant of the Ideal Cement Co., 
the Brandon, Miss., plant of the Marquette Cement Manufacturing 
Co., and the Roanoke, Va., and Sweetwater, Tex., dry-process plants 
of the Lone Star Cement Corp. 

Senate Bill S. 1008—which would have authorized basing-point 
pricing—was vetoed by the President. This action was commented 
on by the trade press.! 

The Portland Cement Association officially opened its new research 
and development laboratories, reported to be the largest and most 
completely equipped facilities in the world devoted exclusively to 
5 on ortland cement and concrete. They are near Chicago 
at Skokie, Ill. 


1 Concrete, vol. 58, No. 7, July 195, p. 36. 

Engineering News-Record, vol. 124, No. 5, June 22, 1950, p. 25. 

Oil, Paint and Drug Reporter, vol. 157, No. 26, June 26, 1950, p. 32. 

Rock Products, vol. 53, No. 8, August 1950, p. OL. 

2 Nordberg, B., Portland Cement Association's New Research Laboratories: Rock Products, vol. 53, 
No. 6, June 1950, pp. 94-109. 
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PRODUCTION, SHIPMENTS, AND STOCKS 
PORTLAND CEMENT 


' Portland cement, which constituted 98 percent of the entire output 
of hydraulic cements in 1950, was manufactured in 150 active plants 
in 36 States and Puerto Rico. One new plant in Texas began operat- 
ing in March 1950, but production at one of the Pennsylvania plants 
ceased during the year. 

Output in 1950 was greater than in 1949 in 18 of the 19 districts 
defined by the Bureau of Mines. The changes from 1949 figures 
ranged from a 3-percent decrease in lllinois to a 47-percent increase 
in Puerto Rico. The greatest increase in continental United States 
was made by the Rocky Mountain district (Colorado-Arizona- 
Wyoming-Montana-Utah-Idaho), whose production was up 24 
percent. As usual, the Eastern Pennsylvania-Maryland district 
manufactured the greatest quantity—34,212,318 barrels—while Cali- 
fornia increased its output appreciably to 26,277,209 barrels. Nine 
districts reported an output exceeding 10 million barrels. 

Shipments in 1950 were higher than in 1949 in all districts except 
Illinois, which reported a total 2 percent below that in the preceding 
year. Gains in continental United States ranged up to 28 percent 
for the Rocky Mountain district. Puerto Rico reported an increase 
of 47 percent. 

Stocks of finished cement were 12 percent lower on December 31, 
1950, than on the same date of the preceding year. Stocks were 
higher in 8 and lower in 11 districts, ranging from a 36-percent de- 
crease in California to a 72-percent increase in Puerto Rico. The 
trend of month-end stocks of clinker followed the 1949 pattern 
through the first 7 months but dropped rapidly in the latter months, 
reaching a low for the year of less than 3 million barrels in October. 
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FicuRE 2.—End-of-month stocks of finished cement and portland-cement clinker, 1945-50 
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TABLE 4.—Stocks of finished portland cement and portland-cement clinker at 
mills in the United States! on Dec. 31, and yearly range in end-of-month 
stocks, 1946-50 


Range 
Dec. 31 
(barrels) Low High 
Month Barrels Month Barrels 

1946—Cemoent..... ll eee 10, 969, 755 ! October February....... 20, 000 

Gre. 3, 886, 443 November 3, 512, 000 | March........... 6, 281, 000 
1947—Cement................. 10, 011, 607 | October.........| 5,668, 000 |..... 400 —öD 22, 178, 000 

Clinke rer 3, 605, 299 November 2, 929, 000 May............- 6, 353, 000 
s- Cement 11, 093, 690 | October 6, 094, 000 | March........... 20, 886, 000 

Bert EH 3, 781, 250 | November 2, 781,000 |..... (a e SE 6, 072, 000 
1949—Cernent...... 228 214,758,499 | October 9, 000 |....- do..--.------ 23, 104, 000 

iT 3 4,586, 746 November 3, 387, 000 |..... 4909 7, 764, 000 
190 —- Cement. 13, 027, 712 | October 5, 945,000 | February....... 583, 

Güunke r 901, 830 d0:352:22i254 2, 85 0v AA 8, 821, 000 


‘Includes Puerto Rico and Hawaii, 1946; Puerto Rico only, 1947-50. There has been no production in 
Hawaii since 1946. 
! Revised figure. 


NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 


Hydraulic cements, other than portland, were produced in nine 
plants in 1950. Output, shipments, and stocks during the year were, 
respectively, 33, 30, and 17 percent greater than in 1949. Producers 
of this group reported the consumption of 56,555 short tons of coal 
and 248,215,000 cubic feet of gas (equivalent to approximately 5,191 
short tons of coal). 


TABLE 5 — Natural, masonry (natural), and puzzolan (slag-lime) cements, pro- 
duced, shipped. and in stock at mills in the United States, 1946-50 


Production Shipments 


Year r e Dee 3 
(barrels of 


Active | Barrels (376|Barrels (376 Value 376 pounds) 


plants | pounds) pounds) 
RENI MS DI RA Mrd ERAS Sum ptc ARA 
0 RR ee REID DEN 9| 2,474,674 | 2,533,106 | $4,155,171 112, 031 
d pP 86 9| 2,951,098 | 2,927,885 | 5, 764, 398 145, 408 
EE 9 | 3,440,248 | 3,375,135 | 7,734, 289 209, 901 
j A II A athe 9| 3,185,229 | 3,233,525 | 8,006, 361 161, 605 
ö MC ꝛ = neue 9| 4,240,299 | 4,218, 580 | 10, 629, 586 189, 324 


" TYPES OF CEMENT 


A breakdown of the total production of portland cement by various 
types for the 1946-50 period is shown in table 6. The output and ship- 
ments of all of the types, except type V, sulfate-resisting, were higher 
than in 1949, Marked percentage increases were noted for low-heat, 
portland -puzzolan, and high-early-strength cements. 

Prepared Masonry Mortars.—Production of these mixed materials 
was reported by 99 plants in 1950 and totaled 11,199,099 barrels. 
Shipments reached 11,476,224 barrels valued at $32,581,066, an aver- 
age mill value of $2.84 per barrel. These data are not included in the 
staustical tabulations in this chapter, but the portland cement used in 
manufacturing these mixtures is included. 
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TABLE 6.—Portland cement ES and shipped in the United States,! 1946-50, 
y types 


General use and moderate heat (types I 
and ID: 
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139, 173, 936 
157, 525, 464 
174, 909, 904 
177, 597, 585 
191, 094, 091 


1, 829, 651 


774, 215 
855, 323 
1, 034, 500 
1, 071, 100 
1, 175, 490 


1, 080, 848 
1, 369, 764 


13, 765, 384 
17, 850, 165 
19, 421, 610 
21, 266, 590 
21, 717, 685 


164, 064, 188 
186, 519, 347 
205, 448, 263 
209, 727, 417 
226, 025, 849 


144, 038, 503 | $244, 061, 517 
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1 Including Puerto Rico and Hawali, 1946; Puerto Rico only, 1947-50. There has been no production in 


Hawaii since 1946. 


3 Includes hydroplastic, plastic, and waterproofed cements. 
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CAPACITY OF PLANTS 


. The total estimated annual capacity of all portland-cement plants 
111950, as reported to the Bureau of Mines by producers, increased 4 
percent over that reported in 1949. 

The over-all rate of operation in 1950 was 84 percent of the total 
capacity —3 7 greater than in 1949. As table 7 indicates, the 
percentage of capacity utilized rose in 13 and decreased in 5 districts, 
with 1 remaining unchanged. In continental United States the 
percentage changes ranged from a 4-percent decrease in the Iowa 
district to a 12-percent increase in the Colorado-Arizona-Wyoming- 
Montana-Utah-Idaho district. A 23-percent increase was recorded in 
the Puerto Rico district. The percentage of capacity utilized in each 
month of 1950 was lower during the first quarter than in 1949, but 
fm May to the end of the year the 1950 percentages were markedly 
higher, attaining a peak figure of 102 percent in October. Production 
in November and December remained quite high. 


TABLE 7.—Portland-cement-manufacturing capacity of the United States, 
1949-50, by districts 


Estimated capacity Percent of 
(barrels) capacity utilized 


1949 1950 1949 1950 


Eastern Pennsylvania, Maryland.................---------- 38, 403, 325 | 38,916,493 | 88.0 87.9 
NOW York, Malis ˙w E 17, 398, 048 7,084,062 | 79.8 83.1 
Y RE A OO IR 12,952,515 | 12,994,125 | 79.6 81.6 
Western Pennsylvania, West Virginia 14,961,300 | 14,971,300 | 59.7 62.7 
Lir a OCA : 15,793,782 | 82.9 82.1 
)))) ERIN RING IEEE 460. 680 85.3 83. 8 
Indiana, Kentucky, Wiaconsin. oo onoo oaaoaaoa eonan 17, 920. 470 71.2 75.0 
i e EEN 11,365,650 | 88.6 91.3 
Tronessee EE Ee 8,072,000 | 83.0 82.8 
Dem, Georgia, Florida, Louisiana, South Carolina 10, 361, 248 87.3 90.8 
s oN )) 8 8, 953,515 27.3 82. R 
astern Missouri, Minnesota, South Dakota 13, 156, 720 86. 7 86. 7 
Vj 8 9, 465. 385 83.2 91.0 
estern Missouri, Nebraska, Oklahoma, Arkansas 8, 786, 759 86.2 93. 3 
ms J! 8 18,656,000 | 90.1 91.9 
Carle, Arizona, Wyoming, Montana, Utah, Idaho 9, 010, 000 490. 000 69.5 81.5 
Ae at R T 8 870,000 | 30,870,000 | 77.7 85.1 

, ü 8 8, 130, 000 8, 095, 216 78. 7 84.0 
Puerto Rio — m ——k 3, 630, 000 3, 850,000 | 60.4 83. 6 
A A 258, 948, 390 | 268, 273,305 | 81.0 84.3 


TABLE 8.—Percentage of capacity used in the finished portland-cement industry 
in the United States, 1949-50 


12 months 
ended— 


Monthly Monthly 12 montas 


ended— 


1950 |. 1949 | 1950 
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The total capacity of both wet- and dry-process plants, as indicated 
in table 9, continued to increase. Wet-process plants now constitute 
nearly 55 percent of the total productive capacity. The percentage 
of cement produced by wet-process plants in 1950 continued its trend 
of recent years by gaining slightly. 


TABLE 9.—Capacity of portland-cement plants in the United States,’ 1948—50, 
by processes 


Capacity Percent of total 
Percent of capac- | finished cement 
ity utilized produced 


Process Thousands of barrels Percent of total 


1950 | 1948 | 1949 | 1950 | 1948 | 1949 | 1950 | 1948 | 1949 | 1950 


——— — — | ——— — |S | RE ed 


81.4 | 83.7 | 86.6 | 54.1 | 55.6 | 56.3 
EE ; 81.4 | 45.9 | 44.4 | 43.7 


— — | nee — — —— . — | 


! Includes Puerto Rico. There is currently no production in Hawaii. 


A grouping of the cement plants based on their annual capacity is 
shown below. Plant improvements and kiln additions resulted. in 
gains of one plant and two plants, respectively, for the 2,000,000- 
3,000,000-barrel-capacity and the 3,000,000—10,000,000-barrel-cap ac- 
ity groups. The less-than-1,000,000-barrel-capacity and the 1,000,000- 
2,000,000-barrel-capacity groups decreased one plant and two plants, 
respectively. 


Number of portland-cement plants in the United States (including Puerto Rico), 
by size groups, in 1950 


Nu mber 

Estimated annual capacity, barrels: of plants 
Less than LOO0.000. rr 25 
1,000,000 to 2,000, 000 85 
2,000,000 to 3,000,000- --------------------------------------- 29 
3,000,000 to 10, 000, ooo 13 
»” ũ⏑ũ² i ²]˙·A¹¹ . ³⁰· . ð A oe Det 152 


CLINKER PRODUCTION 


The output of clinker—the intermediate product between raw 
materials and the finished cement—was 7 percent greater in 1950 than 
in 1949. Peak production was attained in October, while stocks 
reached their greatest accumulation in March. During the later 
months of 1950, month-end stocks were considerably lower than in 
the corresponding months of the preceding year. Stocks of clinker on 
December 31, 1950, were 15 percent lower than those reported at the 
end of 1949. 
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TABLE 11.—Portland-cement clinker produced and in stock at mills in the United 
States,! 1949-50, by processes, in barrels of 376 pounds? 


Stocks on Dec. 31— 


Production 


1949 1950 1919 ? 1950 4 


117, 106, 285 | 127,062, 394 | 2,221, 600 1, 939, 017 
94, 613, 974 99, 723, 358 | 2,365, 146 1, 962, 813 


er ————— | —— m | —M————— | —M———— —ͤ — 


„ —— 211, 720, 259 | 226,785,752 | 4,586, 746 3, 901, 830 


ading Puerto Rico. There was no production tn Hawali. 


Compiled from monthly estimates of producers. 
! Revised figures. " 
! Preliminary figures. 


RAW MATERIALS 


Among the raw materials used for manufacturing cement, the 
“limestone and clay or shale” classification represented 73 percent of 
the total output in 1950—a gain of 1 percent compared to 1949. 
"Cement rock and pure limestone" were the materials used in manu- 
facturing 21 percent of the total—1 percent less than in 1949. "The 
percentage made from *'blast-furnace slag and limestone" varied only 
slightly from 1949 and amounted to 5 percent of the output. The 
use of "marl and clay” declined fractionally and now represents only 
percent of the output. 


TABLE 12.—Production and percentage of total output of portland cement in the 


d States,! 1902-14, 1926, 1929, 1933, 1935, and 1941-50, by raw materials 
use 


Cement rock and Limestone and clay 


Blast-furnace slag 


hale 3 Marl and clay and limestone 


pure limestone or s 
Year 


Barrels Percent Barrels Percent Barrels Percent] Barrels Percent 
— RN — — A — — —  ———— —] 


e I E -| 10,953,178 | 63.6 3,738,303 | 21.7 | 2,220,453 | 12.9 318, 710 1.8 
WA -| 12, 493, 694 55.9 6, 333, 403 28.3 | 3,052, 946 13.7 462, 930 2.1 
tag -| 15, 173, 391 57.2 7, 526, 323 28.4 | 3, 332, 873 12.6 473, 294 1.8 
pe ER 18, 454, 902 52.4 11, 172, 389 31.7 | 3,884,178 11.0 | 1,735, 343 4.9 
nee 23, 896, 951 51.4 16, 532, 212 35.6 | 3, 958, 201 8 5 | 2,076, 000 4.5 
MM 25, 859, 095 | 53.0 17,190,697 | 35.2 | 3,606, 598 7.4 | 2,129,000 4.4 
"EN 20, 678,693 | 40.6 | 23,047,707 | 45.0 | 2,811,212 6.5 | 4,535, 300 8.9 
1010. 24,274,047 | 37.3 | 32,219,365 | 49.6 2,711,219 4.2 | 5,786, 800 8.9 
111 26,520,911 | 34.6] 30, 720, 320 51.9 3. 307, 220 4.3| 7,001, 500 9.2 
11 26,812,129 | 34.1 | 40, 665,332 | 51.8 3,314,176 4.2 | 7,737, 000 9.9 
Mg 24,712,780 | 30.0 | 44,607,776 | 54.1 | 2,467,368 3.0 | 10,650, 172 12.9 
114. 29,333,490 | 31.8 | 47,831,863 | 51.9 3, 734. 778 4.1 | 11,197, 000 12. 2 
ge 24, 907, 047 28. 2 50, 168, 813 56.9 | 4,038, 310 4.6 | 9,116,000 10.3 
Way 090,657 | 26.8 | 101,637,866 | 61.8 | 3,324,408 2.0 | 15, 477, 239 9. 4 
wn 51,077, 034 29. 9 97, 623, 502 57.2 | 4,832,700 2.9 | 17, 112, 800 10.0 
15. 14, 135, 171 22.3 43, 638, 68.7 | 1, 402, 744 2.2 | 4,297, 251 6.8 
ld m 23,811,687 | 31.0 | 45,073,144 | 58.8 | 1,478,569 1.9 | 6,378,170 8. 3 
din 46, 534, 28.4 | 102,285,699] 62.3 | 3,142,021 1.9 | 12, 068, 646 7.4 
A 49, 479,304 | 27.0 | 115, 948, 373 63.4 | 3,009, 562 1.7 | 14, 343, 945 7.9 
ld nn 29,915,157 | 22.4 92, 310, 018 69.2 | 2,300, 636 1.7 | 8,897,977 6.7 
lm , 609, 19.4 65, 478, 178 72.0 | 2,078, 530 2.3 | 5,739, 933 6.3 
l , 383, 19.8 73, 409, 831 71.4 | 2,035, 236 2.0 | 6,976, 312 6.8 
i 39,070,643 | 2.8 112 142,154 | 68. 3 2,720, 500 1.7 | 10, 130, 891 6.2 
194 70] 43, 428, 201 23.3 | 129, 338, 247 69.3 | 2, 408, 845 1.3 | 11, 344, 054 6.1 
Bg — 47,559,783 | 23.1 | 144,855,487 | 70.5 | 2,620,060 1.3 | 10, 412, 933 5.1 
2 45,655,516 | 21.8 | 150,435,948 | 71.7 3, 310, 270 1.6 | 10,325, 683 4.9 

Beebe Stas ors 47,120,142 | 20.8 | 164,811,547 | 73.0 | 2,596,962 1.1 | 11, 497, 198 5.1 
Ren A AA A An 


Includes Puerto Rico, 1941-50; Hawail, 1945-46. There has been no production in Hawaii since 1946. 
la 1 output of 2 plants using oystershells and clay in 1926; 3 plants in 1929, 1933, and 1935; 4 plants 
45; 6 plants in 1946-49; and 6 plants in 1950. 
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The tonnages of raw materials (exclusive of fuel and explosives) 
required to produce portland cement in recent years are given in 
table 13. Limestone, cement rock, and clay and shale constitute 94 
percent of the total materials consumed in 1950. Except for marl, 
which decreased 11 percent, all types of raw material consumed 
showed gains over the amounts consumed in 1949. The quantity 
of limestone and oystershells used increased over 4 million tons. 


TABLE 13.—Raw materials used in producing portland cement in the United 
States,! 1948-50 


ons 
628, 494 
E 968, 739 
E A A A yd y 601, 716 722, 606 640, 
St,, i 6, 440, 584 | 6, 696, 408 7,169, 015 
Blast-fürnace SAN cordial 847,375 971, 125 
V A mmm ⁰⁰ se . eate i e 1,507, 876 | 1, 543, 198 1, 660, 466 
Sand and sandstone (including silica and quartz)................... 723, 769 724, 624 769, 806 
Iron materials eer ⁰ ege 318, 106 346, 542 379, 637 
Anne y ....--.--..-- 133, 716 140, 999 148, 290 
Total AAA ß A EDO 67, 158, 934 | 68, 620, 985 | 73,755, 919 
Average total weight required per barrel (376 pounds) of finished | .Pounds Pounds Pounds 
f d A RE eE 654 653 


Including Puerto Rico. There was no production in Hawaii. 

3 Includes bentonite, diatomaceous shale, and fuller's earth. 

3 Includes iron ore, pyrite cinders and ore, and mill scale. 

4 Includes diatomite, fluorspar, pumicite, flue dust, pitch, red mud and rock, hydrated lime, tufa, cinders, 
calcium chloride, sludge, grinding aids, and air-en compounds. 


FUEL AND POWER 


Of the types of fuel consumed by the portland-cement industry, 
the quantity of coal used decreased slightly as compared to 1949, 
while all other types showed greater quantities consumed than in the 
preceding year. The amount of coal used declined fractionally while 
the percentage gains for the other fuel types were: Fuel oil, 15 per- 
cent; natural gas, 15 percent; byproduct gas, 6 percent. 

The number of plants using electric energy, the kilowatt-hours 
peer and purchased, and the average electric energy used per 

atrel of cement are shown in table 16. The ratio between the 
amount of electricity generated and the quantity purchased remained 
about the same in 1950 as in 1949. 


DOT 
: 


" 
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TABLE 14 — Finished portland cement produced and fuel consumed by the 
portland- cement industry in the United States,! 1949-50, by processes 


Finished cement produced Fuel consumed ? 


Process 
Plants | Barrels of Percent Coal (short ou va W 
376 pounds | of total tons) gallons) feet) 

1949 
NEE eee A hats he ue Eo 88 | 116, 522, 681 55.6 | 3,830,313 | 3,203,950 | 61, 783, 635 
|o A 62 93, 204, 736 44.4 | 4,157,247 | 1,382, 648 | 3 22, 905, 649 
AE ER RE GL 150 209, 727, 417 100.0 | 4 7, 987, 560 4, 586, 598 | 3 84, 689, 284 
= e ttt... — l.. —ʃ —“:d 0 

1950 
U eet ĩði dd 89 | 127,315, 811 56.3 | 3,735,896 | 4,074,038 | 67, 384, 771 
ME 61 98, 710, 038 43.7 4, 207, 267 1, 187, 190 | 3 29, 779, 788 
EE EE | 150 226, 025, 849 100.0 | * 7, 943, 163 5, 261, 228 | 3 97, 164, 559 


' Includes Puerto Rico. There was no production in Hawaii. 

! Figures compiled from monthly estimates of producers. 

"Includes byproduct gas: 1949—168,088 M cubic feet; 1950—178,236 M cubic feet. 
‘Comprises 22,019 tons of anthracite and 7,965,541 tons of bituminous coal. 

' Comprises 22,034 tons of anthracite and 7,921,129 tons of bituminous coal. 


TABLE 15.— Portland cement produced in the United States, 1949-50, by kind 


of fuel 
Finished cement produced Fuel consumed 3 
Fuel Number Barrels Percent Coal Oil (bar- Natural 
of of 376 of (short rels of 42 gas (M 
plants pounds total tons) gallons) cubic feet) 
777... el d EE UR 88 
1949 
C 79 | 3 108, 639, 061 51.8 | 6,252,100 |.........LL ] LLL... 
EEN 11 | 312,317, 399 59]. 2,475,865 |............ 
r rra 14 | ?20,215, 714 VVV 30, 698, 450 
SC E EE PER 13 | 19,920,475 9.5 | 1,093,047 888,571 |............ 
(e and natural eg 16 | 19,192,617 9.2 497,829 |... 4 19, 667, 208 
p. and natural gas. 8| 18,081,067 RO i rt 1,133,474 | 18,746, 653 
cal, oll, and natural gas 9 11, 360, 484 5.4 144, 524 88,688 | 15,576,973 
CCC 150 | 209,727, 417 100.0 | è 7, 987,560 | 4,586, 598 | 84, 689, 284 
. — i KE e EE Ee Bel 
1950 
(E PFF 74 | 3 110, 150, 316 48.7 6 376. 92 
Ni 12 | 317,167. 298 2.0 35:2 55 3, 409, 388 
oral CC 12 | 3 19,675, 354 "rdi IMC KEES 28, 477, 976 
Ge and oĩ— eee 13 | 16,596,069 7.3 774, 820 965, 778 
03. and natural gas 19 | 26,361. 132 11.7 683, 407 |............ * 23, 921, 835 
and natural gas 11 23, 919, 066 10.6 |............ 712,493 | 27, 430, 007 
Coal, oil, and natural gas 9| 12,156,614 5.4 108, 012 89,589 | 17.334.741 
Toll o cuoi 150 | 226,025, 849 100.0 |? 7,943,163 | 5,261,228 | 97, 164, 559 


;ineluding Puerto Rico. "There was no production in Hawaii. 

Xures compiled from monthly estimates of producers. 
m Average consumption of fuel per barrel of cement produced was as follows: 1949—Coal, 115.1 pounds; 
we si Darrel; natural gas, 1,519 cubic feet. 1950—Coal, 115.8 pounds; oil, 0.2035 barrel; natural gas 


, Lucludes 168, 088 M cubic feet of byproduct 
or mprises 22,019 tons of anthracite and 7,965,541 tons of bituminous coal 
Includes 178,236 M cubic feet of byproduct 


: gas. 
' Comprises 22,034 tons of anthracite and 7,921,129 tons of bituminous coal. 
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TABLE 16.—Electric energy used at portland-cement-producing plants in the 
United States,! 1949-50, by processes, in kilowatt-hours 


Electric energy used A 
A ARS AAA Kier 
Finished | JE 
Generated at port- used 

Process land-cement plants Purchased barrel of 

— — cement 
produced 
Active] Kilowatt- Active] Kilowatt- Kilowatt- | Per- (kilowatt- 

plants hours plants hours hours cent hours) 

1949 
Web deeg 32| 792, 393, 327 79/1, 755, 800, 663: 2, 548, 193, 990] 54. 5 116, 522, 681 21.9 
A 33/1, 194, 368, 472 AU 932, 661. 7382, 127, 030, 210| 45. 5 93, 204, 736 22.8 
Total.......---- 65|1, 986, 761, 799 130,2, 688, 462, 401¡4, 675, 224, 200,100. 0,209, 727, 417 22.3 
Percent of total elec- 
tric energy used....|....... 42.51.22: 2 57.5 AAA E 
1950 
Wet.os iis ota esu 32| 838, 489, 412 77|1, 901, 290, 1752, 739, 779, 587| 54. 9 127, 515, 811 21.5 
KI E 33|1, 276, 603, 619 52| 976, 005, 492|2, 252, 609, 111| 45. ! 98, 510, 038 22.9 
OCR cota 65/2, 115, 093, 031 129,2, 877, 295, 667 4. 992, 388, 698 100. 0,226, 025, 849 22.1 
Percent of total elec- 

tric energy used. ...|....... 42. 4j... 57.6 100 0 0 GE 


Including Puerto Rico. There was no production in Hawail. 


EMPLOYMENT AND PRODUCTIVITY 


Trends in employment and output per man in the cement industry 
over the period 1943-47 are shown in tables 17 through 23. 


TABLE 17.—Employment in the portland-cement industry, finished cement pro- 
duced, and average output per man in the United States,! 1943-47 


Employment Production 
Time employed Average per 
man (barrels) | Percent 
Aver- bn of in- 
Year age Man-hours Finished dustry 
num. | AVer- portland repre- 
Ber al age Total cement sented? 
men | DUm- | man-shirts (barrels) Per Per 
ber of Total shift hour 
days 9 
191 3ͤü 25, 453 300 7, 626, 376 88, 737, 442 132, 445, 838 17.37 2. 25 99. 3 
1914..........- 20, 376 278 5, 670, 147 45, 236, 206 89, 883, 262 15.85 1. 99 98. 9 
1 20, 695 287 5, 937. 680 47, 612, 919 101, 340, 500 17. 07 2. 13 98. 6 
E APA 25, 014 313 7,836, 818 62, 384, 279 162, 296, 274 20. 71 2.60 98. 9 
1947 26, 962 318 | 8,569, 626 67,836,375 | 184,644,179 | 21.55 | 2.72 99.0 


1 Exclusive of Puerto Rico and Hawaii. 


2 Calculated for each year by dividing quantity of finished cement produced at mills included fn the 
employment survey by total production as determined by the production survey. 
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TABLE 18.—Mil employees in the portland-cement industry, finished cement 
produced, and average output per man in the United States,! 1943-47 


Employment—cement mills only 


Time ompleyed 


1 Exclusive of Puerto Rico and Hawaii. 
3 See footnote 2, table 17. 


TABLE 19.—Quarry and crusher employees in the portland-cement industry, 
ery handled, and average output of material per man in the United States,! 


Employment—quarries and crushers only Material ends SquMTE 
Time employed Ak velige noc Percent 
man (short ae 
tons) repre- 
Short tons sented? 
Per Per 
shift | hour 
39, 191,018 | 34.02 4.25 02.1 
28, 307, 328 | 33.07 4. 04 91.6 
29,122,715 | 33.98 | 4.19 90.8 
45, 065.371 | 38.63 | 4.81 90. 9 
51, 493, 686 | 38.76 4 84 90. 0 


! Exclusive of Puerto Rico and Hawaii. 
1 Calculated for each year by dividing quantity of finished cement produced at mills, for which quarry 
employment reported, by total production as determined by production survey. 


TABLE 20.—Number of men employed in the portland-cement industry in the 
United States,! and output per man-hour, 1945-47, classified according to 
hours of labor per day 


1945 1946 1947 

Men employed |Produc-| Men employed |Produc-| Men employed |Produc- 
Hours per day . . — tion per tion per 

man - man- 

hour Num- |Percent| Hour 

rels) rels) 
, ß lo ee A E EE 2. 82 
6 and less than 7............ 2. 51 2. 93 
7 and less than 8. 2. 83 3. 36 
8 and less than 0p 2. 57 2. 04 
9 and less than 10........... 3.73 3. 60 
Wand less than AN AA E / ¶ð V DEE 

Il end leg then A 1 oen ⅛˙. PS A WEE EE 
l 2. 60 2 72 
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TABLE 21.—Employment in the portland-cement industry, finished cement pro- 
duced, and average output per man in the United States,! 1946-47, by districts 


—_ 


Employment Production 
Time employed Average 
per man 
District A Finished 
as portland 
ber of cement 
men (barrels) 
Per Per 
shift | hour 
1946 
Eastern Pennsylvania 
and land. 4318 304 |1, 313, 830 8.0 |10, 532, 303 | 26, 489, 149 | 20.16 | 2.52 
New York and Maine...| 1, 944 203 | 568, 795 7.8 | 4, 430, 762 | 11, 411,868 | 20.06 | 2.58 
o -00 -----0--- 1, 295 321 | 415, 835 8.0 | 3,327,875 | 8,034,762 | 19.32 | 2 41 
Western Pennsylvania 
and West Virginia 1, 390 292 8.0 | 3,241,619 | 6,741,134 | 16.58 | 208 
Michigan 1. 366 319 | 435, 431 8.0 | 3, 487,947 | 9,693, 767 | 2226 | 2.78 
Tinois..............--.- 1, 324 | 331, 595 8.0 | 2, 653, 424 | 6,270, 252 | 18.91 | 2 36 
Indiana, Kentucky, 
and Wisconsin........| 1,824 342 | 623, 780 8.0 | 4, 995, 854 | 10, 571,385 | 16. 95 2 12 
Alabama................ 1, 006 299 | 300, 596 8.0 | 2,416,172 | 7,897,157 | 26.27 | 3.27 
Tennessee............. 289 | 247,455 7.9 | 1,963,356 | 5,218,370 | 21.09 | 2.66 
Virginia, Georgia, Flor. 
ida, and Louísiana....| 1,112 327 | 363,277 7.5 | 2,714, 582 | 5, 656, 967 | 15.57 2. 08 
TOW Sooo cc ( e rrt re 1, 014 318 | 322, 546 8.0 | 2, 572, 493 6, 513, 070 | 17. 09 2 14 
Eastern Missouri, Min- 
nesota, and South 
Dakota... 1, 378 302 | 415, 950 7,641,752 | 18.37 | 230 
Kansag................. 956 300 | 237,197 6, 404, 648 | 22.30 | 2.83 
Western Missouri, Ne- 
braska, Oklahoma, 
and Arkansas 345 | 278,928 5, 703, 483 | 20.45 | 2.63 
SSÄ? Q b 1, 319 326 | 430, 158 10, 712, 638 | 24.90 | 3.04 
Colorado, Wyoming 
Montana, Utah, and 
Ans 601 334 | 200, 993 4, 088, 203 | 20.34 | 2 56 
California............... 2, 029 330 | 669,258 19, 540, 790 | 29.20 | 3.64 
Oregon and Washington.| 805 279 | 224, 648 4, 706, 979 | 20.95 | 261 
Pois 25, 044 313 |7, 836, 818 162, 296, 274 | 20.71 | 2.60 
1947 
Eastern Pennsylvania 
and Maryland........| 4,342 305 |1, 323, 643 8.0 |10, 621, 839 | 29, 602, 680 | 22.36 | 2.79 
5515 York and Maine. . 2, 147 294 631, 940 7.5 | 4, 735, 609 | 12, 132, 952 | 19. 20 2. 56 
ERËN 1, 326 337 | 447, 002 8.0 | 3, 595, 454 | 9,382, 564 | 20.99 | 2.61 
Western Pennsylvania 
and West Virginla 1, 622 331 | 536, 736 8.0 | 4,294,325 | 8, 168, 412 | 15.22 | 1.90 
Michigan... 1, 249 332 | 414, 571 8.0 | 3, 329, 432 | 10, 211, 809 | 24. 63 3. 07 
Ilinois..........-.--.--- 1, 069 325 | 346, 914 8.0 | 2,776,012 | 7,227, 748 | 20. 83 2. 60 
Indiana, Kentucky, 
and Wisconsin........ 2, 075 328 | 680,576 8.0 | 5,456,150 | 11,636,308 | 17.10 | 2. 13 
Alabama 1, 058 313 | 331, 484 8,1 | 2, 668, 665 9, 514, 190 | 28.70 | 3.57 
Tennessee..............| 760 312 | 236, 860 8.0 | 1,896, 156 | 5,900,618 | 24.91 | 3.11 
Virginia, Georgia, Flor- : 
ida, and Louisiana 1, 281 290 | 357, 033 7.7 | 2,741, 531 6, 118, 256 | 17. 14 2. 23 
TOW A 1, 133 311 | 352, 745 7.8 | 2,763, 191 | 6,335, 666 | 17.96 | 2.29 
Eastern Missouri, Min- 
nesota, and South 
Dakota.............-- 1,385 | 324 | 448,511 8.0 | 3,595, 695 | 9,134,368 | 20.37 | 2.54 
a8nsag................- 1, 153 299 | 345, 006 7.7 | 2,661,099 | 7,131,802 | 20.67 | 2.68 
Western Missouri, Ne- 
braska, Oklahoma, 
and Arkansas 929 338 | 313,937 6, 392, 194 | 20.36 | 2.55 
TOA curs de 1, 548 334 516, 330 12, 462, 925 | 24. 14 3. 06 
Colorado, Wyoming 
Montana, Utah, and 
AMA 586 345 | 202, 263 4, 586,069 | 22.67 | 2.83 
Caliſornla 2, 381 329 | 782,713 22, 788, 173 | 29.11 | 3.63 
Oregon and Washington 968 311 | 301, 362 5, 917, 445 | 19.64 | 2.66 
Total reese See 26, 962 318 ¡8, 569, 626 7.9 67, 836, 375 184, 644, 179 21. 55 2 72 


1 Exclusive of Puerto Rico and Hawaii. 
* See footnote 2, table 17. 
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Total............-.118,327 | 330 |6, 056, 358 
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1 Ses footnote 2, 
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TABLE 23.—Quarry and crusher employees in the portland-cement industry, 
material (quarry rock) handled, and average output of material per man in 


the United States,! 1946-47, by districts 


District 


1946 


Eastern Pennsylvania 

and Maryland 
New York and Maine... 
ioo 8 
Western Pennsylvania 

and West Virginia 
Michigan............... 
Ilinois.................. 


Virginia, Georgia, Flor- 
ida, and Louisiana.... 


Eastern Missouri, Min- 
nesota, and South 


KANSAS Geet 
Western Missouri, Ne- 
braska, Oklahoma, 
and Arkansas......... 
Hio A A 
Colorado, Wyoming, 
Montana, Utah, and 
nns 


1947 


Eastern Pennsylvania 
and Maryland........ 
E York and Maine... 


Western Pennsylvania 

and West Virginía..... 
Michigan............... 
Inis 


Virginia. Georgia, Flor- 
ida, and Louisiana 
Io; 8 
Eastern Missouri, Min- 
nesota, and South 


braska, Oklahoma, 
and Arkansas 
dk G 
Colorado, Wyoming, 
Montana, Utah, and 
Idilo./ AMI 


con — — 2 


Exclusive of Puerto Rico and Hawaii. 
3 See footnote 2, table 17. 


Employment—quarry and crusher 


only 


Time employed 


191, 784 


74, 687 
75, 612 


93, 454 
19, 655 
38, 105 


64, 591 
58, 052 
63, 908 


67, 041 
41, 235 


58, 742 
50, 818 


40, 143 
40, 173 


—— EN, ET — — 


210, 475 


78, 195 
80, 192 


123, 199 


19, 308 
58, 208 


$5, 691 
62, 036 
56, 829 


76, 147 
43, 652 


62, 986 
49, 464 


51, 299 
45, 660 


POSI 90 90 pp 90 90 90 
ON mor ONO Omo 


pom E ee E 
oo CON 000 woo 
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TRANSPORTATION 


The quantity and proportion of cement shipped by each of the 
major methods of transportation for 1948-50 are listed in table 20. 
The percentage shipped in bulk increased 5 percent from 1949 to 
1950 to 55 percent of the total output; this was the first time that 
bulk shipments have represented over half of the domestic production. 
A 3-percent increase in truck shipments was noted, while rail bulk 
shipments declined a like amount and boat shipments remained 
virtually the same. 


TABLE 24.—Shipments of portland cement from mills in the United States,! 
1948-50, in bulk and in containers, by types of carriers 


[Barrels of 376 pounds] 

In bulk In containers Total shipments 

Other 

Type of carrier con- moni 3 

tain- 0 er- 
e Paper Cloth are 2 | (barrels) | Barrels | cont 

Ar- 

(barrels) (barrels) rels) 

1948 
TO AO 3 18, 526, 570 ] 1,329, 250 17,571,587 | 34,538,532 | 16.9 
Railroad 65. 210, 300 ; 16,513,115 | 15,850 | 99, 418, 277 |166, 188, 202 | 81.3 
Danzas At 1, 440, 323 34, 605 |........ 2, 137,605 | 3,577,928 | 1.8 
Tota) ooo rus 85, 177, 193 E 17,876,970 | 15,850 |119, 127, 469 |204, 304, 662 |100. 0 
Percent of total 41.7 49.5 8.8 (4) 58. 3 100.0 |..... 
1949 

TOK AAA 324,347,015 | 23.9 | 16,035, 282 | 1, 445, 980 |........ 17, 481, 262 | 42, 476,387 | 20.6 
Railroad... ...... .... 15, 382, 590 9,335 | 85, 723, 699 |160, 463, 954 | 77.9 
BEE ee 2,171, 648 125 974,111 | 3,139,984 | 1.5 
Total...... ..... 101, 901, 253 9, 460 |104, 179, 072 206, 080, 325 |100. 0 
Percent of total 49. 5 (9 50.5 100.0 |..... 
er i is ec ats 132, 813, 799 ; ,554,555 | 357. 547 21,912, 102 | 54, 725, 901 | 24.0 
Railroad. 89, 209, 877 .6 | 77,911, 406 928 | 11,318 | 80, 902, 652 |170, 112, 529 | 74.7 
„FF 2, 495, 582 : 400, 752 454 422,624 | 2,918,206 | 1.3 
Total... A 124, 519, 258 | 100.0 | 99, 866, 713 11, 772 |103, 237,378 |227, 756, 636 |100. 0 
Percent of total. 54.7 43.8 1.5 (5) 45. 3 100.0 


Includes Puerto Rico. 
y Includes steel drums and iron and wood barrels. 
mos E used at mills by producers as follows—1948: 645,420 barrels; 1919: 643,174 barrels; 1950: 


* Less than 0.05 percent. 


CONSUMPTION 


_ Table 25 shows that the indicated consumption of portland cement 
in 1950 increased in 39 States and the District of Columbia. As 
compared to 1949, percentage increases ranged up to 80 percent for 
Montana, with New Mexico, South Carolina, Nevada, and Missouri 
showing substantial gains. West Virginia snowed the largest per- 
centage decline with shipments off 32 percent. California, Texas, 
New ork, Pennsylvania, Illinois, Ohio, and Michigan, in that order, 
Were the largest consumers of cement in 1950. These 7 States ac- 
counted for 45 percent of the total consumption, while the 12 non- 
cement-producing States, including the District of Columbia, ac- 
counted for 12 percent of the total consumption. 


A e kee ee e n EENG ] ̃ ö 
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TABLE 25.—Destination of shipments of finished portland cement from mills 
in the United States, 1948-50, by States 


1948 1949 
Destination (barrels) (barrels) Change 
Barrels from 1949, 
percent 
Continental United States: 

0 AA 3, 178, 143 2, 910, 444 3,395, 505 -+16.7 
ATOE AS A EA 1, 766, 820 1, 262, 378 1,572, 137 +2. 5 
— A A Ger A 1. 729, 254 2. 058. 505 2, 406, 485 +16. 9 
Gn 20, 567, 994 19, 943, 561 23, 508, 046 +17. 9 
MO EME E ETE E RA 1, 972, 316 2, 041, 456 2, 432, 616 +19, 2 
eiert AA 2, 364, 453 2, 381, 551 2, 629, 280 +10. 4 
A AMENA ͤ AAA AL 502, 794 746, 858 806, 434 +8.0 
District of Columbia .. 1, 191, 379 1, 345, 897 1, 484, 834 +10. 3 
FERIA RES AA 4, 493, 013 4, 487, 460 4, 998, 502 +11, 4 
y AAA EA 3, 100, 808 2, 848, 784 3,313, 750 +16.3 
lge cena AA ˙ A m E mcm nae 870, 172 1, 041, 074 1, 004, 858 —3.5 
.. Sent a prm a2 10, 580, 915 11, 385, 563 11, 557, 409 +1.5 
pir se RI E TAI OS 5, 596, 464 5, 578, 176 5, 611, 993 +.6 
1617171. AAA ET RG 4, 272, 285 4, 844, 659 4, 828, 232 —.3 
PERICIA dech 4, 213, 812 4, 137, 843 4, 793, 853 +15.9 
A AAA 2, 780, 706 2, 402, 306 2, 559, 713 +6. 6 
A E AN 3, 820, 931 3, 986, 777 4, 551, 836 +14, 2 
MA aia 843, 560 638, 383 549, 577 —13.9 
MAFANA E PO E RELE usd 3, 470, 828 3, 498, 499 4, 406, 182 +25. 9 
MOSAICOS do carr rr amarra 3, 328, 225 3, 542, 911 4,161, 610 +17.5 
RI EE A SUtTo 8, 942, 493 9, 291, 483 9, 645, 331 +3.8 
NEEN 0 A 4, 195, 552 4, 441, 401 4, 896, 145 4-10. 2 
Mene. P 1. 746, 788 1. 787, 000 1, 676, 409 —6.2 
r TRES 5, 299, 347 4, 541, 405 5, 852, 265 +28. 9 
A O A Pr gt. 674, 642 782, 781 1, 405, 328 +79. 5 
NODI A eai e 2, 094, 185 2, 537, 791 2, 088, 861 |... ooo 
. EE 262, 543 249, 342 325. 997 +-30. 7 
New Hampshire . 505, 735 542, 685 520. 977 —4.0 
C MAS A 6, 103, 555 6, 109, 668 7, 239, 023 +18.5 
NON MINE race 1, 204, 872 1, 291, 189 2, 101, 080 +62. 7 
LL RATA AAA RE 14, 272, 508 16, 353, 001 15, 537, 337 —5.0 
North Oaroling 1.2.1. Llc r rale Le 3, 434, 257 3, 048, 417 3, 699, 380 --21.4 
Norti DAROM gend Zeene nh 901, 701 725, 855 928, 766 +28.0 
— AAA ˙ ege 10, 249, 103 10, 057, 975 10, 307, 833 42.5 
C AAA A 3, 830, 317 3, 884, 555 4, 425, 102 +13. 9 
fi AAA 2, 159, 785 2, 559, 215 2, 603, 223 +1.7 
a AAA A 12, 480, 244 12, 738, 153 15, 093, 106 +18. 5 
Mods ISO Dr a a 739, 570 728, 803 845, 092 +16. 0 
aint eegent E gees 1, 429, 335 1, 488, 318 2, 069, 957 +39. 1 
Boni Gebot, au eat Auge Sege eeng 1, 050, 780 1, 093, 465 1, 354, 744 +2. 9 
TOMO EE 4, 081, 837 4, 139, 920 4, 565, 588 +10. 3 
phos. RARA 2:2 dash oat 12, 893, 560 13, 183, 797 16, 671, 621 +25.5 
Lu ARA E EE 1, 039, 132 1, 155, 920 1, 279, 828 +10.7 
. AA 458, 626 445, 759 317, 345 —28.8 
Li RAS 3, 550, 455 3, 832, 190 4, 068, 441 +6.2 
EO AM E TES 4, 096, 601 4, 031, 244 4, 210, 197 +4. 4 
West VES E 2, 155, 276 2, 803, 256 1, 898, 334 —32.3 
keet ee » e eet 5, 060, 929 4, 540, 926 5, 274, 002 +16. 1 
Non A Raimi 599, 926 779,372 649, 695 —16.6 

Unspeciiied.. .............-.---....-.... 35, 141 52 35, 049 (2) 
Total continental United States...... 196, 193, 667 200, 248, 023 222, 608, 378 +11.2 
Outside continental United States 7. 8, 110, 995 5, 832, 302 5, 148, 258 LT 
Total shipped from cement plants.... 204, 304, 662 206, 080, 325 227, 756, 636 +10. 5 

t Non-cement-producing Stato. 
3 Over 500 t. 


3 Direct shipments by producers to foreign countries and to noncontiguous Territories (Alaska, Hawali 
Puerto Rico, etc.), including distribution from Puerto Rican mills. 
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LOCAL SUPPLY 


The surplus or deficiency in the quantity of cement locally available 
is indicated in table 27. The comparison is based on shipments from 
mills and on consumption as shown by State receipts of mill shipments. 
The 1950 deficiencies occurred in one State and five districts. 

The total surplus of producing States in 1950 was distributed as 
follows: 27,400,258 barrels to non-cement-producing States, Alaska 
and Hawaii; 2,773,010 barrels to destinations outside continental 
United States (excluding local consumption of Puerto Rican pro- 
duction); and 35,049 barrels to unspecified destinations. 


TABLE 27.—Estimated surplus or deficiency in local supply of portland cement 
in cement-producing States, 1949-50, in barrels 


1950 
State or division 
Estimated Estimated 
Surplus or | Shipments Surplus or 
o | deficiency | from mills ton | deficiency 
tion tion 
Alabama. 2 910, 444 0, 574,955 | 3,305, 505 | 4-7, 179, 450 
California ooo... 19, 943, 561 26, 685, 004 | 23, 58, 046 | +3, 176, 968 
Minois... o... 11, 385, 563 7,857,069 | 11,557,409 | —3, 699, 440 
INE E ANA 4, 844, 659 7,231,807 | 4,828,232 | +-2, 403, 575 
L |... .......... 4, 137, 843 8. 759,103 | 4,793,853 | 4-3. 965, 250 
Michigan. 9, 291, 483 12, 854, 423 | 9, 645,331 | +3, 209, 092 
Moo 4, 541, 405 9,779,657 | 5,852, 265 | 4-3, 927, 392 
ORD A 10, 057, 975 10, 512, 004 | 10, 307, 833 4-204. 171 
Pennsylvania... 12, 738, 153 89, 450, 611 | 15, 093, 106 | 4-24, 357, 505 
Puerto Roo 1, 660, 362 3. 187,451 | 1,711,217 | +1, 476, 234 
Tennessee e . 5,992, 571 | 4,139, 920 6, 663, 427 | 4,565,588 | +2, 097, 839 
ju. A 14, 741,805 | 13, 183, 797 17, 281,521 | 16,671,621 | — 4-609, 900 
E Une eae à 
and Idaho. . 6,140,542 | 7,062,981 7,886,861 | 8,344,462 |  —457, 
Oregon and Washington 6,314,030 | 6, 590, 450 6,950,797 | 6,813,420 | --137,377 
Geo Kentucky, Vir- 
rida, Louisiana, 
and South Caroling... ...| 9,791,088 045, 835 732, 21, 562, 199 | — 10, 829, 666 
e- 
sota, Ne Okla- 
FFF 391. 926 26, 506, 802 | —4, 465, 012 
d and West Vir- SCH 826 6, Si 516 | —1 Se 482 
New York and Maine. ......| 13, 787,319 16,086, 914 | —1, 688, 225 
Total... 206, 080, 325 178, 962, 398 | 4-27, 117, 927 |227, 756, 636 107, 548, 319 ＋30, 208, 317 


PRICES 


The average net mill realization of all portland cement shipped from 
mills in 1950 advanced to $2.35 per barrel from $2.30 in 1949. The 
average net mill realization in each quarter of 1950 was: First, $2.33; 
second, $2.33; third, $2.34; and fourth, $2.43. 

_ The composite wholesale price of portland cement, f. o. b. destina- 
tion, according to the Bureau of Labor Statistics index (1926=100) 
Was 136.6 in 1950, whereas in 1949 it was 133.8. 


Average mill value per barrel, in W ioe cement in the United States,! 


D ee a Ae $1. 631 1948 $2. 18 
n 1. 72 194 9“9).!uz!. 2. 
DAT o oo a 1. 90 | 1950 occ 2. 35 


Ine] P 
ln Bà SE Rico and Hawaii, 1945-46 Puerto Rico only, 1947-50. There has been no production 
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FOREIGN TRADE *? 


Imports.—Imports of hydraulic cement soared in 1950, when they 
amounted to 1,394,015 barrels compared with 109,821 barrels in 1949. 
For the most part, purchases were made from Germany and the 
United Kingdom (England). Imports of all hydraulic cement, except 
white, nonstaining, and other special cement, for 1948-50 are listed 
by country of origin in table 29. Imports of white, nonstaining 
cement in 1950 amounted to 4,856 barrels valued at $24,915. 


TABLE 28.—Hydraulic cement pon. o? consumption in the United States, 


[U. 8. Department of Commerce] 


Value 


11k $700 O48 MUT NIMES 282, 752 $785, 120 


1046....... eco 99156, 831 19... , 821 329, 969 
19041: ctas 28, 668 || 1950 ʃ9Uj¾ꝶ 24 1, 394, 015 3, 610, 056 


TABLE 29.—Roman, portland, and other hydraulic cement imported for con- 
sumption in the United States, 1948-50, by countries ! 


[U. 8. Department of Commerce] 


1949 
Country 
Value 

Belglum-Luxembourg..................... 87,412 | $90,767 
Bulgari... occ EE 

A AAA eene 639 2, 162 
As EE ⁰d yd O AA Eh 
Dominican Republic. ....................]|..........].......... 1, 516 7, 260 
RYAN EE %% ⁵ ( 8 
HC ] ³wv.. ⁊ w ĩðͤ 8 26, 620 
E A A ñ PAE PEA 8 
PII ³ 0 16, 017 
let IT WEE yd AA GE 
as RA AI : . DEE ER 11, 750 
United Kingdowu!11n n 15, 832 

// ĩ%⅛iu!.. d RE EAT 100, 786 


1 Excludes white, nonstaining, and other special cement.” 


Exports.—Cement exports in 1950 declined nearly 50 percent to 
2,418,435 barrels valued at $7,274,564. As indicated in the table 30, 
shipments to North America and to South America represented 96 
percent of the total. The largest purchasers were Venezuela, Canada, 
Cuba, and Mexico. 

Shipments of hydraulic cement to noncontiguous Territories of the 
United States for 1948-50 are shown in table 32. Shipments to Guam 
and the Virgin Islands were higher than in 1949, while shipments to 
Puerto Rico and American Samoa decreased. No shipments to Wake 
Island were reported. 


3 Fi s on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 30.—Hydraulic cement exported from the United States, 1946-50 
U. 8. Department of Commerce] 


eens 
p- 
Value ments from 
mills 
$13, 484, 933 3.0 
1 21, 826, 718 3.6 
20, 917, 176 2.9 
15, 960, 954 2.2 
7, 274, 564 1.0 


1 Exclusive of 198,723 barrels, valued at $839,916 exported under the Army Civilian Supply Program. 


TABLE $1.—Hydraulic cement exported from the United States, 1948-50, by 
countries of destination 


[U. 8. Department of Commerce] 


1948 1949 
Country 
Barrels Value 
North America: 
Bermuda 634 $2, 998 25 $110 
2 A 907, 400 | 3,416,965 | 1,505,976 | 5,080, 765 
Newfoundland-Labrador...... 1,145 4,107 1, 550 , 900 
Central America: 
British Honduras Sa 250 950 1, 050 4, 523 
Canal Zone... 108, 045 333, 431 36, 293 90, 500 
Costa Ria 72, 599 235, 924 48,187 155, 430 
El £alvadot................... 47, 441 169, 578 33, 594 136, 713 
uatemala................... 26, 224 93, 042 26, 656 100, 385 
Honduras 62, 752 210, 099 80, 200 , 092 
Nicaragua 9, 452 40, 225 6, 167 24, 804 
e e 82, 379 299, 747 2, 059 18, 532 1, 
Nee... 8 158, 623 577, 995 126, 381 490,670 | 141, 795 560, 791 
West Indies 
British 
Bahamas 10, 085 40, 396 11, 365 47,118 1, 741 7, 668 
Barbados..................- 108 MA PA IA 8 8 
JAMAICA. EE 3, 508 14, 180 495 1, 930 582 2, 245 
Leeward and Windward 
FF 16, 481 485 1, 845 1,158 3, 671 
Trinidad and Tobago....... 63, 510 1, 927 8, 253 1, 078 4, 644 
a EE 8 1, 421, 288 296, 246 980, 613 394, 460 | 1,115, 206 
E Republic......... 752, 212 62, 963 247, 905 24, ; 
French West Indies........... 10, 480 2, 963 10, 608 1,375 5, 075 
Häiti co aaa 57,193 27, 058 99, 909 42, 448 116, 683 
Netherlands Antilles.......... 470, 736 78, 404 259, 116 72,734 179, 311 
Other North America..........- 719 AA AAA K 8 
Total North America 8. 233, 480 | 2, 345, 044 8, 035, 721 |1, 247, 090 | 4,095, 416 
Bouth America: 
entina. EA 455 40, 141 953 1,7.1 373 6, 370 
CCC 546 14, 393 90 604 628 5, 257 
Ell e 622 | 1,890, 808 33, 021 187, 209 3, 892 16, 285 
ONDE ee 8 910 , 120 2, 591 21, 593 4, 340 27, 480 
Colombia. 195 478, 302 BA, 453 332, 320 26, 701 193, 526 
¡a EE 888 34, 730 61, 945 221, 563 8, 400 25, 786 
Paraguay 32 2, 532 2, 488 13, 726 70 1, 032 
j uel silo ces As 629 74, 924 3,057 18, 450 1,133 9, 982 
gi ANCIANA 328 10, 698 8, 525 27, 257 1,172 3, 827 
Fl 327 9, 348 472 4, 044 22 625 
Venezuela. ........---.-.------- 617 | 6,822,478 | 1,781, 951 6, 072, 034 11, 027, 011 | 2, 444, 041 
Other South America 68 75 „„ AAA 
Total South America....... 9, 437, 775 1, 919, 621 6, 901, 614 |1, 074, 042 | 2, 734, 211 
É E M | oS M— Kee 
Belzlum-Luxembourg..... .....- 4, 524 132 955 294 2, 006 
JJ Ra RNS WE d Rd 5, 763 829 4, 204 7 106 
AAA CA pessime ß 8 1,712 12,172 
United Kingdom // A 9 120 
Otber Europe 8, 085 391 5, 403 520 4,178 
Total Europe............... 19, 848 1, 352 10, 622 2, 542 18, 672 
Tee ell El Oe eS eee 
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TABLE 31.—Hydraulic cement exported from the United States, 1948-50, by 
countries of destination—Continued 


[U. 8. Department of Commerce] 


1918 1949 1950 
Country 
Barrels Value Barrels Value Barrels Value 
Asia . 
Bahrein... aco oem ec 1, 900 $15, 284 4, 401 $26, 003 3, 151 $12, 920 
, 2¹, 649 70, 111 150 002 | AE A 
French Indochina. .............. 689 15, AS AAN ð ³ l ! ace OE deeds 
Hong Kong 1. 750 h ³⁰•W¹ wm PO AA 
)!! ¾ yy A 17 400 15 1. 512 
Indonesia 71, 381 226, 380 80, 075 254. 534 4, 902 19, 200 
E AA A md 8 1, 388 13, 455 25, 698 173, 715 
JODO EA A ASS EG 44, 633 143, 116 60 7 
a sed e ce eroissi rei 162, 503 527, 291 61, 843 201,592 A ME 
Lëtz d EE 36, 895 134, 577 320 42, 655 3, 500 14, 600 
San J ĩͤ V 400,397 | 1, 321, 795 17, 873 70, 381 3, 783 30, 438 
Saudi Arabia 117, 417 454, 729 47, 682 153, 131 8, 503 27, 363 
ys AAA O PA 479 1, 259 39, 862 123, 184 
Other Asíla...................... 1, 626 16, 624 681 4, 206 2, 254 10, 299 
Total Asia.. 819,207 | 2,787, 837 268, 542 912, 684 91, 731 415, 002 
Africa: T 
Ain. 4, 950 RN WEE, IA A E 
French West Africa............. 1, 678 5, 318 6,731 7777! AAA 
e A 4, 231 14, 694 1, 250 ccc EE 
Madagasca“!“hnrnrur 65, 349 17777 EE, E, PA 
Mozambique.................... 12, 238 h/ ⁰- she e cur EE Ede 
ir A zuo eR 1, 440 4, 714 4, 915 16,419. . 
Union of South Africa 19, 600 71, 762 2, 005 908% 0 8 
Other Africa 6, 334 23, 560 1, 420 4, 973 92 387 
Total Africa 115, 820 372, 745 16, 321 £6, 385 92 357 
Oceania: 
French Pacific Islands 14, 825 49, 746 4, 036 14, 934 1, 094 4,1C7 
New Zealand 3, 782 12, 746 4,198 17, 922 856 2, 998 
Other Oceania.................. 925 2, 909 2, 785 11, 072 988 3,771 
Total Oceana 19, 532 65, 491 11, 019 43, 928 2, 93S 16, 876 
Grand total................. 5, 922, 163 | 20,917,176 | 4,561, 899 | 15, 960, 954 2 418, 435 | 7, 274, 564 


TABLE 32.—Hydraulic cement shipped to noncontiguous Territories of the 
United States, 1948-50 


[U. S, Department of Commerce] 


1918 1919 1950 
Territory — SS 
Barrels Value Barrels Value Barrels Value 
American Samoa 495 $1, 621 436 $1, 687 280 $1,151 
GG 4, 467 18, 330 2, 189 10, 510 3, 750 22, 794 
Puerto Rico 14, 961 91,313 91, 955 315, 311 14, 939 91,125 
Virgin Islands 28, 071 103, 647 31, 074 123, 471 36, 043 123, 340 
e Island.................. 630 2, 757 ) mee dura s s 
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TECHNOLOGY 


An intensive study was made of blast-furnace slag cement and the 
results were published. The authors concluded that a basic slag, 
properly granulated, dried, and ground with activators will make a 
good hydraulic cement.* 

According to a recent report, aged linseed oil with a specific gravity 
of 0.948-—0.953 is a generally more satisfactory dispersing agent than 
oleic acid in the turbidimetric determination of specific surface of 
portland cement.“ 

Announcement was made of a mechanical method of determining 
time of set of portland cement. This apparatus, named a “'spisso- 
graph,” is a Vicat with a modified plunger and needle. It relieves 
the operator of the need of frequent checking and eliminates much of 
the human factor in the time-of-set test. The new mortar-setting 
test, as proposed by ASTM, is reported to be readily adapted to the 
spissograph.* 

The National Bureau of Standards, United States Department of 
Commerce, has devised an analytical procedure using flame pho- 
tometry to replace gravimetric methods in the determination of sodium 
and potassium oxides in portland cement.’ Another development of 
the National Bureau of Standards was a rapid test for measuring 
sulfate susceptibility of portland cement.“ 

ASTM Committee C-1 on Cement issued a report on the optimum 
gypsum content of portland cement. Highlight of the Committee's 
conclusions was that specifications should permit higher SO; than now 
allowed, with increases of 1 to 2 percent in present limits. There is 
sald to be little danger of excessive expansion unless the optimum 
amount is greatly exceeded.“ 

Other papers published included studies of the effect of gypsum 
content on compressive strength of cements, and the use of calcium 
chloride in the reduction of alkalies in portland cement." 


A Brothers, J. A., and Foran, M. R., Blast-Furnace Slag Cement: Canadian Min. and Met. Bull., vol. 43, 
No. 462, October 1950, pp. 569-579. 


McCoy, W. J., and Caldwell, A. G., Aged Linseed Oil as Dispersing Agent in Portland-Cement Analy- 
S5: Rock Products, vol. 53, No. 5, May 1950, pp. 84-85, 102. 


* Glantz, O. J., and Halsted, L. E., Mechanically Determining the Time of Set of Portland Cement by 
Means of the Spissograph: Am. Soc. Testing Materials Bull. 170, December 1950, pp. 79-81. 


Rock Products, vol. 53, No. 5, May 1950, p. 57. 
5 Pit and Quarry, vol. 43, No. 5, November 1950, p. 78. 


! Meissner, H. S., Chairman, ASTM Committee C-1 on Cement, Am. Soc. Testing Materials Bull. 169, 
October 1950, pp. 39-45. 


." Rutle, J., Effect of Gypsum Content on Compressive Strength of Cements: Pit and Quarry, vol. 43, 
No. 1, July 1950, pp. 87-88, 97. 

!! Holden, E. R., Reduction of Alkalies in Portland Cement: Use of Calcium Chloride: Ind. Eng. Chem. 
vol. 42, No. 2, February 1950, pp. 337, 341. 


232294—53——-16 


234 MINERALS YEARBOOK, 1950 


WORLD REVIEW 


Available statistics on world production of cement in 1945-50 are 
shown in the following table: 


TABLE 33.—World production of hydraulic cement, by countries,! 1945-50, in 
metric tons 
{Compiled by Helen L. Hunt] 


Country ! 1945 1946 1947 1948 1949 1950 
North America: 
Canada 1, 344,934 | 1,835,302 | 1, 894, 956 2,242,773 | 2, 526, 858 2, 646, 800 
Cube. cuoco 217, 399 207, 638 2706, 369 284, 954 312, 290 816, 251 
Dominican Republic 16, 800 43, 452 53, 561 70, 443 
Guatemala............... 3 29, 000 3 29, 000 27, 600 81, 573 35, 852 41, 610 
Mexico 740, 400 738, 000 707, 800 833, 444 | 1,227, 600 1, 522, 800 
Nicaragua................ 3 16, 000 9, 975 15, 959 16, 220 16, 462 16, 512 
j y ᷣͤ 41, 300 53, 600 50, 971 
United States 17, 786, 688 | 28, 403, 616 | 32, 314, 655 | 35, 626, 454 | 36, 312, 780 | 39, 273, 486 
South America: 
entina................. 1,087, 578 | 1,140, 529 | 1,363,400 | 1,251,770 | 1,452, 000 1, 560, 000 
Bolivias.. ................. „174 f 38, 828 39, 130 41, 546 (3) 
Brazll...-..-.- e sen 774, 378 826, 382 913,525 | 1,111,503 | 1,281,047 1, 381, 976 
Chile. eege 411, 088 579, 906 602, 299 539, 789 495, 208 512, 848 
Colombia...............-. 302, 598 332, 265 340, 227 363, 749 474, 726 579, 977 
Ecuador 37, 504 38, 497 33, 231 40, 369 52, 250 57, 607 
Peru. cerea REMO 204, 892 200, 617 255, 644 282, 373 280, 500 331, 297 
Uruguay................-- 216, 592 272, 490 280, 831 287, 466 293, 377 304, 512 
e Venezuela................ 115, 784 128, 329 145, 881 214, 513 285, 000 501, 006 
urope: 
Austria... acre enu eer. Q) 387, 680 281, 271 721,379 | 1,091, 012 1, 280, 400 
Belgium.................. 640,898 | 1,889,777 | 2,609,174 | 8,330,948 | 2,924, 998 8, 557,231 
Bulgaria. 245, 100 (3) 3 325, 000 (3) 8 
Czechoslovakia ( 920, 000 | 1,404,000 | 1,650,000 | 1, 738, 000 ) 
Denmark 219, 996 501, 835 633, 769, 064 834, 000 873, 000 
Finland.................-- , 079 329, 792 417, 737 555, 800 655, 984 743, 000 
3 RFC 1,576,963 | 2,116, 428 , 920, 5,067,855 | 6, 443, 352 7, 208, 400 
many: 
Federal Republic..... ) Q) ( 2, 595, 600 | 2,906,200 | 5,581,200 | 8,460,000 | 10,877,000 
Soviet Zone........... (3) OI 765,000 | 1,000, 000 (3) 
Greece.................... 55, 000 103, 000 182, 000 288, 000 i 326, 000 ) 
Hungary. 4 5 38, 280 163, 590 209, 060 3 145, 000 3 , 000 ) 
Ireland................... 192, 000 300, 000 291, 000 398, 000 3 4533, 000 (3) 
EN A 1, 143,069 | 2,019,000 | 2,754,091 | 3,143,808 | 4,036, 501 5, 003, 
Luxembourg.............. 50, 000 75, 100 89, 272 102, 000 121, 000 125, 000 
Netherlands.............. 231, 000 402, 654 519, 262 588, 997 552, 032 592, 800 
Nors s Steeg 141, 800 436, 211 472, 612 526, 187 592, 184 583, 200 
Folan dt. 6 300,906 | 1,398,915 | 1,521,822 | 1, 823, 857 200, 000 2, 376, 000 
Portugal 262, 980 326, 400 427,734 498, 069 521, 435 572, 549 
Rumania........-.------- 000 315, 000 422, 000 452, 000 , 000 650, 000 
Spann sares 1,926,052 | 2,145,140 | 2,186,338 | 2,330,850 | 2, 247, 2, 521, 107 
Sweden 1,213,513 | 1, 461, 726 1, 550, 103 1, 486, 450 1, 698, 369 1, 944, 000 
Switzerland...........-..- 415, 000 , 000 994, 790 | 2 1, 000, 000 2 950, 000 1, 078, 000 
VVV 1,800,000 | 3,400,000 | 4,800,000 | 6,600,000 | 8,000,000 | 10, 500, 000 
United Kingdom......... 4,121,100 | 6,681,545 | 7,071,708 | 8,656,700 | 9, 364, 000 9, 912, 600 
Yugoslavia. .............. 134, ,092 | 1,233, 1, 188, 000 | ? 1, 300, 000 Q) 
Chili cultes sd RUE (3) ? 218, 000 ? 430, 000 
Taiwan (Formosa):... } 42,500 | 208,057 | 608,692 ( 235,000 | 280,800 332, 000 
Hong Kong............... (3) (3) 34, 220 53, 200 58, 700 68, 400 
Indis 2, 180, 443 | 1, 969, 387 1, 470, 895 1, 577, 831 2, 135, 737 2, 652, 000 
Indochina 4, 910 36, 430 39, 871 97, 259 54, 000 144, 000 
Indonesia................. (3 (3) 10, 000 37,751 (3) () 
Ill E? 10 25, 000 42, 700 10 42, 714 64, 795 58, 500 64, 000 
d A A 8 7, 007 66, 051 
Ine 147, 237 265, 935 328, 394 159, 865 241, 393 380, 128 
D ER 1,172, 273 929, 1, 236,000 | 1,848,000 | 3,274, 572 4, 458, 000 
orca 
Nee 133,700 | 2 150, 000 2150, 000 (3) (3) 
South 5, 350 10, 696 18, 191 17, 350 24, 132 (3) 
Lebanon 148, 471 44, 167, 116 208, 800 000 263, 197 
Pakistan 11) (11) 327, 168 431, 000 (3) 
Philippines............... 327, 231 56, 261 133, 918 120, 384 201, 089 292, 051 
Ic AAA 34, 728 43, 500 A 54, 400 57, 800 67, 800 
RR H A nas seule (3) (3) 58, 800 82, 800 127, 200 165, 600 
nio AA 8 288, 455 323, 219 350, 456 344, 924 372, 584 386, 813 


See footnotes at end of table. 
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TABLE 33.— World production of hydraulic cement, by countries, 1 1945-50, in 
metric tons—Continued 
[Compiled by Helen L. Hunt) 


1940 1947 1948 1949 1950 
8 "———— 106, 035 115, 410 127, 816 129, 867 128, 075 322, 
Congo............ 76, 204 81, 514 115,441 | 2126,942 | 2156, 914 2 186, 519 
BO Zeie ees 432, 088 587, 577 353 768, 283 | 2800, 000 | * 1,000, 000 
E — (3) () (3) 8, 000 8, 000 (3) 
Morocco 76, 835 175, 180 218, 877 262, 232 264, 000 321, 000 
SE Seeerei 33, 919 26, 275 35, 858 37, 207 45, 841 8 
— 69, 400 66, 400 71, 200 69, 000 Q) 
——— Á— 59, 600 83, 540 115, 100 161, 700 167, 631 169, 200 
Union of South Africa.. .. 1,050,000 | 1,180,200 | 1,251,743 | 1, 308, 000 , 363, 200 1, 846, 800 
Australia 9 704, 400 734, 400 896, 400 | 1,029,600 | 1,047, 600 1, 177, 200 
New Zealand 237, 600 229, 900 219, 400 247, 205 
Total AA 49, 500, 000 | 72, 500, 000 | 85, 400, 000 |101, 500, 000 |114, 600, 000 | 131, 500, 000 


1 In addition to countries listed, . cement is produced in Albania, Eritrea, and Madagascar, but 
data aro Dot arallable (see footnote 13). 


Dala not available; estimate by senior author of chapter included in total. 
í Data t Trieno after October 1944 


uria only. 
CS Ee 1947, excludes Pakistan 
Fiscal year ended Mar. 20 of year following that stated. 
e ta Government-operated plants only. 
? Fal year ended June 30 of year sta stated. 
® Estimated by senior author of chapter; excludes estimates for countries listed in footnote 1 as produc- 
tion in those countries is believed to be negligible. 


Chromium 


By Norwood B. Melcher and Jachin M. Forbes 


de 
GENERAL SUMMARY 


ORLD producers of chromite began 1950 with operations at a 
WM genes low level, and some marginal mines were shut down 

temporarily awaiting a more favorable market. The United 
States, as the largest consumer, had nearly a year’s supply on hand in 
industry stocks, and imports had dropped 22 percent during 1949. 
Prospects were not encouraging for a good year in the chromite- 
mining industry. However, United States business and industry 
began to revive early in 1950; and consumption of raw materials, 
including chromite, continued to increase throughout the remainder of 
the year. Theoutbreak of hostilities in Korea in June and the passage 
of the Defense Production Act of 1950 gave a tremendous impetus to 
raw material consumption and resulted in the highest annual chromite 
consumption on record. 


TABLE 1.—Salient statistics of chromite in the United States, 1945-50, in 


short tons 
1945 1946 1947 1948 1949 1950 
Total supply 3 939, 860 761, 498 1, 107, 128 1, 545, 744 | 2.1, 204, 285 1, 304,117 
Imports for consumptlon.. 1 925, 887 757, 391 1. 106, 180 1, 542, 125 | 1, 203, 852 1, 303, 713 
Domestic production..... 13, 973 4,107 948 3,619 433 404 
Consumption by industry.... 808, 120 734, 759 833, 357 875, 033 672,773 980, 369 
EXDOS. EEN 12, 366 2, 158 3, 435 2, 894 2, 382 2, O44 


! 1 figure. Imports for consumption erroneously carried in 1948-49 volumes as 914, 765 tons. 
evised. 


The supply of chromite in 1950, virtually all from foreign sources, 
ailed to keep pace with demand although total imports increased 8 
percent over 1949. Difficulties in transportation were becoming 
apparent before the close of 1950 that foreboded serious supply prob- 
lems as the rearmament program gathered momentum. A particu- 
larly difficult situation developed in connection with the movement of 
chromite from the Transvaal, Union of South Africa. This ore is 
shipped out of Lourengo Marques, Mozambique, and in the late 
months of 1950 a large tonnage of low-grade material destined for 
Europe accumulated on the docks and congested port traffic. Rail- 
way officials diverted cars serving the mines to other commodities, 
with the result that shipments of chromite to the United States were 
hampered by a lack of railroad cars, as well as bottoms. Since South 
Africa is now the only source of chemical-grade ore, it was apparent 
that emergency arrangements for ona shipping space would be 
necessary if the supply from this source were to be maintained. As 
world trade expanded in response to rearmament of the Western 
Powers, shipping facilities were also increasingly difficult to obtain 
for chromite from other sources, indicating that future chromite supply 
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vould be primarily a problem of transportation rather than expansion 
oí mining operations. 

The Union of South Africa displaced Turkey as the principal 
supplier of chromite to the United States in 1950. Of the 1,303,713 
short tons received, the Union of South Africa furnished 354,706 tons, 
or 27 percent, most of it chemical-grade ore. Turkey was in second 
position, with 20 percent of the total, although most was high-grade 
metallurgical ore. The Republic of the Philippines dropped back to 
third place in 1950 with 16 percent, two-thirds of which was refractory- 
grade ore. Imports from this source were reduced 22 percent below 
the 1949 level. Southern Rhodesia nearly doubled the 94,239 tons 
shipped to the United States in 1949, moving into fourth place with 
l3 percent of total imports, the bulk of this being metallurgical-grade 
ore. Cuba was an important supplier of refractory-grade ore; 
including 13,385 tons of metallurgical ore, the 106,052 tons imported 
from this source represented 8 percent of the total. Imports from 
Russia declined again in 1950; the 71,556 tons of metallurgical-grade 
ore was 33 percent lower than in 1949 and 82 percent lower than in 
1948. New Caledonia supplied significant quantities of chromite in 
1950, and small shipments were received from Canada, Guatemala, 
India, Italy, Pakistan, Sierra Leone, and Yugoslavia. 


DOMESTIC PRODUCTION 


United States production of chromite was reduced to the output of 
one mine in 1950. R. F. Helmke reported 404 short tons of metal- 
lurgical chromite produced and shipped from the Lambert mine near 
Magalia, Calif. 

Bureau of Mines laboratory research teams developed a process to 
produce electrolytic chromium metal from low-grade domestic ores; 
and, at the end of 1950, prospects favored commercial operation in 
the near future. The results of earlier studies in the metallurgy of 
chromium were published.! Field exploration of the large, low-grade 
chromite deposits of the Stillwater complex in Montana was completed, 
and tentative plans were set up for emergency development. Other 
domestic reserves were reviewed by the Bureau of Mines, Defense 
Minerals Administration, and the United States Geological Survey. 


TABLE 2.—Chromite production (shipments) in the United States, 1946-50, 
by States, in short tons 


State 1946 1947 1948 1949 1950 


—— 
—— 8 — — "m 


—————— [äü | — 3 | e ars | ——— 


! Bureau of Mines not at liberty to publish State totals separately. 


— 


al Kroll, W. S., Hergert, W. F., and Carmody, W. R., Contribution to the Metallurgy of Chromium: 
ureàu of Mines Rept. of Investigations 4752, 1950, 19 pp. 
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TABLE 3.—Chromite shipped from mines in the United States, 1880-1950 ! 


ore 1880 972 || 1935........... 57 


Bef 

800 luu. 563 | 1900. 8157 1918...........| 92,322 || 1936 301 
E) cee ccc 1037... 255 2,000 
1882............| 2,600 |; 1902 353 || 19020...........| 2,802 || 1838........... 

1883............] 3,360 || 1903...........] 168 || 1921...........| 8316 || 1939........... 4, 048 
1884............| 2,240 || 1904...........| 138 || 1922...........| 398 || 1940........... 2, 982 
1885............| 38,024 || 190555 25 193 254 || 1041........... 14, 259 
1886............|] 2,240 || 19066 120 || 19024...........| 328 || 1042........... 112,876 
1887............| 3,360 || 1907...........1 325 || 1925...........| 121 || 1943........... 160, 120 
1888............| 1,680 || 19088 402 || 1928...........] 158 || 1944........... 62 
1889............| 2,240 || 1909...........] 670 || 19277 . 225 19455. 973 
1890............| 4,031 || 1910...........|] 230 1928...........| 739 || 1948.._......... 4, 107 
1891............] 1,537 || 1911. Z 134 || 1929 301 || 1047..........- 98 
1892............| 1.680 || 1912 ẽ .f] 2285 || 1930 90 || 19488 3, 619 
1893............| 1,624 || 1913...........| 288 || 1931...........| 300 || 1949 .......... 

1894............| 4,122 || 1014...........| 662 || 1932...........| 174 || 1950..........- 404 
1895............ — 
1890............ 848, 556 


! Production of chromite before 1880 was about 200,000 long tons“ (224,000 short tons), al] from e 
land and Pennsylvania, according to Mineral Resources, 1908, pt. 1, p. 760. Most of the figures for 
represent conversions to short tons from rounded long tons. 


CONSUMPTION AND USES 


Chromite consumption during 1950 increased 46 percent above 1949 
to the all-time high of 980,369 short tons. Consumption rose rapidly 
during the year, each quarterly total exceeding the preceding one. 
However, a shipping shortage was E at the close of the year, 
which threatened to curtail imports, especially those from Africa. 

Of the chromite consumed in 1950, 50 percent was metallurgical 
grade, which increased 70 percent over 1949; 36 percent was refractory 
grade, which increased 32 percent over 1949; and 14 percent was 
chemical grade, which increased 17 percent over 1949. Of the three 
grades, only the refractory consumption established a new high; the 
metallurgical total had been exceeded in 1943 and the chemical total 
in 1947 and 1948. The average chromic oxide content of all grades 
combined increased from 41.3 percent in 1949 to 42.4 percent in 1950. 


TABLE 4.—Consumption of chromite and tenor of ore used by primary consumer 
groups in the United States, 1941-50 in short tons 


Year 


LC EE » 94.8 46.3 4.3 
TEE 5 34. 0 44. 8 43.2 
F043 ENEE 5 34.0 44.7 43.8 
11 4 34.2 45.7 4.1 
11) RA 1 34.2 45.0 43.8 
1948... nece ener .3 33.9 44.9 43.2 
1047.0 e eee tee 4 35.2 44.7 4.1 
1949888. 2 33. 8 45. 5 427 
1919 5. cones os .6 33. 5 44.1 41.3 
19050. 8 34. 0 44 6 42.4 
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Consumption of ferrochromium in the United States in 1950 in- 
creased 69 percent to 147,911 tons, compared with 87,764 tons in 1949 
and 122,753 tons in 1948. Additional tonnages of chromium were 
consumed in the form of chromium metal, briquets, Chrom-X, and 
some chromite used directly in the manufacture of stainless steel. 

Specifications. —The mineral chromite does not have a fixed chem- 
cal composition. It is usually spoken of as Cr,O,.FeO but also con- 
tains varying proportions of iron, alumina, magnesia, lime, and silica. 
These additional elements, although lowering the grade of the material 
in terms of chromium content, are essential to certain applications, as 
may be seen from the usual trade specifications outlined below. 

or metallurgical use, as in the manufacture of ferrochromium, 
chromite should contain a minimum of 48 percent Cr40,, with a chro- 
mium: iron ratio of not less than 3: 1. Silica is undesirable, and com- 
bined alumina and magnesia of over 25 percent may be objectionable. 
However, ore of these specifications is not always obtainable, and the 
practice is to blend various analyses so that the most desirable compo- 
sition will result in the furnace charge. Thus, an ore of high Cr,O, 
content and high-iron content might be blended with chromite of 
somewhat lower Cr,O, and an exceptionally low-iron content; together 
the ratio might be acceptable. Similar blending is practiced to attain 
the desired physical characteristics. For high-carbon ferrochromium, 
1 lumpy ore is desired, and for low-carbon grades, a crushed ore is 
preferable. 

Refractory-grade chromite usually contains about 63 percent com- 
bined Cr;Os and Al,O;, with 57 percent a common minimum. Iron 
and silica should be low, usually around 10 and 5 percent, respectively. 
Hard lump ore is desirable for making bricks, and ground material is 
suitable for cement. Magnesia content is around 15 percent. 

Chemical-grade chromite should contain a minimum of 45-percent 

dh, High iron is not harmful within reasonable limits; a common 

mium : iron ratio is 1.6: 1. Silica must be less than 8 percent and 
sulfur low, Fines and concentrates are often preferred because they 
disintegrate readily in processing. 

Metallurgical Uses.—To the general public, the most apparent use of 
chromium is for decorative electroplated finishes. However, these 
finishes are usually 0.00001 to 0.00005 inch thick aud, in the aggre- 
gale, consume insignificant quantities of chromium. Heavy electro- 
plating has important military uses, however. 

It is generally known that chromium is an important constituent 
of stainless steel, in which a large proportion of the available chromium 
is consumed as low-carbon ferrochromium. Stainless steel, in turn, 
as many essential uses, such as chemical containers, equipment for 
manufacturing chemicals, marine parts, turbine blades, valve steel, 
petroleum-processing equipment, and numerous other applications 
where the metal is subjected to corrosive attack. When chromium 
is used in plain carbon steel for purposes other than corrosion resist- 
ance, the principal effects are to increase hardness and tensile strength 
with high ductility, thus permitting heat treatment of many products 
that must be shaped by rolling and forging. Small percentages of 

mium are used in a wide variety of special steels; aud, in fact, 
chromium is the most commonly used of all the alloying agents.“ 


! Manganese and silicon, although used in larger quantities, are employed mainly in production metal” 
en. rator than as alloying elementa Ka Ee nm 
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This fact derives principally from the property of chromium to inten- 
sify and sometimes modify the effects of other alloys, an influence 
that metallurgical studies indicate is due to a reduction in the rate of 
reaction in and between the components of the steel during heat 
treatment. 

Nonferrous uses of chromium are also expanding, especially for the 
purpose of increasing strength and resistance to the effects of high 
temperatures in alloys of aluminum and copper. 

Chromium additions are made to steel in the furnace, and in the 
ladle before final solidification. For steel requiring low carbon con- 
tent, a low-carbon ferrochromium is used; for other steels, a less 
expensive ferrochromium containing up to 10 percent carbon may be 
used. Where the metal is to receive chromium plus other alloyiug 
agents, several special combinations with other alloys have been made 
available in correct proportions for single additions. Nonferrous uses 
require chromium metal or combinations of chromium with copper. 

efractory Uses.—Chromite from the Philippines, Cuba, and (in 
smaller quantities) from other sources is suitable for use as a neutral 
lining for furnaces. Most of the ore is manufactured into bricks, and 
the greater part of these bricks is used in basic open-hearth steel 
furnaces. Because chromite refractories resist both acid and basic 
attacks at high temperatures, it is common practice to use a course of 
chromite bricks near the slag line in open-hearth furnaces, separating 
the silica bricks of the roof and side and the dolomite or magnesite 
bricks of the hearth and banks. Other chrome refractory uses have 
been developed in recent years, among which are ramming mixtures 
d 1 bottoms and finely ground chrome ore for patching furnace 
walls. 

Chemical Uses.— The largest uses for chemical chromite are in the 
manufacture of pigments and the tanning of leather; surface treatment 
of metals represents the next-most-important use. In all chemical 
uses, sodium bichromate is the primary chemical produced from 
chromite. Chromium metal, although a metallurgical material, is 
also produced from chemical-grade chromite with sodium bichromate 
as the intermediate product. "The metal is finding substantial markets 
in the production of high-temperature alloys, such as are used in en- 

ines for jet aircraft, and for antifriction purposes, where it is deposited 

y electrolytic methods. In the third-largest use mentioned (surface 
treatment of metals), sodium bichromate is used as the agent in cleans- 
ing, pickling, galvanizing, and red dip for brass. 


STOCKS 


TABLE 5.—Stocks of chromite at consumers’ plants, December 31, 1947-50, 
in short tons 


Grade 1947 1948 1949 1950 
Mn 191. 104 258, 770 325, 881 248. 872 
Riel ð “(( ⁵ cated cad tows ⁵ĩð aes 144, 381 236, 724 303, 110 251,663 
ee... 8 75, 582 108, 997 128. 004 105, 736 


...... EeE 411,067 602, 491 756, 995 606, 271 
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PRICES 


Imported chromite is quoted on a long-ton basis, f. o. b. cars, At- 
lantic ports, plus ocean-freight differentials for delivery to the west 
cast. Domestic chromite is sold f. o. b. nearest rail point. Price 
quotations from the magazine Steel are shown in table 6. 


TABLE 6.—Price quotations for various grades of chromite in 1950 
[Steel] 


Prices per long ton ! 


Source 
Jan. 1 Dec. 31 

Indian and African $37. 50 $35. 00-36. 00 
PEA A ͥ¶¶ðydd yd y ok ae 35. 00 32.50 

Di ass A ² m « y ⁊ð—,pG y A. EE $28. 50-29. 00 26. 00 
ments Afican rr EA 5 25 WE 00 28. E D 
EE el 19. 60-21. 00 20. 00 
E E E I NEE TE T E EE ! eo! 19. 00-20. 00 19. 50 
dt T E A Ee 37. 50 35. 00-38. 00 
EENEG — MR uA ae 28. 00-29. 00 20. 00 
EE | EA 20. 00-21. 00 20. 00-21. 00 
F odia ricos 3 32. 00 32. 00 
Domestic (sellers nearest rail) 39. 00 39. 00 


! For foreign ore, f. o. b. cars, New York, Philadelphia, or Charleston tojwhich is to be added ocean 
"UL RM for delivery to west coast ports. For domestic ores, f. o. b. [nearest rail point. 
3 No 
Ferrochromium prices held firm at the 1949 level of 20.5 cents per 
pound of contained chromium for high-carbon grades through October 
1950. In November the price rose to 21.75 cents and remained there 
through the end of the year. Low-carbou ferrochromium rose from 
28.75 cents per pound to 30.5 cents at the end of 1950. Chromium 
metal (97 percent Cr min., 1 percent Fe, and 0.50 percent C max.) 
rose from $1.03 per pouud to $1.08. The prices for metal and alloys 
ven here are for bulk, carlots. Basic chrome-brick prices advanced 
m $69 per short ton to $77 f. o. b. Baltimore, Md., or Chester, Pa. 


FOREIGN TRADE ? 


Imports of chromite in 1950 increased 8 percent over 1949 to a total 
of 1,303,713 short tons containing 581,804 tons of Cr,O;, valued at 
$23,288,336. Average declared value per ton decreased 11 percent 
from $20.10 in 1949 to $17.86 in 1950. 

Imports of ferrochromium in 1950 more than tripled the 1949 
total, reaching 23,126 short tons containing 13,768 tons of Cr and 
valued at $4,530,247. Canada supplied 21,419 tons; Japan, 770 tons; 
Sweden, 736 tons; Yugoslavia, 109 tons; Norway, 52 tons; and France, 
40 tons. In addition, 59 tons of chromium metal were imported from 
Norway and the United Kingdom. 

Exports of ferrochromium were reduced from 2,200 short tons in 
1949 to 347 tons in 1950. Austria received 223 tons, Canada 62 tons, 
and Mexico 51 tons, while the remaining 11 tons went to the Canal 


! Figures cn imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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Zone, Italy, and Turkey. Chromic acid exports totaled 629,055 
pounds valued at $146,499. Chromite exports in 1950 were 2,044 
short tons valued at $63,409, of which 1,697 tons went to Canada. 


TABLE 7.—Chromite imported for consumption in the United States, 1949-50, 
by countries 


[U. 8. Department of Commerce] 


1949 1950 
Country Short tons Short tons 
Value 
Gross Cr10$ Gross 
weight content weight 

C ¹²·ꝛ ⁵] PR A A 8⁵ $31,182 
Cuba 91, 369 32,221 | $1, 196, 214 106, 052 1, 485, 662 
(A AA REA AS AN 784 35, 000 
air.. AN 8, 095 3,837 163, 807 1,979 63, 382 
AA RS, ð ͤV A 2 20 
Mozambique 4 12. 228 221, 089 
New Caledonla 22. 70, 009 36, 969 33, 822 1, 458, 662 
¡LU AAA OA . ĩð IA 4,471 167, 791 
Philippines. 272, 970 102, 008 70, 511 2. 352, 061 
ierra Leone W 10, 304 4, 122 5, 278 289, 387 
Southern Rhodesía........... 04, 44, 531 82, 085 3, 363, 153 
e tee ee 3275, 746 3 131, 574 123, 702 8, 041, 907 
Union of South Africa. ....... 263, 808 120, 542 161, 003 3, 370, 919 
BONS o sue ee 107, 131 51, 424 34, 795 2,172, 578 
Yugoslavia.................-- 10, 091 4, 4, 801 235, 573 


—————— | | 1 4 1 — ——————— 


— M —À 324,200,124 | 1,303,713 


1 Reported as Mozambique, but the chromite is believed to have originated in the Union of South Africa. 
3 Presumed origin; actually classified as French Pacific Islands. 

3 Revised figure. 

4 Presumed origin; actually classified as British West Africa. 


WORLD REVIEW 


Cuba.—Cuban chromite mines, supported by a strong United States 
market, recovered from a drastic production slump and increased 
shipments to the United States in 1950. A moderate further increase 
may be expected from this important supplier of refractory-grade ore 
with the continued stimulus of higher prices. However, an explora- 
tion program to develop new reserves is needed. 

New Caledonia.—This source supplied 10 percent of United States 
metallurgical-grade chromite imports in 1950. In 1949, New Cale- 
donia exported 102,414 metric tons, of which 63,511 tons entered the 
United States.“ 

Pakistan.— Production of chromite in Baluchistan since 1915 is 

iven in a report, Mining Industry in Pakistan, published by the 

akistan Ministry of Industries. A peak of 39,344 long tons was pro- 
duced in fiscal year 1942, compared with only 15,673 tons in 1949. 
Of the 106 chromite leases, the Baluchistan Chrome Co., Ltd., has 
been granted 97. Pakistan Industries also has shown interest in chro- 
mite mining and has applied for a number of prospecting licenses. 
few of these licenses have been granted; as a result, the company has 
started mining operations.5 


* Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 5, November 1950, pp. 6-7. 
3 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 4, October 1950, p. 7. 
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TABLE 8.— World production of chromite, by countries, 1943-50, in metric tons 


{Compiled by Pauline Roberts] 
Country 1943 1944 1945 1946 1947 1948 1949 1950 
North America: 
Cue 5 354,152 | 192131 | 172 — 11 350 | 159 200 118 624 | 97 ed 3 100 358 
Guatemala. . .....- 37 a” 610 ' 625 474 ” 300 300 
United States... 145,250 | 41,394 | 12 676 3,728 | 860 | 3,283 | — 38 367 
South America: 
tina 250 181 / A AA (1) 8 
Brazil (exports)...| 7,813 4, 721 1, 490 174 1, 626 3 
Albania // A EE 6 16, 500 1 1 
Bulgaria 5 5000 AAA cookossane (1) (1) f V 
Oreece....-.------| 15,500 | 18,295 2, 413 9, 062 1, 500 3,381 12, 631 
Portugal.. 1,267 1, n 1 1, 530 440 0 
United Kingdom 204 II)) E Ele G () 1 
Yugoslavia p 65,000 | 10,000 6,000 | 68,000 | 55000 | 65,000 | 93,000 | 100,000 
exports).. , 986 1, 070 1,1 14, 875 1 
0 8 n 033,789 | *40,190 | *31,642 | * 45, 511 x 274 | 22,917 H 728 j 
Indochina. ........ &MOI % y d nale em eene 1 
Inn 1, 267 D MA, 8 (1) (1) (1) 1 
Jun. 58,520 | 71,135 | 28,639 7,079 2, 407 9,340 | 27,003 31, 953 
—.—— (9 ( 8 5 22,040 | 18,160 | 15, 925 1 18 000 
Philippines... 160,000 | 7 70,000 1 58,990 | 195,185 | 256,854 | 246,744 | 250,511 
Turkey 184. 512 182, 108 | 146,716 | 103,167 102 875 285,353 | 434,117 | 350,000 
U.8. S. RA 7. ..... 300,000 | 300,000 500,000 | 600,000 | 350,000 | 500,000 
Egypt... 910 150 150 |.......... 266 101 50 8 
Sierra Leone 16, 306 9, 851 578 | 10,301 | 16,760 7,886 | 22 101 1 
Southern esia | 287,453 | 277,081 | 186,318 | 151,433 | 155,149 | 220, 243, 506 1, 525 
Union of South 
Ae 163,232 | 88,909 | 99,090 | 212,253 | 373,094 | 412,783 | 404,351 | 496,324 
EE 1, 780 Géi EG A DEEG B 8 
New Caledonia. 46,952 | 55,229 50, 828 24,946 | 50,530 | 75,021 | 88,792 


Total (estimate). |1, 825, 000 |1, 400, 000 |1, 100, 000 |1, 200, 000 |1, 700, 000 |2, 150, 000 |2, 100, 000 | 2, 300, 000 


e not avallable; estimate by author of chapter included in total. 


! Less than 1 ton. 

Output from U. S. 8. R. in Europe included with U. S. B. R. tn Asia. 
‘January to September, inclusive. 

, Planned production as reported. 


! Fiscal year ended March 20 of year following that stated. 
Pakistan included with India, 1943-46. 


Philippines.—As the third-largest supplier of chromite and particu- 
larly as the principal source of refractory-grade chromite, Philippine 
mines are important to the United States. However, lack of demand 
in 1949 and early 1950 caused & number of mines to shut down tem- 
porarily. From the standpoint of reserves, the Philippines could 
advance in relative importance as a chromite supplier. 

Southern Rhodesia.—It was announced officially that a plant to 
produce ferrochromium will be constructed in the industrial area of 
Gwelo, Southern Rhodesia. Rhodesian Alloys, Ltd., sponsored by 
the British firm of John Brown & Co., Ltd., British South Africa Co., 
and Anglo-American Corp. of South Africa Co., Ltd., is financed to 
£1,000,000 and expects to begin production in 1952. Expansion will 
depend upon operating and marketing experience gained. The 
Selukwe district will supply chrome ore.* 

Turkey.—Economic Cooperation Administration funds are being 
made available to Turkey, considerable emphasis being placed on 


‘South African Mining and Engineering Journal, vol. 61, part I, No. 2088, May 20, 1950, p. 409. 
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expansion of the chromite-mining industry. The Turkish Govern- 
ment-owned Eti Bank, which controls the chromite mines in the Gule- 
man area, 18 kilometers north of Erganimadeni, is engaged in an 
expansion program. The area produces some of the highest-grade 
chrome (52 percent Cr4O) in the world, with ore reserves of over 
1,000,000 tons. Production from this area in 1950 is estimated at 
160,000 tons of metallurgical grade. Bilgin Maadin, Ltd., also is 
expanding and mechanizing operations at its properties in the Islahiye 
district in south central Turkey. Turk Maadin, Ltd., which operates 
the Kavek mine and concentrating plant east of Eskisehir, is under- 
taking to develop a number of promising ore bodies in the Oatmanlar 
district in the Department of Mugla, southwest Turkey. Production 
plans for this development call for an annual output of 20,000 tons of 
metallurgical-grade chrome ore. The Turkish Government plans a 
complete survey of the Taurus Mountain zone, where important chro- 
mite deposits have been reported.“ 

Chromite occurrences in the Tastepe district of Eskisehir, Turkey, 
were described.? Exports of chromite from Turkey in recent years 
are listed in table 9. 


TABLE 9.—Exports of chromite from Turkey, by destination, 1935-39 (average) 
and 1947-49, in metric tons! 


1935-39 
Destination (average) 1947 1948 1949 
A Beier n ^ 8, 395 21, 958 37, 324 
ʒ.ftt... ⁰mo½;vñdßß m : A 
5 JJ 6 — 1, 18 . 
ehe ů-„ ! ð y ⁵pi].!. 9 AAA 
JT ³VWA ͥ ↄ JJ AA 17. 272 32, 632 24, 596 17, 676 
SE A A E hh las suce S He: 
(ui e EECH . A). v. AAA 8 
1 AA e ĩ EA 12, 619 7,925 1, 509 5, 750 
fe A curtir a ne 25, 581 7,245 
SE JFC cd 34 15 44, 650 2. 681 16, 280 
Mr ðNuü 210 as ves eo / AA 
United Kingdom........................ eee 2, 310 4, 449 6, 385 11, 017 
United States eel a ge 22, 803 65, 146 239, 075 252, 610 
%% ee III! ³ðV 
T'Otll- zie nnn ñr⅛²˙ↄꝛ . ñ ð ß EaxRQ EAS S 178, 944 183, 778 306, 107 353, 245 


1 United States consular report 34, Ankara, May 5, 1949. 
2 Included with “Other.” 


Union of South Africa.—Large reserves of medium-grade chromite 
have placed the Union of South Africa in the lead as the largest 
roducer outside of the U. S. S. R. The Union's ores suffer from a 
ow chromium : iron ratio, which lessens its value for metallurgical 
uses. However, ores from the Union supply the bulk of the chromite 
used to manufacture sodium bichromate for chemical industry con- 
sumption. A discussion of the chromite-mining industry in the 
Union of South Africa was published.” 

In the Transvaal, location of two high-grade seams of chrome ore, 
sufficient to keep its mine operating for 2 years, was reported by 
Palmiet Chrome Mines. A production of 2,600 tons of concentrates 
per month was expected.!! 

? Mining World, vol. 12, No. 18, December 1950, pp. 27-28. 
* Mining World, vol. 12, No. 8, July 1950, p. 47. 
* Mining Engineering, Trans. Am. Inst. of Min. & Met. Eng., vol. 187, No. 1, January 1950, pp. 108-110, 


10 South African Mining and Engineering Journal, vol. 61, part 1, No. 2979, Mar. 18, 1950, pp. 63-64. 
u Mining World, vol. 12, No. 3, March 1950, p. 52. 


Clays 
By Brooke L. Gunsallus and V. E. Ritenour' 


* 
GENERAL SUMMARY 


AL clay production in 1950 increased 12 percent over 1949. 
Records were made in all of the six chief classifications discussed 
herein—china clay or kaolin, ball clay, fire clay, bentonite, fuller’s 
earth, and miscellaneous clays. | 

Sales of kaolin and ball clay increased from 1949 to 1950 by 24 per- 
cent and 30 percent, respectively. The paper, rubber, pottery, and 
refractory industries, peace consumers of kaolin, all showed 
substantial increases. Production of kaolin has shown an uptrend 
since 1945. Sales of ball clay in 1950 broke all previous records, with 
pottery manufacturers by far the principal consumers. Whiteware, 
enameling, and high-grade tile showed increases in clay consumption 
over 1949. 


TABLE 1.—Salient statistics of the clay industry in the United States, 1949-50 


1949 1950 


Short tons Value Short tons Value 


Domestic clay sold or used by producers: 


Kaolin or china clay ——̃ 1, 415, 537 |$19, 007, 547 | 1,750,858 | $23, 943, 782 
A A A tase meu E E EE 248,883 | 3,064, 439 324, 414 3, 980. 167 
Fire clay, including stoneware clay................. 8,571,844 | 25, 358, 503 | 9,535,867 | 29,019. 372 
Bentonite: EE 867, 243 | 6, 938, 752 973, 833 8, 560, 669 
Füller earth... eist Ae cosets ec de EE eet 320,906 | 5, 199, 642 396, 025 6, 504, 733 
Miscellaneous clay 23, 725, 665 | 19, 622, 568 | 26,400,449 | 23, 241, 210 
Total sold or used by producers.................. 35, 149, 978 | 79, 191, 451 | 39,381, 446 | 95, 249, 933 
TLLA EE Ee nd 
Imports: 
Kaolin or china clay...............................- 77,226 | 1,156,803 122, 974 1, 619, 384 
Common blue and Gross Almerode. ............... 2A, 123 299, 450 34, 974 345, 274 
Fuller's Cart. ß tao 389 7,859 237 3, 085 
Other AA EE 3, 367 17, 287 3, 076 32, 534 
Total NR e DEE 105,105 | 1, 481,399 161, 261 2, 000, 877 
=== UE gn—̃ ͤ —.2 —ñꝝ:— 
ports: : 

Kaolin or china cla 21, 839 362, 615 28, 261 509, 376 
FEE; 80. 736 766, 195 74, 693 704, 016 
Other clay (including fuller's earth) ................ 142,308 | 3,666,775 135, 166 3, 784, 343 
tles ꝛð—ͤ 244,883 | 4,795, 585 238, 120 4, 997, 735 


Except for a small decrease in 1949, output of bentonite has in- 
creased each successive year for the past 12 years. From 1949 to 1950 
tonnage increased 12 percent and value 23 percent. The foundry an 
petroleum industries consumed most of the total tonnage, with 
use for dit a ung mud, filtering and decolorizing oils, and foundry- 
sand bond all increasing. | 


ee 


! Figures ont mports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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Total . of fuller's earth increased 23 percent in 1950 over 
1949 and 18 percent over the previous record year 1930. Mineral-oil 
refining, absorbent uses, insecticides, and rotary-drilling mud were all 
represented in the upward trend. 

The production of fire clay in 1950 was 11 percent greater than in 
1949 due to the expansion oi steel-mill and foundry facilities and the 
pent-up civilian and industrial demand for heavy clay products. 

Price quotations of clay and clay products in 1950, as shown in 
trade paper, remained steady in most cases, but some followed a 
general uptrend. 

Imports of kaolin in 1950 were the heaviest since 1937, increasin 
59 percent over 1949, but comprised only 7 percent of the to 
domestic consumption. Imports of common blue and ball clays and 
Gross Almerode clays increased 45 percent in volume and 15 percent 
in value. By far the greater part of the imports of kaolin and ball 
clay, and blue clay (including Gross Almerode), originated in the 
United Kingdom, although small amounts of kaolin and common blue 
and ball clays were imported from Canada and a very small amount 
of the latter from Germany. 

Exports of kaolin or china clay in 1950 5 short tons) rose 29 
p over 1949; 90 percent was shipped to Canada. Exports of 

re clay in 1950 were 7 percent in tonnage and 8 percent in value less 
than in 1949, totaling 74,693 short tons valued at $704,016. Of the 
total, 85 percent was EEN to Canada, the remainder being dis- 
tributed through the world. 


CONSUMPTION AND USES 


The clay-consumption data in table 2 for kaolin, ball clay, bentonite, 
and fuller’s earth are comparable with statistics published in Minerals 
Yearbook for all previous years. However, the fire-clay and miscel- 
laneous clay data include captive tonnage and therefore are not com- 
parable with the years preceding 1944. A discussion of this difference 
appeared in Minerals Yearbook, 1944 (pp. 1326-1338). 

eavy clay products in 1950 consumed 14 percent more clay than 
in 1949 and comprised 58 percent of the total clay produced. Clays 
used in portland and other hydraulic cements amounted to 18 percent 
of the output of all clays; refractories 14 percent; paper filler and 
coating clays 2 percent; and rotary drilling mud, filtering and decolor- 
izing oils, and pottery, 1 percent each. The remainder was consumed 
for a large number of miscellaneous purposes. 

Although most uses of clay increased in tonnage in 1950 compared 
with the previous year, the following uses decreased: Enameling 
(4 percent), architectural terra cotta (10 percent), asbestos products 
(28 percent), fertilizers (54 percent), and artificial abrasives (98 per- 
cent). Many uses showed substantial gains in 1950 over figures 
reported in 1949. The proportional increases for some of the more 
important classifications were as follows: Paper filler and coating 
18 percent, heavy clay products 14 percent, pottery 23 percent, 
high-grade tile 35 percent, refractories 9 percent, rubber 21 percent, 
cement 6 percent, rotary-drilling mud 6 percent, and insecticides and 
fungicides 106 percent. 


— - 
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TABLE 2.—Clay sold or used by producers in the United States in 1950, by kinds 
and uses, in short tons 


Fire cla e 
Ball Y | Ben- |Fuller's| one ir 
Use Kaolín and stone- clay, in- Total 
clay are clay| tonite | earth | dudiae 
slip clay 
Ee te 137,215 |248, 899 386, 114 
vare, @tG...............-.- 215 248, 890 |... soo so [- 292» A | onera me mess 
Stoneware, including chemical 
o eser rere e 1, 000 500 | 32, 9199 451 34, 870 
Art pottery and flower pots 4, 130 225 33,4155. 24, 739 68, 509 
Slip lor glazing.................- 900 AA ᷣ K E 1, 489 2, 489 
atada 143, 245 255, 724 66, 34. 26,679 | 491,982 
Tie, high-grade... 0-2- ----- 28,573 | 38,228 147, 56 13,287 | 227,624 
Kin fumlture: - 
Saggera, pins, stilts...........-.- , CA, A , 306 
Mn e ee alto 3»; 8 2,018 
Tul. guru isa 7,777 | 1,720 | 109, 8277 20, 324 
Architectural terra Cotta... .....-.- JI LOS] 13,74 99992 15, 027 
Paper: v 
Al EE EES / A VEER 440, 313 
EST ARE EAN ETT A EE UNIR, ARETES 0 MON , 195 
vr, n RAPERE %%%%0öõ AA Son E 8 903, 508 
Rubder——õõ4ĩ 263,306 |........ 9. 50o U —U— 863 | 273, 669 
CCC 34,086 |........| 10, 84(wᷣ Un 45,830 
Paints: —LL|L——————|I———|————— SSS 
Filler or extender........-...--- 14 000 Y E, DE, eee 1, 380 16, 342 
GE 1,321 EE C/ ME d 1, 607 
ug, AA 16, 283 |........ 2888. 1, 380 17, 949 
Portland and other hydraulic ce- 
ments 65, 400 4, 898 66 7,009, 687 | 7,080. 021 
SoS — 
Firebrick and bock. — 94, 548 | 14,470 |3, 888, 414. 200 | 3,997, 699 
Mitte, high-alumina brick .....|..........]........ 68, 603 A ME MS 68, 
Fireclay mortar, including clay 
processed for laying firebrick..| 61,787 | 1,240 | 260,330 |_____...|........|.........-- 313, 357 
Clay crucibles..............-.-.. 57 CCC ee 1, 062 
Glass relractorie— 1,320 $ 082]. ᷣ EE 
Foundries and swaka... CART e) aoas aiia a] E 
Works 8, 784 , 285 251, 716 4 1 | 1,093, 
Other refractories...............|..........|..--...- 84, 4255 527 84, 952 
CC 157,016 | 16, 500 |5, 148, 904 251, 716 4 22,788 | 5,597,018 
WE, fom Oem || | E 
pa 
tile, sewer pipe, and kindred 
Meint eee 82 4,020,857 |. 1. 18, 629, 219 |22, 649, 658 
Ro . Oe? a j j U e Ka 
Fi tary-drilling mud. l)). 954 |357,315 | 37,631 | 125,214 | 521,114 
ltering and decolorizing oils 
Y and activated earths) ....|..........|........].--.------ 297, 145 1177, 904 475, 049 
er filtering and clarifying....| 29, 54888——— 2,457 | 4,663 |..........- 36, 668 
pra abrasives 1333 773 Meise h (en 177 
re bent uses (oily floors, eto. 83, 684 |........... 83, 684 
Che "Tee Pr pp P 2, 447 —— e e ep ee le sm e o e ᷓ U——— le e e e — 1 —————— 14 — rr 2, 447 
etc 434 |. 89,892 | 1,799 |........|-.-..-..--- 114, 125 
GE 3190. [ 090 ee Tree, Ee EES 3, 710 
F 22 ————j——ů 4, 742 O las P 1, 500 
ler (other than paper or 
VW FFF 477 | 9,282 |..........]........ 16, 487 3, 104 29, 350 
Pin icides and f ungicides 41,348 3, 848 | 69, 928 780 | 115,902 
ter and plaster products 7290]. — LL. eeiam lic , 960 
Concrete 
Other 4 ote —— j —— ee e ee ele 4k 44 «4 L — —ñ44ʒ4—hꝗ—4Tſ̃ • EEK 4 —— mm a e 1. 
ess 19, 443 2 2,744 | 57,853 | 5,724 565, 948 651, 714 
Total a HET ee ee a AR EA ATA 
JJ 130, : : 606, 546 | 2,049, 836 
Grand total ; > 
o, EE 1, 750, 858 |324, 414 9, 535, 867 973, 833 396, 025 28, 400, 449 39, 381, 446 
F 415, 537 248, 883 8, 571, 844 867, 243 320, 906 2, 725, 565 35, 149, 978 


‘Comprises the following: Mineral oils, 156,643 tons; vegetable oils, 21,261 tons. 
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CHINA CLAY OR KAOLIN 


The 1950 domestic production of china clay or kaolin was the largest 
in the history of the industry and represented a 12-percent increase 
over the former record year 1948. With respect to 1949, there was a 
tonnage increase of 24 percent and a value increase of 26 percent. 
Thus there was a renewal of the upward trend in kaolin production 
that started in 1945. 

As has been the pattern for the past several years, the paper, rub- 
ber, pottery and refractory industries were the principal consumers. 
Paper consumed 903,508 short tons, or 52 percent of the total kaolin, 
including 440,313 short tons for filler and 463,195 for coating. The 
rubber industry consumed 263,306 tons or 15 percent, refractories 
157,016 tons or 9 percent, and pottery 143,245 tons or 8 percent. The 
remainder (16 percent) was consumed for a wide variety of purposes, 
including cement, high-grade tile, fertilizers, chemicals, insecticides, 
paint filler or extender, calcimine, and linoleum. Except for a few 
small consumers, substantial relative increases in consumption over 
1949 were reported by all users, for example: Pottery 17 percent, 
paper filler 14 percent, paper coating 23 percent, rubber 33 percent, 
refractories 30 percent, paint filler 22 percent. The outstanding 
increase, 176 percent, was in insecticides. 


TABLE 3.—Kaolin sold or used by producers in the United States, 1949-50, by 


States 
Sold by producer Used by producer Total 
State EE —_— T 
Short tons Value Short tons Value Short tons Value 
1949 

Alabama, Florida, and North 
arolina...................- 52, 703 $042, 042 
California 6, 068 397, 800 
i cd oou lc E E 1, 003, 391 13, 806, 336 
Pennsylvania................. 52, 478 201. 576 
South Carolina. 274, 458 3, 488, 054 
States 44. 4, 150, 180 A 16, 439 171,739 
NC 1 oca ee 1,315, 741 | 18, 556, 158 1, 415, 537 19, 007, 547 
l 1950 J i e DEE CON 

Alabama, Florida, and North 
Carolina 59,049 | 1,163,079 59, 049 1, 163, 079 
California. elc onze (0 1 () 22, 657 309, 995 
Georgia 1, 146, 10016, 961, 781 1,220,655 | 17,340, 528 
Pennsylvania 1 (1) l 1) 62, 626 250, 383 
South Carolina............... 1 (1) 348, M8 4, 505, 022 
Other States 24242422. 430,593 | 5,311,841 36, 923 374, 775 
Total J. 1, 635, 742 23, 436, 701 115, 116 1,750,858 | 23, 943, 782 


Included with “Other States.“ 
2 Includes States indicated by footnote 1 and Illinois, Nevada (1950 only), Utah, and Virginia. 


Eleven States shipped kaolin in 1950 compared with 10 in 1949, 
Nevada being added in 1950. As has been the case for a number of 
years, Georgia ranked first with 70 percent of the total, South Carolina 
was second with 20 percent, and Pennsylvania was third with 4 per- 
cent. All States or groups of States for which statistics are published 
in table 3 show substantial gains in output in 1950 compared to 1949" 
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TABLE 4.—Georgia kaolin sold or used by producers, 1946-50, by uses 


China clay, paper clay, etc. Refractory uses Total kaolin 
Value Value Value 
Year 
Short 
tons Aver- Aver- 
Total age per Total age per 
ton 
1946 ........ 798, 739 | $9,075,123 | $11. 36 $9, 671,049 | $10. 54 
1947. 902, 554 | 12, 034, 383 13. 33 12, 756, 041 12. 36 
1943........- 1, 006, 325 | 13, 866, 799 13. 78 14, 642, 698 . 90 
1919........- 902, 433 | 13, 229, 888 14. 66 13, 806, 336 13. 76 
1959......... 1, 087,174 | 16, 533, 582 15.21 17, 340, 628 14. 21 


Quotations on Georgia kaolin, as reported in E&MJ Metal and 
Mineral Markets, for filler and ceramic grades were given in December 
1950 as $8.50 to $9.50 per ton depending upon grade, for crushed 
material and $13 to $17 for pulverized, in paper bags. North Carolina 
china clays, ceramic grades in bulk, carlots, were quoted at $20.25 to 

22.25 per ton. Florida kaolins were quoted by the same source at 
$18.75 per ton for purified and crushed; $24.75 for washed and air- 
floated clays; and $38.50 for air-floated enamel grade. Crude Pennsyl- 
vania kaolin was quoted at $5 to $7.50 per ton and "purified" kaolin at 
$21 to $24. "These prices were substantially the same as those quoted 
in 1949. 

Prices of imported china clay in December 1950 were quoted by the 
Oil, Paint and Drug Reporter as follows: White lump, carlots, ex 
dock (Philadelphia and Portland, Maine), $19 to $40 per long ton; 
powdered, ex dock, in bags, $35 to $45 per net ton; and powdered, 
l. c. I., ex warehouse, $45 to $60. There has been no change in price 
since October 1949. The average value of domestic kaolin sold or 
used as reported to the Bureau of Mines in 1950 rose to $13.68 com- 
pared with $13.43 for 1949 and $12.59 for 1948. 

Imports of kaolin for 1950 increased 59 percent over 1949, although 
the imports represented only 7 percent of total domestic consumption 
in 1950 compared with 5 percent in 1949. Imports for 1950 were the 
largest since 1937, when they represented 17 percent of the total 
tonnage of kaolin consumed by industry in the United States. Of 
1950 imports, totaling 122,974 short tons, 450 came from Canada and 
the remainder from the United Kingdom. 

Exports of kaolin or china clay in 1950 rose 29 percent over 1949 to 
28,261 short tons, of which 90 percent was shipped to Canada. Small 
tonnages also were sent to Mexico, Central and South America, 
Europe, Africa (Union of South Africa), Asia (Japan and Indonesia), 
and Australia. 
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A survey was made of the sedimentary kaolins of Georgia.? The 
versatility of kaolin has resulted in demands for widely varying 
refined-clay specifications, thus transforming what was once a rather 
simple mining operation into a highly scientific process requiring close 
laboratory control? The use of kaolin as a catalyst is becoming 
more extensive.“ 
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FIGURE 1.— Kaolin sold or used by domestic producers for specified uses, 1935-50. 


BALL CLAY 


Sales of ball clay in 1950 broke all previous records both in tonnage 
and value. The increase over 1949 was 30 percent both in tonnage 
and value; there was a 9-percent increase in volume over 1948, the 
previous high. Tennessee, with 57 percent of total sales, was first in 


3 Georgia Mineral Society, vol. 3, No. 4, e 1950. p. 112. 

! Chemical and Engineering News, Kaolin Clay Production Methods Adopted to Specify End Use: Vol. 
28, No. 19 a 8, 1950, pp. 1580-1581. 

í Shabaker, Hubert A. Gilet to Houdry Process Corp.), U. 8. Patent 2,489,332, Nov. 29, 1949 (Apr. 30 
1946), Am. Ceram. Soc. Jour., vol. 33, No, 6, June 1, 1950, p. 133, and U. S. Patent 2,494,586, Jan. 17, 1950 
(Apr. 30, 1946), Am. Ceram. Soc. Jour., vol. 33, No. 7, July 1950, p. 153, 


O 


Digitized by G O ogle 
O 


CLAYS 251 


output for the eighth consecutive year, and Kentucky was second 
with 33 percent. The remainder was produced in Maryland, Missis- 
sippi, and New Jersey. Kentucky’s and Tennessee's output increased 
18 and 39 percent, respectively, compared with 1949; the other 
producing States also reported increases. 


TABLE 5.—Ball clay sold by producers in the United States, 1948-50, by States 


1948 1949 1950 
State — c eie + 
Short tons Value Short tons Value Short tons Value 
Kentucky. ._._.....--.....--- 103, 426 | $1, 155, 530 89, 281 | $1, 076, 531 105,690 | $1,325, 161 
Maryland, Mississippi, and | 
New Jersey qqq 21,756 284, 588 21, 265 327, 427 34, 290 424, 480 
Tennessee... 173,797 | 1,902, 529 132,337 | 1,660, 481 184, 434 2, 230, 526 


qe e ae Eeer 208,979 | 3,342, 647 248, 883 3, 064, 430 | 324, 414 | 3, 980, 167 


Almost 79 percent of all ball clay sold in 1950 was consumed by 
the potterv industry. Ball clay used in making whiteware in 1950 
increased 28 percent over 1949; and the amount sold for use in high- 
grade tile, architectural terra cotta, and enameling increased (40 
percent for high-grade tile) over 1949. High-grade tile comprised 12 
percent of the national output in 1950, whereas 5 percent went to 
refractories and the remaining 4 percent was used for enamel, paper 
filler, and miscellaneous uses. 

Price quotations appearing in E&MJ Metal and Mineral Markets 
in 1950 did not change from those given for 1949 and were as follows: 
Tennessee—crude ball clay, $10 per short ton, and air-floated and 
pulverized, $19.50 per ton; Maryland—shredded, in bulk, $7 to $9, 
and air-floated, in bags, $14 to $17.50 per ton. No quotations on 
Kentucky ball clay in 1950 were given in E&MJ Metal Mineral 
Markets. In 1950 the average value per ton for ball clay as reported 
by producers to the Bureau of Mines was $12.27 compared with 
$12.31 for 1949 and $11.13 in 1948, 

Imports of common blue and ball clay and Gross Almerode clays in 
1950 increased 45 percent in volume and 15 percent in value compared 
with 1949. Unmanufactured blue and ball clays represented the 
major share of imports; United Kingdom supplied 82 percent of this 
classification and virtually all the imports ot manufactured blue and 
ball clay. Small tonnages of imports of blue and ball clays came from 
Canada and Germany. Imports of Gross Almerode clays (from Ger- 
many) in 1950 totaled only 34 short tons. Exports, if any, are not 
separately shown in official foreign trade returns. 

A beneficiation technique Por lignite-bearing ball clays was 
described.’ 


FIRE CLAY 


Fire clay sold or used in 1950 was the second largest in the history 
of the industry. It exceeded the previous peak year (1948) by 3 per- 
cent and the total tonnage for 1949 by 11 percent. Expansion of the 


! Phelps, G. W., Beneficiation of Lignite-Bearing Ball Olays: Am. Ceram. Soc. Bull., vol. 29, No. 8, 
August 1950, pp. 293-295. 
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national economy in general and increased activity in the refractory 
and construction industries in particular were for the most part the 
governing factors effecting increased fire clay output in 1950. 

The principal consumers of fire clay in 1950 were refractories 
5,148,904 tons (7-percent increase over 1949) and heavy clay products 
4,020,357 tons (17-percent increase over 1949). Refractories and 
heavy clay products combined represented 96 percent of the total 
tonnage output in 1950—the same proportion as in 1949. About 
2 percent was consumed in the manufacture of high-grade tile, 1 per- 
cent in chemicals, and the remainder in a wide variety of uses. The 
chief use of fire clay is in making fire brick and block; this took 3,888,481 
tons in 1950, a 3.6-percent increase over 1949. Several less-important 
uses, including stoneware, rubber, clay crucibles, and glass refrac- 
tories, each consumed a little less fire clay in 1950 than in 1949. 


TABLE 6.—Fire clay, including stoneware clay, sold or used by producers in the 
United States, 1949-50, by states ! 


Sold by producer Used by producer Total 
State 
Value 
1949 
Alabama. $194, 737 
Arkansas................-.... (1) 
ee 386, 067 
Colorado.....................- 253, 572 
Is, 8 638, 610 
Indlang ....0.--000-----0..- 371,011 
Kentucky.................... 357, 627 
Maryland.................... 56, 884 
Missouri 3.................... B58, 775 
New Jersey..................- 556, 735 
G 1. 691. 381 
Pennsgleania 874, 
CATS. IÓ (2) 
P A 12, 289 
A 8 , 900 
Washington 15, 300 
West Virginia... 0-00-00 (2) 
Other States . 287, 002 
Neill! 6, 578. 740 
1950 
Alabama... . 211, 180 
Arkans ass (2) 
California. 527. 476 
Colorado...................... 314, 407 
NH e sss 980, 250 
E uos ĩðͤ 526, 716 
Kentucke. 399, 126 
Maryland.................... 60, 317 
Missouri 3.................... 1,071, 208 
New Jersey..............-.-.. 595, 4&3 
JJ ¹w¹ ee EE SEENEN 2,177, 968 
Pennsylvania 1, 010, 591 
Tennessee (1) 
ROXAS oc cuu bad 27,148 
e weet 42, 246 
Washington 19, 108 
West Vlrelnia (2) (3) 
Other States .... 358, 893 ; 1, 677, 210 


EE | PP CIR ä öl)jUüñæ.—— — e ret 


8, 322, 267 | 6, 762,946 | 20,697,105 | 9, 535, 867 | 29,019, 372 


1 Includes stoneware clay as follows: 1949—103,417 tons, $224,113; 1950—105,147 tons, $235,063. 

3 Included with “Other States." 

3 Includes diaspore and burley 1 feo follows: 1949—d{aspore, 35,359 tons, $398,885; burley, 32,432 tona, 
$204,850; 1950—diaspore, 40,750 tons, $488,464; burley, 53,571 tons, $334,299. 

* Includes States indicated by footnote 2 above and Delaware, Idaho, Iowa, Kansas, Massachusetts, 
Michigan, Minnesota, Mississippi, Montana, Nebraska, Nevada, New Mexico, North Dakota, Oregon, 
South Carolina, and Virginia (1949 only). 
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In 1950 Ohio ranked first in output of fire clay, followed by Pennsyl- 
vania, Missouri, Indiana, Illinois, Kentucky, and California. These 
seven States supplied 78 percent of the total. The remainder was 
produced in 25 States in 1950 (26 in 1949; Virginia did not report in 
1950). Of the 17 principal producing States shown in table 6, 
Arkansas and Washington reported decreases, and the 15 others 
reported increases. Price quotations on fire clay do not appear in 
trade journals. However, the average realization per ton reported 
to the Bureau of Mines by producers indicated that the average value 
of fire clay sold in 1950 was $3 compared with $2.91 in 1949. The 
average value of all fire clay, including both sales and captive tonnage, 
was $3.04 in 1950 compared with $2.96 in 1949. Quotations on brick 
manufactured from fire clay were reported in December 1950 in 
E&MJ Metal and Mineral Markets (1949 price in parentheses) are 
as follows: Missouri, Kentucky, and Pennsylvania, first quality 
$116.60 per thousand ($100), and second quality, $99.60 per thousand 
($80); Ohio firebrick, intermediate grade, $83 per thousand ($74), and 
second grade, $79.20 per thousand ($66). ` 

Imports of fire clay are not shown separately in foreign trade 
statistics. orts of fire clay in 1950 were 7 percent in tonnage and 
8 percent in value less than in 1949 and totaled 74,693 short tons valued 
at $704,016. Canada took 85 percent of the total exports, Mexico 
9 percent, and Chile 2 percent. The remainder (4 percent) comprised 
small tonnages to 39 destinations in Central and South America, 
Europe, Asia, and Africa. 

The Harbison-Walker Refractories Co. has selected Windham, 
Ohio, as the location for a new firebrick plant to produce at the rate 
of about 20 million brick annually.* 


BENTONITE 


The bentonite producers enjoyed their best year in the history of the 
industry, with a 6-percent tonnage increase over the previous high year 
of 1948. Output in 1950 increased 12 percent in tonnage and 23 per- 
cent in value over 1949. The general upswing in national production 
particularly the increased activity in oil-well drilling and the over-all 
expansion in the foundry industry, were directly responsible for this 
large bentonite tonnage. Sales to foundries in 1950 increased 41 
percent and to the rotary-drilling industry 14 percent over 1949. 

The foundry and petroleum industries consumed 93 percent of the 
total tonnage; rotary-drilling mud represented 37 percent (357,315 
tons), filtering and decolorizing oils 30 percent (297,145 tons), and 
foundry-sand bond 26 percent (251,716 tons). A wide variety of 
uses consumed the remaining tonnage (67,675 tons). Bentonite used 
for filtering and decolorizing oils decreased 2 percent over 1949 and 
insecticides increased 5 percent. Nine States reported bentonite 
production in 1950, the same as in 1949. Increases in tonnage were 
noted for California, Mississippi, South Dakota and Wyoming and 
decreases for Texas, Arizona, Utah, and Idaho. Colorado reported a 
small tonnage in 1950 but did not report production in 1949. 


* Pit and Quarry, vol. 43, No. 3, September 1950, p. 62. 
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Fioure 2.—Bentonite sold or used by domestic producers for specified uses, 1935-50. 


TABLE 7.—Bentonite sold or used by producers in the United States, 1948-50 
by States 


1948 1949 


State 
Short tons Value Short tons Value Value 

California 18, 676 $101, 450 (1) (1) (1) 
South Dakota............-.-.. 156, 701 1, 702, 430 137,376 | $1, 515, 927 $2, 194, 804 
po A ss ee ores 29, 926 282, 27, 598 302, 384 321, 345 
oming..................... 383, 815 | 3,682, 734 350, 644 3, 556, 480 4,091,571 
Other States 22222 .. 332, 442 351, 625 1, 563, 961 1,952, 859 
%% abad ,136, 867, 243 , 038, i 8, 560, 660 


Included with Other States.” 
3 Arizona, California (1949-50 only), Colorado (1948-50 only), Idaho (1949-50 only), Mississippi, Montana 
(1948-49 only), Nevada (1948 only), and Utah. 


The Wyoming-South Dakota district produced 60 percent of the 
total bentonite in 1950 (Wyoming 40 percent and South Dakota 20 
percent) compared with 56 percent in 1949. ‘Texas furnished 3 percent 
of the total sales —the same as in 1949 and 1948—and the remainder 
came from California, Mississippi, Arizona, Colorado, Utah and Idaho. 
Trends in sales for principal uses are shown in figure 2. 
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In December 1950 Wyoming bentonite was quoted in E&MJ Metal 
and Mineral Markets as follows: Dried, crushed, in bulk, $9 per ton 
($8 in July 1950); and 200-mesh, pulverized, in 100-pound bags 
$12.50 ($11 in July 1950). Oil-well grade was quoted at $14 per ton. 
The average value per ton as reported by the producers to the Bureau 
of Mines in 1950 increased to $8.79 per ton compared with $8 per ton 
in 1949 and $7.74 in 1948. 

Less than 100 tons of bentonite was imported in 1950, entirely from 
Canada. Exports of bentonite are not shown separately in foreign 
trade statistics but are included under the blanket classification of 
“Other clays or earths, not specifically provided for." It is under- 
stood, however, that some domestic producers export part of their 
production to destinations throughout the world. 


FULLER’S EARTH 


The production of fuller’s earth in 1950 reached the highest peak in 
the history of the industry, increasing 23 percent over 1949 and 18 
percent over the previous record year (1930). 

The use pattern in 1930 was much different from that in 1950. 
Mineral-oil refining consumed most of the tonnage in 1930. In 1950 
It was still the largest single consumer; but new uses, such as absorb- 
ents, insecticides, and rotary-drilling mud, now form 60 percent of 
the 1950 total. 

Fuller’s earth consumed in mineral-oil refining in 1950 totaled 
156,643 tons or 40 percent of the total output compared with 47 
percent in 1949. 

From 1946 to the present the increase in total production of fuller’s 
earth has not been reflected in the quantity consumed in refining - 
mineral oil, which has shown a downward trend. It is the consensus 
that this trend is due in part to improved methods of oil refining and 
the marketing of a higher quality of fuller’s earth. 

Absorbent uses took 83,684 tons (21 percent of the total compared 
with 22 percent in 1949); insecticides, 69,929 tons (18 percent com- 
pared with 12 percent for 1949); rotary-drilling mud, 37,631 tons (10 
percent compared with 9 percent in 1949); and vegetable-oil and 
animal fats, 21,261 tons (5 percent compared with 6 percent in 1949). 
The remainder was used in other filtering and clarifying, binders, and 
other unspecified uses. 

Illinois was the only State reporting production in 1949 that did 
not produce in 1950, while all other pm increased over 1949 in 
1950. Florida and Georgia combined accounted for 62 percent and 
Texas 28 percent of the total tonnage. 

As reported by E&MJ Metal and Mineral Markets for December 
1950, quotations on Georgia and Florida fuller's earth in 1950 re- 
mained unchanged from those of 1949. Prices were as follows: 30- 
to 60-mesh, $14.50 per short ton; 14- to 30-mesh, $14.00; 200-mesh 
up, $10.00; and 100-mesh up, $7.00. The average value of fuller's 
earth sold or used, as reported to the Bureau of Mines by producers, 
was $16.43 in 1950 compared with $16.20 in 1949 and $15.42 in 1948. 
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TABLE 8.—Fuller's earth sold or used by producers in the United States, 1948-650. 


by States 
1948 1949 
State — — —— 
Short tons Short tons Value 
Florida and Georgia 188, 014 $3, 194, 551 
Illinois........................ 37, 942 9, 104 118, 647 
Toras ER ; ,745 | 1,242, 558 
Other States 111. 643, 886 


TOtel AA 5, 199, 642 


! Includes California, Mississippi, Nevada, Tennessee, and Utah. 


Imports of fuller's earth in 1950 totaled only 237 short tons, all 
from the United Kingdom. Exports are not given separately in 
official foreign statistics. Reports from the producers to the Bureau 
of Mines, however, indicated exports of approximately 16,400 short 
tons in 1950 compared with 12,100 tons in 1949. Destinations re- 

orted include Canada, Central and South America, Netherlands, 
est Indies, several European nations, Bahrein Island, Saudi Arabia, 
and the Philippines. 

A method for determining the heat of wetting of absorbents is 
described, and heat-of-wetting data of a series of organic liquids and 
iere are given for 1 bauxite and Attapulgus clay (fuller's 
earth). 


| Other uses 
2 Rotory drilling 
E E Absorbent uses 


Ps Vegetable oils 
ond animal tats 
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FINURE 3.— Fuller's earth sold or used by producers for specified uses, 1990 and 1940-50. 


MISCELLANEOUS CLAYS 


This section includes statistics for the large-tonnage clays and 
shales, other than those discussed in the preceding pages, that are 
used in the manufacture of heavy clay products and portland cement. 
With these clays are grouped small tonnages of slip clay, oil-well 


' Miller, John G., Heinemann, Heinz, and McCarter, W. 8. W., Heat of Wetting of Activated Bauxite 
and Attapulgus Clay: Ind. Eng. Chem., vol. 42, No. 1, January 1950, pp. 151-183. 
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er? mud, pottery clay, and other clays that cannot be clearly 
identified with one of the types discussed separately in this chapter. 

Owing to the continued demand for clay products in the construc- 
tion field, production of miscellaneous clays, increased 11 percent in 
tonnage over 1949. In 1950, 71 percent of the total miscellaneous 
clays were used in manufacturing heavy clay products and 27 percent 
in cement. Tonnage consumed in heavy clay products was 13 per- 
cent more than in 1949, and quantities used in cement manufacture 
rose 6 percent. Captive tonnage or clay produced by the mine op- 
erators for their own use in manufacturing brick, tile, cement, and 
other end products and marketed for the first time as such, amounted 
to 96 percent of all miscellaneous clays &nd shales (figures for which 
are given in this section). Cement represented 27 percent of the 
tonnage and heavy clay products 71 percent. The average value of 
the miscellaneous clays sold as crude or prepared clay in 1950 was 
$1.49. Some special types of clay included under the miscellaneous“ 
clay classification, however, sold for much higher amounts. The 
value of the captive tonnage was computed from individual estimates 
that generally are $1 or less per ton. 


TABLE 9.—Miscellaneous clays, including shale and slip clay, sold or used by 
producers in the United States, 1949-50, by States 


Sold by producers ! Used by producers 1 Total 


Short tons Value Short tons Value 


——— —UU——— | dnd a rE oso) 


3) 3) 1, 048, 599 $760, 845 
j A ARPA 8 175, 758 $182, 687 175, 758 182, 68 
1, 627,940 | 1,213,000 | 1,844, 742 1, 877, 659 
EE (; 8 : , 950 , 347 
289, 090 216, 829 , 090 216, 829 
8 3) ( ) 929, 138 753, 761 
3) (3 1, 826, 851 1, 669, 650 
112, 803, 674 660, 612 6, 062 065 
5, 813, 293 662, 357 818, 392 743, 034 
G 3) (3) 600, 216 455, 181 
% E, ĩ 161, 463 125, 551 161, 463 125, 551 
Q9 ® (3) 249, 912 193, 501 
27, 918 24, 568 27, 918 24, 
Q) 0 „009 367, 211 
) 3) 150, 530 117, 570 
3) (3) 1, 358, 622 1, 007, 740 
3) 00 113, 960 97, 
8 3) 3 281, 763 252, 382 
3 3 618, 914 473, 643 
OR ee me A EE EEN 40, 114 40, 514 40, 114 40, 514 
EE 8 132, 439 112, 699 132, 439 112, 699 
CAC A T8 26, 392 19, 795 26, 392 19, 795 
EE, 88 : 270, 813 295, 800 270, 813 
3 ) ) 93, 412 58, 957 
3) a 1, 285, 027 974, 208 
3) 1, 161, 649 964, 749 
94, 182 73,865 | 1,909,643 | 1,452,214 | 2,003, 825 1, 526, 079 
(3) (3?) (3) (3) 480, 199 374, 179 
159, 068 122, 877 159, 068 122, 877 
106, 646 | 1,529,375 | 1,202,261 | 1,594,720 , 308, 
3) (3) 423, 902 318, 601 
3 9 3) 716, 230 507, 121 
202, 628 | 1,321,873 905,435 | 1,358, 460 1, 198, 063 
EE, 8 204, 896 428, 071 204, 896 28, 071 
(3) 3 (3) 193, 021 134, 442 
E AP 315, 151 230, 594 315, 151 
(3) (3) (3) 159, 360 116, 215 
J ( ME 19, 1 10, 564 19, 138 10, 
493, 284 | 12, 549, 189 | 9,706, 065 867, 467 602, 143 


_ LS |S | ES | ES P ——————————————— 


1, 029, 004 1, 706, 112 | 22, 696, 561 ! 17, 916, 456 | 23, 725, 565 19, 622, 568 
_ q __u__ EE E E EE EE 
For footnotes, see end of table, 
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TABLE 9.—Miscellaneous clays, including shale and slip clay, sold or used by 
producers in the United States, 1949-50, by States—Continued 


Sold by producers ! Used by producers 1 Total 
State eee o — 
Short tons Value Short tons Value Short tons Value 
1950 
Alabaias O) (3) (3) (3) 1, 170, 153 $900, 329 
A E A 219, 117 $217, 127 219, 117 217, 127 
California.........-.------- 124, 389 $468,616 | 1,722,993 | 1,454,109 | 1,847, 382 1, 922, 7 
Colorado. ................. (3) (3) (3) (3) 281, 238 231, 740 
Connecticut. 32 2s sopece 8 292, 367 236, 317 292, 367 236, 317 
Gees... EE AAA 1, 024, 095 804, 190 1,024, 095 804, 190 
Inos... (3) (3) (3) 2, 086, 008 1, 906, 336 
Indiana. ...................- 93,775 89, 981 815, 297 714,320 909, 072 801, 301 
LO WA ota tas eee 4, 890 79, 330 834, 514 749, 512 839, 404 825, 842 
RKI O D 706, 615 563, 670 706, 615 563, 670 
Kentucky AA 4: 189, 624 180, 710 189, 624 180, 710 
Louisiana. (3) (3) (3) (3) 327, 067 273, 116 
Maite c cilc ce tec cell ² k 31, 917 28, 561 31, 917 26, 561 
Maryland- e (3) (3) a 3) $ 435, 493 
Massachusetts: A A em 145, 420 115,318 148, 420 115,318 
Michigan. (3) (3) (3) (3) 1, 425, 493 1,135, 740 
Minnesota (3) (3) (3) (3) 110, 962 97,355 
EE E EN (2) (3) (3) (3) 265, 690 247, 457 
Missourl.._....------------- (3) (3) (3) (3) 725, 551 624, 921 
! legate |e eres 33, 817 33, 817 33, 817 33, 817 
Nebraska (3) (3) (3) (3) 152, 880 148, 017 
New Hampshire.............. (3) (3) (3) (3) 22,719 17,115 
AS AMA EE EE 286, 885 234, 943 286, 885 234, 943 
New Mexico Q) (3) (3) (3) 44, 364 43, 994 
New Fork edi (3) (3) 3 3) 1, 443, 129 1, 155, 656 
Narthkchlnnnn 86 1,413,314 | 1,269,381 | 1,413,314 1, 269, 381 
G oe. 86, 387 94, 851 2, 127, 937 1, 835, 769 2, 214, 324 1, 930, 620 
Oklahoma.................... (3) (3) (3) 555, 910 493, 659 
A A A hee RUE ELT Slee 159, 049 123, 163 159, 049 123, 163 
Pennsylvania 25, 934 60,784 | 1,661,779 | 1,354,562 | 1,687,713 | 1,415, 346 
South Carolina- AA PA AA 638, 852 508, 223 638, 852 508, 
ennessee.................... (3) 3) 3) 2) 877, 659 634, 652 
Texas 16, 305 297,126 | 1, 578,816 | 1,328,377 | 1,505,211 | 1, 625, 503 
M ³ AA E 234, 450 543, 552 234, 450 543, 552 
Washington (3) (3) 3 3) 215, 433 167, 647 
West Virgidla-ooocooocccccco [econo loco 366, 001 269, 135 366, 001 269. 135 
Wisconsin... (3) (3) 3 (3) 162, 611 132, 056 
IN A A Doe ee det ats 18, 332 10, 551 18, 332 10, 551 
Undistributed ¢............... 474, 307 466, 047 | 11,070,181 | 9,111,168 | 1, 115, 733 871, 892 
l! 826,077 | 1,556,735 25, 574, 372 | 21, 684, 475 | 26, 400, 449 | 23, 241, 210 


! Includes slip clay as follows: 1949-50—Indiana, Michigan, and New York; figures cannot be shown 
separately. Purchases by portland-cement companies of common clay and shale: 1949—559, 682 tons, esti- 
mated at $494,147; 1950—555,910 tons, estimated at $466,600. 

2 Includes the following: Common clay and shale used by portland-cement companies: 1949—6, 058, 502 
tons, estimated at $3,866,210; 1950—6,453,777 tons, estimated at $4,840,342. 

3 Included under “Undistributed.” 

* Figures include Arizona, Delaware, District of Columbia, Florida, Idaho, Nevada, North Dakota, 
South Dakota, Vermont, Virginia, and States indicated by footnote 3. 


Miscellaneous clays, including shales and the so-called common or 
surface clays, are of widespread occurrence, and workable commercial 
deposits are on in all States except Rhode Island. Two States— 
Illinois and Ohio—reported tonnages exceeding 2 million short tons 
each. Other States reporting a production of over 1 million tons 
were, in order of output: California, Pennsylvania, Texas, New York, 
Michigan, North Carolina, Alabama and Georgia. Of the States 
for which data are shown in table 9, 27 reported increases in output, 
and 11 reported decreases in 1950 compared with 1949. 
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HEAVY CLAY PRODUCTS 


With construction expanding at an accelerated pace, especially 
industrial construction, shipments of structural clay products con- 
tinued to increase; all principal classifications substantially reflected 
this surge upward except drain tile, which fell short of 1949 shipments 
by 9 percent; all others increased over 1949 as follows; unglazed brick 
(common and face) 24 percent; unglazed structural tile 5 percent; 
vitrified clay sewer pipe, 16 percent; hollow facing tile, glazed an 
unglazed, 21 percent; and glazed and unglazed floor and wall tile 37 
percent. 


TABLE 10.—Shipments of principal structural clay products in the United States, 
1948-50 1 


1948 1949 1950 

Product and unit of quantity oe eie ue 

Quantity| Chow | Quantity} (hou | Quantity) (thou- 

dollars) dollars) dollars) 

Unglazed brick (common and face) 

M stand. brick..|5, 706, 838 134, 445 |5, 251, 633 129, 179 6, 486, 332 164, 470 
Unglazed structural tile short tous. .|1, 250, 904 13,304 |1, 259, 445 14, 060 |1, 316, 972 14, 896 
Vitritied clay sewer pipe do... 1, 432, 512 46, 731 |1, 349, 598 44, 641 |1, 567, 664 53, 402 
A dnt oe Sek gee do. 734, 331 10,866 | 688, 010 11, 084 627, 545 10, 191 


Hollow facing tile, glazed and unglazed 
M brick equiv..| 321, 841 16,029 | 357, 461 18,717 | 432,027 22, 438 
Glazed and unglazed floor and tile 
and accessories, including guarry tile 
square feet..| 102, 251 46, 646 93, 115 43,905 | 127, 302 61, 579 


! Compiled from information furnished by the Bureau of the Census, U. 8. Department of Commerce. 


. The total value of the principal structural clay products in 1950 
increased 25 percent to $327,000,000 from $262,000,000 in 1949. 

. The value of shipments of all branches of the clay-refractories 
industry shown in table 11 increased in 1950 compared with 1949. 
Over-all expansion in the steel and foundry industries (due for the 
Most part to the present national emergency) augmented the de- 
mand for clay refractories. The value of shipments of firebrick 
(except superduty) was 57,489,000, 18 percent over 1949; of super- 
duty fire-clay brick, 32 percent over 1949; and of ladle brick, 41 
percent compared to 1949. 
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TABLE 11.—Production and shipments of refractories in the United States, by 
kind, 1949-50 
[Bureau of the Census] 


Olay refractories: 
Fire-clay brick, standard and special | 1,000 9-in. |523, 623 
shapes, except superduty........... equiv. 


Buperduty fire-clay brick, standard |...do....... 
and special shapes. 

High-alumina brick, standard and . do 
special shapes (50 percent AhO; 
and over, except fused alumina and 


mullite). 
Insulating firebrick, standard and |...do....... 
special shapes. 
le DICK AA ñ do....... 
Hot-top refractories. . ................|..- do....... 34, 560 
Bleeves, nozzles, runner brick and |...do....... 
tuyéres. 


Glass-house pots, tank blocks, upper | Short tons.| 17, 218 
structure, and floaters. 

High-temperature bonding mortars. .|...do....... 

Plastic refractories (including wet |...do....... 
and ar ramming mixtures). 

v = castables (hydraulic set- do 

g). 

Ground crude fire clay and high- |...do....... 

alumina material. 


Other clay refractories................ 44 ----..- 
Total clay refractories. ..........-..|--..--------]--------]-------- 
Nonclay refractories: 
Silica brick, standard and special | 1,000 9-in 266, 596 |261, 719 
shapes. equiv. 


Magnesite and magnesite-chrome |...do....... 18, 508 | 18, 650 
(magnesite E brick, 
standard and special shapes. 
Chrome and chrome - magnesite |..._do....... 
(chrome predominating) brick, 
standard and special shapes. 
Graphite and other carbon crucibles | Short tons.| 7,180 | 7,328 
and retorts. 


9 graphite and carbon refrac- |...do....... 846 814 
es 


to " 

Billeon carbide... 2.1229 E A lem oss 

Mullite and Fanless ꝗ ũ . 

Sillimanite CCC EE 

Fused alumina and baux ite kk «««c 

Zirconia, forsterite, fused magnes ia . 4 2 

pyrophyllite, and other nonclay 
shapes. 

High-temperature bonding mortars. .| Short tons. 

Plastic refractories (including wet |...do....... 

and dry ramming mixtures). 

Other nonclay refractory materials, 
sold in lump or ground form (in- 
cluding ground silica and non- 
clay cast and castables). 


35,847 | 34,777 


Total nonclay refractories 1). 


Grand total refractories l.. ee 


1 Data for dead-burned magnesia or magnesite excluded to avoid duplication in other refractory products 
covered in this table (such as magnesite brick and shapes). Quantity and value of shipments of dead- 
141.50, Dë or magnesite totaled 218,000 tons valued at $8,606,000 in 1949 and 283,000 tons valued at 

, 7 7 
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The refractory material best-suited to each of the many complex 
applications was discussed.? 

A wave of plant modernization and expansion swept over the struc- 
tural clay products field to help stimulate the use of clays and shales.“ 

Research and development in the use and application of clays were 
discussed. 

The Kansas Geological Survey was about to start a study on the 
commercial uses of Kansas clays.!! 

The utilization of Wilcox-group clays in Arkansas was described." 

A clay-improvement process, designed to cut costs and improve 
quality, was announced by the University of Wisconsin.!“ 

A survey was being made to check all known clay pits in Indiana, 
under the direction of Prof. John B. Patton, State geologist. Samples 
were to be analyzed and cataloged as to location and types." 


TECHNOLOGY 


The Structural Clay Products Research Foundation, organized in 
1949 to carry forward a $1,250,000 5-year investigation into all phases 
of the brick and tile industry, has taken definite form. A contract 
has been given to the Armour Research Foundation of the Illinois 
Institute of Technology in Chicago as the first step in this 5-year plan.“ 
The Brick and Tile Research Dus also organized in 1949 to 
further the interests of clay products manufactured in the Southeast, 
reports progress in product research.'® 

The interest in and production of lightweight aggregates from com- 
mon clays and shales increased, and improved methods and new 
developments were discussed.” 

Increased consideration is being given to the use of clays, including 
halloysite and bentonite, as catalytic agents in the oil-refining in- 
dustry." The Filtrol Corporation was constructing a $2,500,000 plant 
at Salt Lake City, Utah, to use halloysite for this purpose and expected 
it to be in operation early in 1951.” 


k 0 0 5 Their Pecullarities, Virtues, and Faults: Vol. 126, No. 10, Mar. 6, 1950, pp. 
» 90, 110, 112, 114. n 
! Brick and Clay Record, vol. 116, No. 4, pp. 43, 56-58, 96. 
M American Ceramic Society Bulletin, Ceramics at Batelle Memorial Institute: Vol. 29, No. 7, July 1950, 
Pp. 262-255; No. 8, August 1950, pp. 300-302. 
! Ceramic Industry, vol. 54, No. 1, January 1950, p. 43. 
ie del John E., Studies of Wilcox Clays in Arkansas: Am. Ceram. Soc. Bull., vol. 29, No. 8, August 
» pp. 256-289. 
3 American Ceramic Society Bulletin, Control of Plastic Clay: Vol. 29, No. 8, August 1950, pp. 291-292. 
Brick and Clay Record, vol. 117, No. 3, September 1950, p. 39. 
u Brick and Clay Record, vol. 117, No. 1, July 1950, p. 39, and No. 2, August 1950, p. 33; vol. 117, No. 5, 
November 1950, pp. 27-52. 
M Brick and Clay Record, vol. 117, No. 5, November 1950, pp. 22-23. 
" Brick and Clay Reoord 1950, vol. 116, No. 2, February 1950, pp. 40-42, 44-45, 48; No. 3, March 1950, 
P. 41-42, 76; No. 4, April 1950, pp. 64-66, 69; No. 5, May 1950, pp. 52-55; No. 6, June 1950, pp. 49, 84, 86. 
ol. 117, No. 1, July 1950, p. 56; No. 2, August 1950, pp. 44-45, 66, 68; No. 3, September 1950, p. 51; No. 4, 
ber 1950, pp. 51-68; No. 5, November 1950, pp. 44-46. 
Mining Engineer, vol. 187, No. 4, April 1950, Ay 479. 
American c Society Bulletin, vo]. 29, No. 11, November 1950, pp. 421-422. 
"Mills, G. A., Aging of Cracking Catalysts: Ind. Eng. Chem., vol. 42, No. 1, January 1950, pp. 182-187, 
ills, G. A. Corne us, E. B., Conversion of Hydrocarbons with Motified Clay Calalysts: Am. 
Ceram. Soc. Jour., vol. 33, No. 7, July 1950, PR. 152-153. 
' Engineering and Mining Journal, vol. 181, No 8, August 1950, pp. 148-149. 
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A number of articles have been published covering plant moderni- 
zation in the structural clay products and pottery industries.” 

Oil and natural gas are being used more 5 in the ceramic 
industry.! The behavior of clays during the several stages of dry- 

was discussed.” 

he Engineering College Research Council of America Society for 
Education has published its 1949 survey on engineering research. 
Physical and chemical properties of clays and shales in United States 
and their commercial potentialities are included in this report. Y 

An international committee for the study of clays was formed in 
London in 1949. The aim was to group specialists in the study of 
clays from all angles in different countries. R. E. Grim of the Uni- 
versity of Illinois is the United States member of the executive sub- 
committee. ^ 

The Department of Mines and Technical Surveys, Mineral Re- 
sources Division, Ottawa, Canada, published & survey of the manu- 
facturers of clay products in Canada.” 

The classification of industrial clays used in individual plants, their 
source, quantity, and type of products produced are given. 

The Mineral Development Committee of Great Britain recently 
has issued & report giving estimates of deposits of various minerals 
including china clay. Published data on clays in industrial peri- 
odicals were given on the following; Fire-clay resources of Japan, 
including ball clay ?; shales, clays and kaolins of France *; a study 
of high-alumina clays found in France ”; refractory clays in the Union 
of South Africa“; a substantial china-clay deposit was found in 
Ceylon?! The Commonwealth Scientific and Industrial Research 
Organization of Australia 1s making a survey of clay deposits suitable 
for producing heavy clay products. One large plant of United States 
design for producing brick and tile is now under construction.” The 
thermochemical changes in alundite clays found in Egypt were dis- 
cussed. These clays are an important source of refractory material.* 

2% Brick and Clay Record, vol. 116, No. 4, April 1950, pp. 56-59, 96; No. 5, May 1950, pp. 46-49, 68, and 
. 69-62, 68; No. 6, June 1950, RP 53-55. Vol. 117, No. 1, July 1950, pp. 42-45, 47, 74, 78, 80, and pp. 66-68, 76; 
No. 2, August 1950. pp. 47-51; No. 3, September 1950, pp. 46-49, 69; No. 6, December 1950, pp. 32-35. 

Ceramic Industry, vol. 54, No. 2, February 1950, pp. 62-65, 67, 69, 80-81; No. 4, April 1950, pp. 122-125, 150, 

. 127-128, 174, and pp. 131-132; No. 5, May 1950, pp. 82-83, 85, 104. Vol. 55, No. 1, July 1950, pp. 86-90, 93; 

o. 2, August 1950, pp. 72, 75-76; No. 3, September 1950, pp. 85, 87-88, 111, and p. 90. 

22 Brick and Clay Record, vol. 116, No. 3, March 1950, pp. 45, 74, 76; No. 4, April 1950, pp. 65-66, 69, and 
pp. 71, 102; No. 5, May 1950, pp. 43, 74. Vol. 117, No. 5, November 1950, p. 53. 

22 Beckemeyer, H. J., Fundamentals of the Drying Process: Brick and Clay Record, vol. 117, No. 4, 
October 1950, TP 47, 49, 76; No. 5, November 1950, pp. 50-52. 
10 0% 0 . E., Instant Drying Eliminates Filter Pressing: Ceram. Ind., vol. 54, No. 6, June 1950, pp. 

1. 102. S 

23 Ceramic Age, vol. 55, No. 3, March 1950, p. 162. 

NM Refractories Journal, No. 7, July 1950, p. 292. 

3 Canada Department of Mines and Technical Resources, Mines Branch, Manufacturers of Clay Prod. 
ucts in Canada: Mineral Resources Div., Ottawa, No. 6-3, April 1950, 14 pp. 

93 Ceramic Age, vol. 55, No. 1, January 1950, p. 26. 

n Lee, Donald E., Fire Clay Resources of Japan (Including Ball Clay): Ceram. Age, vol. 56, No. 6, De 
cember 1950, pp. 20-21, 24, 65-67. 

3 Larchevéque, I. M., [Shales, Clays, and Kaolins of France]: Ind. Céramique, 1948, No. 385, pp. 75-77; 
American Ceramic Society Journal, vol. 33, No. 5, May 1950, pp. 104-105 (abs). 

H Refractories Journal, No. 11, November 1950, p. 456. 

30 American Ceramic Society Bulletin, vol. 29, No. 7, July 1950, p. 257. 

381 Mining World, vol. 12, No. 9, August 1950, p. 63. 

8 Mining Journal, vol. 234, No. 5972, February 1950, p. 119. 


9 
8 Gad, Gamel M., Thermochemical Changes in Alunite and Alunitic Clays: Jour. Am. Ceram. Soc., vol. 
33, No. 6, June 1950, pp. 208-210. 
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Coal—Bituminous and Lignite 
By W. H. Young, R. L. Anderson, and E. M. Hall 


A 


GENERAL SUMMARY 


HE output of soft coal in 1950—estimated at 512,000,000 tons *— 

was 17 percent higher than the 437,868,036 tons produced in 1949. 

The smaller amount of time lost by strikes in 1950 compared to 
1949 largely explains the increase. According to the Burcau of Labor 
Statistics, 9,320,000 man-days were lost on account of strikes in 1950 
compared to 16,700,000 man-days in 1949. 

Production.— Production was low during the first 2 months of 1950, 
largely because of strikes and labor difficulties. During the last 10 
months, output averaged close to the 11,000,000-ton-per-weck level. 

Trend of Employment.—The average number of men working 
daily at bituminous-coal and lignite mines in 1950 decreased to 431,000 
from 433,698 in 1949. 

Index to Capacity.—As it is not possible for all mines to operate 
every working day in the year, & conservative figure of 280 days for 
calculating potential capacity was suggested some years ago by the 
coal committee of the American Institute of Mining and Metallurgical 
Engineers. (See Minerals Yearbook, 1935, pp. 631-632.) The 
average output per day worked in 1950 was 2,994,152 tons, which 
(if applied to 280 days) gives an annual potential output of 838,000,000 
tons compared with the actual production of 512,000,000. 

Mechanization.—More coal was loaded mechanically at underground 
mines in the United States in 1950 than in 1949. Also, the percentage 
mechanically loaded increased from 67 percent of the total under- 
ground output in 1949 to 68 percent in 1950. Sales of underground 
loading equipment, in terms of capacity, were less in 1950 than in 
any year since 1935. 

Mechanical Cleaning.—The total capacity of mechanical-cleaning 
equipment sold for use at bituminous-coal mines in 1950 was estimated 
at 12,200 tons of cleaned coal per hour, an 8-percent decrease from 
the previous year. 

Consumption.—Five classes of consumers used less coal in 1950 than 
in 1949, while four classes increased their consumption. The total 
consumption in 1950 was approximately 8,000,000 tons more than in 
1949. Table 36 shows trends in consumption for the major classes of 
consumers. 

Trends of Fuel Efficiency.— During 1950 electric public-utility power 
plants attained increased fuel efficiency. 

Competition With Oil and Gas.—Soon after World War II, increased 
competition developed among the fuels, with numerous reports of 
conversion from coal to fuel oil and gas. 

! Data for 1950 are preliminary; final figures will be issued in a Mineral Market Report about November 
1951. Data for 1949 are final. 


? Throughout this chapter, “tons” refers to net tons of 2,000 pounds, except that the world table is in metric 
tons of about 2,205 pounds. 
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TABLE 1.—Salient statistics of the bituminous-coal and lignite industry in the 
United States, 1949-50 


[All tonnage figures represent net tons] 


e ß ß cose eens eee eens 437, $68,036 | 512, 000, 000 +16. 9 
Consumption in the United States. 445, 538, 000 | 453, 830, 000 4-1.9 
Stocks at end of year: 

Industrial consumers and retail yards. 45, 111, 000 72, 516, 000 +60. 8 

Stocks on upper Lake dock 3, 261, 996 206, 997 +90. 3 
Imports and exports: ! 

IDO raros 314, 980 346, 653 +10. 1 

FFP] O 27, 842, 056 25, 468, 403 —8.5 
Price indicators (average per net ton): 

Average cost of railroad fuel purchased, f. o. b. mines 2 $4. 36 $4. 49 +3.0 

Average cost of coking coal at merchant coke ovens....... $9. 33 $9. 27 —.6 

Average retail eee ue eK v eed $15. 83 $10. 48 4H4.1 

Average railroad freight charge per net ton 1............... $3. 00 $3. 09 +3.0 

Average value f. o. b. mines $4. 88 $4. 85 —.6 
Underground loading machinery sold: 

Mobile loading machines (number) 286 289 +1.0 

Scrapers (number 8 1 —87.5 

Conveyors, including those equipped with duckbills 

f A 394 316 —19.8 

“Mother” conveyors (units 116 132 +13.8 
Surface stripping ͤͥͤͥͤͥͤ E 106, 045, 299 | 122, 000, 000 +15. 0 
Mechanically loaded underground............................. 222.375,882 | 286, 000, 000 4-19. 6 
Mechanically clea ned 153, 651,903 | 181, 000, 000 +17. 8 
Number of Mines=2 5.24.02 8, 559 8, 400 —1.9 
Average number of days worked. ......................... Ll... 157 171 +8. 9 
Average number of men working daily 433, 698 431, 000 —.6 
Production per man per day 6. 43 95 +8 1 
Fuel-efficiency indicator: 

Pounds of coal per ke hr at electric power plants ( 1.24 1. 19 —4 0 


1 U. 8. Department of Commerce. 

3 Interstate Commerce Commission. 

3 Bureau of Labor Statistics, U. S. Department of Labor. 
4 Federal Power Commission. 


Electric-power utilities consumed 9 percent more bituminous coal, 
14 percent more fuel oil, and 14 percent more gas in 1950 than in 1949. 
lass I railroads decreased their consumption of coal 11 percent in 
1950 from 1949 and increased their purchases of fuel oil and Diesel 
oil 8 percent during the same period. 
The manufacture of domestic coal-burning equipment is reflected 
in statistics published by the Bureau of the Census. Factory sales of 
domestic stokers for burning bituminous coal decreased from 21,756 
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(revised figure) in 1949 to 13,138 in 1950. Shipments of domestic oil 
urners, boiler-burner units, and furnace-burner units increased from 
569,445 (revised figure) in 1949 to 879,016 in 1950. 

Stocks.—The reserve supply of bituminous coal and lignite in the 
hands of industrial consumers and retail coalyards increased from 
45,111,000 tons at the beginning of 1950 to 72,516,000 tons at the 
close. The days’ supply of stocks increased from 32 to 50. Stocks 
on the upper Lake docks increased 2,945,001 tons from January 1 to 
December 31, 1950. 


SOURCES OF DATA 


Bituminous-coal- and lignite-production statistics for 1950 are 
preliminary estimates based upon (1) weekly or monthly reports of 
railroad carloadings of coal and beehive coke by all the important 
carriers, (2) shipments by river as reported by the United States 
Army Engineers, (3) direct reports from a number of mining companies 
and (4) monthly production statements complied by certain local 
operators’ associations and State mine departments. In the esti- 
mates for 1950, allowance has been made for commercial truck 
shipments, local sales and colliery fuel, and small trucking or wagon 
mines producing 1,000 tons a year or more. 

Data for 1949 are final and based upon detailed annual reports of 
production and mine operation furnished by the producers. As in 
previous years, all but a small percentage of the output was covered 
by the reports submitted. For the remaining output not directly 
reported—consisting chiefly of small mines—it has been possible 
to obtain reasonably accurate data from the records of the State 
mine departments, which have statutory authority to require such 
reports, or, in a few instances, from railroad carloadings. 

In accordance with the practice followed by the Bureau of Mines in 
previous yum the statistics in this report relate to mines having an 
output of 1,000 tons & year or more and do not attempt to include 
many small mines producing less than 1,000 tons a year. 

As in previous years, these data include all coal produced in Alaska 
and all that produced in the United States except Pennsylvania 
anthracite. 
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DOMESTIC PRODUCTION 


The trend of average production of bituminous coal and lignite 
per working day in 1941-50 is illustrated in figures 1 and 5. 

The demand for bituminous coal and lignite compared with petro- 
leum, natural gas, and water power in 1899-1950 is shown in tables 
38-40 and figures 8 and 9. 

Production statistics for lignite are shown separately from bitumi- 
nous coal in tables 43-47. 
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FioURE 1.—Trends of production, stocks, and prices eh bituminous coal and lignite in the United States, 
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PRODUCTION BY YEARS 


Production and capacity of bituminous-coal and lignite mines in 
1905-50 are shown graphically in figure 2. 
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FIGURE 2.—Trends of bituminous-coal and lignite production, realization, mine capacity, and net income 
or deficit in the United States, 1905-50. 
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TABLE 3.—Growth of the bituminous-coal and lignite-mining industry in the 
United States, 1890-1949 


Value of production ! Capacity 
Production Number 
Year days (mil- 
(net tons) | rota Average | Of Mines | tions of 
per ton tons) 
, ß E 111, 302, 322 $110, 420, 801 80. 99 (2) 137 
2 ß A 117, 901,238 | 117,188, 400 . 99 à 148 
/ ³˙Ü ¾w]¹w—¹wͤ ; ³Üw EE 126, 856, 567 125, 124, 381 . 09 3 162 
A A ³⅛ð˙ü½ 8nʃ“. 128, 385, 231 122, 751, 018 . 96 6 174 
J w 118, 820, 405 107, 653, 501 . 91 3 196 
js A FED y 135,118,193 | 115, 779, 771 . 86 2, 555 196 
eege 137, 640, 276 114, 891, 515 . 83 2, 599 202 
KE 147, 617, 519 119, 595, 224 . 81 2, 454 213 
A A A dud ck ew qu ELE 166, 593,623 | 132, 608, 713 . 80 2, 862 221 
EE 193, 323, 187 | 167, 952, 104 .87 3, 245 230 
r RoR RON dde pic RTOS tree Ce ng 212, 316,112 | 220, 930, 313 1. 04 (?) 255 
E IR 225, 828, 149 236, 422, 049 1.05 1) 281 
ER 260, 216,844 | 290,858, 483 1.12 d 316 
I9 EE 282, 749,348 | 351, 687, 933 1.24 1 350 
pr A CIR ⁰rmtß eee eae 278, 659, 689 | 305, 397, 001 1.10 4, 650 386 
A A 315, 062, 785 | 334, 658, 204 1.06 5. 060 417 
TO A . 88 342, 874, 867 | 381, 162, 115 1.11 4, 430 451 
E EE 304, 759, 112 | 451, 214, 842 1.14 4, 550 473 
E AAA ĩͤ y ĩͤ 332, 573, 944 | 374,135, 268 1.12 4,730 482 
jv) A Üð mm rk mr cee cea ets 379, 744. 257 | 405, 486, 777 1. 07 5,775 510 
JJ ³ A ⁵ Nee qe 417, 111, 142] 469, 281, 719 1. 12 5. 818 538 
lk ³ ³ĩ A 8 405, 907, 059 451, 375, 819 1.11 5, 887 538 
JJ ³ ðÄA 8 450. 104,982 | 517, 983, 445 1. 15 5. 747 566 
1h ³ A ĩ wad Sure 478, 435, 297 565. 234. 952 1. 18 5, 776 577 
1914. ⁰ 8 422, 703, 970 | 493, 309, 244 1. 17 5. 592 608 
11) ſ Set 442, 624, 426 502, 037, 688 1.13 5, 502 610 
MOG NM A S cine Su EEE 502, 519, 682 665, 116, 077 1, 32 5, 726 613 
EE 551,790, 563 |1, 249, 272, 837 2. 26 6, 939 636 
JJ 579, 385, 820 |1, 491, 809, 940 2. 58 8, 319 650 
FFII ³o·¹· S veu aes E ca 465, 860, 058 1, 160, 616, 013 2. 49 8, 904 669 
Le NEE 568, 666, 683 |2, 129, 933, 000 3.75 8, 921 725 
/// ⁵ ue ei ad A 415, 921. 950 |1,199, 983, 600 2. R9 8, 038 781 
NEE 422, 268, 099 |1, 274, 820, 000 3. 02 9. 209 832 
I/öÜ%5õ5êĩ— 564, 564, 662 1. 514, 621, 000 2. 68 9, 331 885 
ER 483, 686, 538 |1, 062, 626, 000 2. 20 7, 586 792 
o mv 520, 052, 741 1, 060, 402, 000 2. 04 7.144 748 
19M E A A eats 573, 366, 985 |1, 183, 412, 000 2. 06 7,177 747 
///; 8 517, 763, 352 1. 029, 657, 000 1. 99 7,011 759 
; A 500, 744,970 | 933, 774, 000 1. 86 6, 450 691 
jos MUERTE 534, 988, 593 | 952, 781, 000 1.78 6, 057 679 
Jö ͤ ĩ³ĩͤ2³A A888 467, 526. 209 | 795, 483, 000 1. 70 5, 891 700 
I A cael 382, 089, 396 588, 895, 000 1. 54 5, 642 669 
E ER 309, 709, 872 406. 677, 000 1.31 5,427 594 
C REP A Ut E eT Eis 333, 630, 533 445, 788, 000 1. 34 5,555 559 
////ͤ A 359, 368, 022 | 628, 383, 000 1. 75 6, 258 665 
IBS un eee ZA 88 372, 373,122 | 658, 063, 000 1.77 6, 315 582 
1 ũ A 439, 087, 903 770, 955, 000 1.76 6,875 618 
TEE EEN 445, 531, 449 | 864,042, 000 1.94 6, 548 646 
EE CT RC 348, 544, 764 678, 653, 000 1.95 5, 777 602 
co ́ ⁵ ↄ ..... 394. 855, 325 728, 348, 360 1. 84 5, 820 621 
A A 460, 771,500 | 879, 327, 227 1. 91 6, 324 639 
111!!! K) 514, 149, 245 |1, 125. 362, 836 2.19 6, 822 666 
/; 8 582, 692, 937 11, 373, 990, 608 2. 36 6, 972 663 
IS WEE 590, 177, 069 |1, 584, 644, 477 2. 69 6, 620 626 
TEE 619, 576, 240 |1, 810, 900, 542 2, 92 6, 928 624 
O 8 577, 617, 327 |1, 768, 204, 320 3. 06 7, 033 620 
1918065. JJ) 8 533, 922, 068 |1, 835, 539, 476 3. 44 7, 333 699 
ee 630, 623, 722 |2, 622, 634, M6 4.16 8, 700 755 
WR on cs cutee AAA 8 599, 518, 229 32,093,287,021 4. 99 9, 079 774 
4. 88 8, 559 781 


ee 437, 868, 036 |^ 136, 870, 571 


! Figures for 1890 to 1936 and 1939 exclude selling expense. Figures for 1937-38 and 1940-49 include selling 
expense. 

1 Data not available. 

! Revised figure 
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PRODUCTION BY MONTHS AND WEEKS 


The following tables summarize the statistics of monthly and weekly 

5 of bituminous coal and lignite. The estimates given are 

ased upon the latest information available and differ in some instances 
from the current figures published in the Weekly Coal Reports. 


TABLE 4.—Bituminous-coal and lignite production (final figures) in the United 
States in 1949, with estimates by months 


Average Average 
Maximum > Maximum 

Month Production| number Dë Month Production| number lane 

(net tons) | of work- |P* ay (iol E (net tons) | of work- POS (net 

ing days tons) ing days tons) 

January......... 49, 011, 000 25.1 1, 953, 000 || July............ 27, 228. 000 25 1, 089, 000 
February....... 46, 490, 000 24 1, 937, 000 August 37. 914, 000 27 1, 404, 000 
FON AA 33, 991, 000 27 1, 259,000 || September 19, 965, 000 25 799, 000 
April 47, 633, 000 25 1,905,000 || October........ 10, 545, 000 26 406, 000 
rec ete c eai , 039 25.4 1,891,000 || November. ....| 45, 037, 000 25.3 1, 780, 000 
June 35, 680, 000 26 1,372,000 || December i 26 1, 398, 000 
Total 437, 868. 000 306. 8 1, 427, 000 
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TABLE 7.—Bituminous-coal and lignite production (final figures) in the United 


with estimates by weeks 
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femms 2. Production of bituminous coal and lignite in the United States, by weeks, 1949-50. 
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TABLE 8.—Estimated weekly production of bituminous coal and lignite in the 


United States in 1950 


Maxi- Average 
Produc- mum | production 
Week ended— | tion (net | number | per work- 
tons) of work- | ing day 
ing days | (net tons) 


Week ended— 


Maxi- A 
mum production 


number | per work- 
of work- | ing day 
ing days | (net tons) 


— á— —ä4ỹ6— ——ßñ.kñ.ñ᷑N.?—— —2— ——aU in — 


Ann.. d 5, 591, 000 5 1. 118, 000 
Jan. 111. 7, 366, 000 6 1, 228, 000 
Jan. 21......... 7, 6 1, 207, 000 
Jan. 28......... 7, 491, 000 6 1, 249, 000 
Feb. 4.........- 6, 617. 000 6 1, 103, 000 
Feb. 11......... 2, 676, 000 6 446, 000 
Feb. 18......... 2. 492, 000 6 415, 000 
Feb. 25......... 2, 709, 000 6 452, 000 
— alae 3, 181, 000 6 530, 000 

Mar. 11......... 13, 482, 000 6 2, 247, 000 
Mar. 18......... 13, 676, 000 6 2, 279, 000 
Mar. 25......... 12, 765, 000 6 2, 128, 000 
Apr. 11 12,197, 000 5.5 | 2,218,000 
Apr. 8.......... 11, 725, 000 6 1, 954, 000 
Apr. 15.....-.-- 11, 584. 000 6 1, 931, 000 
Apr. 22. 11, 386, 000 6 1, 898, 000 
Apr. 29......... 11, 325, 000 6 1, 888, 000 
ay 6.......... 10, 983, 000 6 1, 831, 000 
May 13......... 10, 102, 000 6 1, 684, 000 
ay 20 9, 743, 000 6 1, 624, 000 
May 27......... 10, 228, 000 6 1, 705, 000 
June 3.......... 9, 326, 000 5.5 | 1,696, 000 
June 10......... 10, 529, 000 6 1, 755, 000 
June 17......... 10, 364, 000 6 1, 727, 000 
June 24......... 10, 546, 000 6 1, 758, 000 
July 1.......... 10, 182, 000 6 1, 697, 000 
July 8.......... 1. 597, 000 5 319, 000 
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6 1, 512, 000 
6 1, 866, 000 
6 1, 786, 000 
6 1, 761, 000 
6 1, 817, 000 
6 1, 584, 000 
6 1, 834, 000 
6 1, 843, 000 
5 2, 035, 000 
6 1, 897, 000 
6 1, 922, 000 
6 1, 935, 000 
6 1, 914, 000 
6 1, 920, 000 
6 1, 971, 000 
6 1, 954, 000 
6 1, 923, 000 
6 1, 858, 000 
6 2, 001, 000 
$ 1, 834, 000 
6 1, 569, 000 
6 1, 929, 000 
6 2, 032, 000 
6 1, 868, 000 
5 1, 907, 000 
306. 0 1, 673, 000 


Total 1950. .|512, 


S 


SUMMARY BY STATES 


Details on the bituminous-coal and lignite industry, by States and 
counties, are presented in other parts of this chapter, notably in 


table 34. 
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TABLE 12.—Growth of the bituminous-coal- and lignite-mining industry in the 
United States, 1890-1949 


Average 
number 
of days 
worked 


Average 
days lost 
per man 
on strike 


Percent of under- 


Net tons per man—| ground produc- 


tion— 


Cut by | Mechan- 


Per day | Per year ma- ically 


chines! | loaded 


ically 
cleaned 


Percent of total 
rod 


Mined 
by 
1| stripping 


a —— . eee zz A —_— eee w 


Men em- 
Year | ployed 

4. PS 192, 204 
G 205, 803 
1892......- 212, 893 
1. ` PES 230, 365 
135 244, 603 
TT KSE 239, 962 
1896....... 244, 171 
IIT. Lore 247,817 
fo SINN 255, 717 
1899....... 271,027 
1000. . 304, 375 
(pc => antes 340, 235 
(Ir EES 370, 056 
1: AAA 415,777 
1904....... 437, 
— 460, 629 
„ 478, 425 
1907....... 513, 
IWS AA 516, 264 
coc e Se 543, 152 
47 (1 AE 555. 533 
1 549. 775 
1. 548, 632 
ot RET 571, 882 
1914....... 583, 506 
1915.......| 557, 456 
1010.75.52 561, 102 
IIT uz 603, 143 
IM Cs ron 615, 305 
IU. om 021, 998 
IM LL us 639, 547 
Ida au 663, 754 
IUE MIE 687, 
1023......- 704, 793 
1004 5e 619, 
11 588, 493 
Qo REA 593, 647 
or Es EH 593, 918 
. 522, 150 
pos See 502, 
1930. ...... 493, 202 
IGS «cance 450, 213 
Ly) cad 406, 380 
1 418, 703 
1034....... 458, 011 
1998...» 462, 403 
1936.......| 477,204 
IT m 491, 864 
1988 5-346. 441, 333 
1039. 421, 788 
19%40....... 439, 075 
1941. 456. 981 
1042. aoo 461, 991 
1943. ...... 416, 007 
MA S oan 393, 347 


See footnotes at end of table. 
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5! See also tables 3, 4, 7, 8, 10, 14, 19, 44, 45, and 47. 


579 (3) 
573 5.3 3) 
596 (3) (3) 
557 (3) (3) 
486 OI OI 
563 OI 
564 11.9 
596 15.3 1) 
651 19.5 00 
713 22.7 3 
697 24.9 (3) 
664 25. 6 3 
703 26. 8 
680 27.6 3 
637 28. 2 (3) 
684 32.8 [C 
717 34.7 (3 
769 35.1 H 
044 37.0 
699 37.5 3 
751 41.7 80 
738 43. 9 
820 46.8 3) 
837 50. 7 d 
724 51.8 3 
794 55.3 ) 
896 56.9 3 
915 56. 1 Oo 
942 56. 7 
749 60. 0 *) 
881 60. 7 M 
627 66. 4 (3 
609 64.8 (3) 
801 68.3 0.3 
781 71.5 ef 
884 72.9 13 
966 73.8 1.9 
872 74.9 3.3 
959 76.9 4.5 
1, 064 78.4 7.4 
048 81.0 10. 5 
840 83.2 13.1 
762 84.1 12.3 
797 84.7 12.0 
785 84.1 12.2 
805 84.2 13. 5 
920 84.8 16.3 
906 (3) 20. 2 
7 87.5 26. 7 
936 87.9 31.0 
1, 049 88. 4 35. 4 
1,125 89. 0 40.7 
1, 261 89.7 45. 2 
1,419 90. 3 48.9 
1, 575 90. 5 52.9 
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TABLE 12.—Growth of the bituminous-coal- and lignite-mining industry in the 
United States, 1890-1949—Continued 


Percent of under- 


Net tons per man—| ground produc- Percent of total 
Average | Average tion— 
Year Men em- | number | days lost ::.. qo 
ployed | ofdays | per man 
worked |on strike Cut by | Mechan- | Mechan- | Mined 
Per day | Per year ma- ically ically by 
chines! | loaded | cleaned ! | stripping 
945. .... 383, 100 49 5.78 1, 508 90. 8 50.1 25.6 19.0 
146. 3 396, 434 4 23 6.30 1, 347 90. 8 58. 4 26.0 21.1 
1847... 419, 182. 15 6. 42 1, 504 90. 0 60. 7 27.7 22.1 
1948 . . 441. 631 416 6. 26 1, 358 90. 7 64.3 30. 2 23.3 
1949....... 5 433, 698 515 6. 43 1. 010 91.4 67.0 85.1 24.2 


! Percentages for 1890 to 1913, inclusive, are of total production, as a separation of strip and underground 
production is not available for those years. 
e For 1906 to 1926, inclusive, these percentages are exclusive of coal cleaned at centra] washeries operated 
y consumers, 
! Data not available. 
! Bureau of Labor Statistics, U. 8. . of Labor. 
Average num ber of men working y. 
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THOUSANDS OF MINES 
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99 em ep ep 
Percent looded mechanicolly (underground) 
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Piarre 4.— Trends of employment, mechanization, and output per man at bituminous-coal and lignite 
mines in the United States, 1905-50. 
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FIGURE 5.— Average production of bituminous coal and lignite in the United States per working day in each month, 1941-50. 
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TABLE 18.—Number of underground bituminous-coal mines and number of 
haulage units in use, in the United States, in selected years ! 


3 15,077 


8, 904 
1, 073 


4. 977 
=== 
2, 144 

623 

2, 767 

q A — 


860 
10, 313 


Exclusive of lignite and Virginie semianthracite mines in 1946, 1948, and 1949. Detailed data, by States. 
ablished in Bureau of Mines Weekly Coal Report 1742, February 1, 1951. 
: nu combination trolley and battery locomotives. 


t Data not available. 


MINERALS YEARBOOK, 1950 


290 


992 0 

Els A 
10 9121 
610 'r9c 
Lët eu 
COP 005 ‘I 
OFL ‘E68 '£ 
989 "659 


UE AE d ————————— — — — — 


| Ce — NS AOS — 


ac oO 
C 
00 


n — 


D 


SBZSSZESSR 
S S888 


Aen 
Jed usw 
Jed suo 
edUloA Y 


SOF 
Cot “6S 


COS “FI 
0 
get) '6 
FSU Y 


218 21 
FSE 661 


980 ‘Us 
SIS ‘SE 
CKS 't 
060 ‘TZ 
OOF * 
CSP J 
110 ‘0e 
00 ‘I 


polo 
SAup- uvm 
Jo JoQuUINN 


591 
cyl 


gI 
£61 
921 
191 
ONE 
981 
613 
O£T 


oN OA 
S L up JO 
39 0100 
93ul94A Y 


d E CREER E, 
£9 91 L 
SOP 896 281 
pul Ig tli 
9c 8 $I 
407 6 946 
L06 62 SIP 
HI OLI F9 
CU, 89 LEI 
LO AS 1481 
LT I9 98 
OL [ 6 
Ic 9 91 
y Avid Xa f 
Q Joe g 
o t 
666 18 IIZ 
Col L6 86 
8 DS fe ` 
OST d tl 
0t 8 I£ 
011 tt M 
223 I LUE 988 
COL 801 28 
luc 66 oul 
el y Cl 
OtP 6t LOE 
8 I A 
8 AE g 
¿€l 9€ 101 
8 —— J 8 
0, $19 JO sud 
lv diis uy 


A[tep 2urq10 4 
umi jo 129quinu 2029J9A y 


belle 


CHL ‘FI 
987 91 
SES ‘8 


006 “€ 
SEL Saz 


«cu ‘OTL 
IK 'C 
GFE ‘TS 
110 Cé 


og 26 
SSO ESL 'I 


ott ‘CES 
teo "119 
607 “HZ 
OFT 9 
t6£ “El 
CSS ‘R 
cF6 Col 
148 6 


(su04 130) 
Judds 
Ay Däu1td 


I KENE DEE ege E 
NI X | 2 EECH 
VV N 
eee 9 AAA yo 
[4 £ AN KEE 
I E g „ 
£ 6 tc E ol 
1 1 9 A uw eg 
[4 9 I AS ut 
A E A EUN SU TESTE NUS ey I 
MR QE NK e I F y 
E rura A e „ 6 
— UR eS 1 T 
FF Pa E ZE EE l 
33 ———— — 1 
ie 1 ise: ud E 
I 9I [^ p II 
[ 8 I 2 , 
PATA ire Red GN Y | I 
„„ 9 1 SSES E, 
SE e 1 2 
r^ y der dc AOS El 
Y 28 L I 67 
1 Jr t NUM E^ 
I OG Ju KO SR PM 8 
agde —— 41 | Dco M zc E 
rá 61 E BSG E, 
SA e A ege geg — 
* |Z Mc D SE 
Paes g 1 1 p 
A E: e ee 
eumossr) los obe | WBNS 
sud 
dius Jo 
S1OIBATOXO te 


euj[3erp PUB s[oA0us 19MOd JO 19QUIN N 


——ͤ— — EE E eo e 


——— — g 2 P 0E K 2 a- 


———U— se ee eee e 


Ájunoo pus os 


uo ysdsuypayy] 
JES BT 
A KOUM 
108A 
e MO) UE 
"CC IA PUB A puna) 


rr ee ee eg eg oe e e o e e e 2 


uo yng 


Dll 


¿sjou 


T77**7*7-77"Op*"uOC[O)) 190. 


„ 
nne 


UOS your 


:o 


anni uon 
"TTT" SBSUEMA [CIOL 


qun utor 
uosuuof 
rxeamercesam pu ee a MAT 


:Susuuqqy 


.. . . . 
eee Y [BIOL 


JJ 
-77^9$s00[tOsn,], 


J. 18 
Jil 


16561 UT senunod PUB S9I89IS Aq sees peu eq? JO spleg eu pus ſjsoο-snoufungiq oq} ur SUONVIEdO 3uiddugg—' Gr AIV 


291 


509 ‘OFT 


681 


Léi 


211 ‘006 'I 


01 


| 4 


N 
eo 


'e[q€] JO PUD 1€ 9300700] 90g 


TMIt$eél--------898U9W [870 L, 


COAL—BITUMINOUS AND LIGNITE 


9. E Gë 58 01 net OTR ETS" OT 9112 I 333 a a z E 880 
% fein | Tee 6y sz y geg STD - € |----------| 2 „ 
76 c ELS 161 € „5 989 'l I 323 ĩ EEN SC EE 
VL el 221 ‘09 961 rats ei 661 270.992 € t 6 9 d ) 
LUS$ 08» Oct y poe Ep 000 * I JJV ß ID ( de A STAN OO) 
10 El £6£ rg 103 0⁴ 201 £91 B26 ‘202 y g z I ot SE EU 
06 01 LSL 61 cel 16 9% I4 120 '6£1 Se reegen E I 9 eee Ee 


01 81 


Vt t6 
62 l 
48 01 
HO 
Ob TZ 
0L 0 
DANA 
Är a 

SO 


4st "039 


881 801 
617 l 
Etu '66 
077 ‘S$ 
CO "FI 
960 891 
CUS 'g 
sut '6 
851 
EIS wv 
092 
08 ‘S 
s96 “FI 
£89 68 


8t9 “202 


632 ‘LE 
FES LS 
60 7 
LOY op 

9450 
KHL HT 
1£1 ‘Tel 
000 'S 
KEK 


LLI 


SrE' 


Cyl 
EOL 
ve 
9 


208 L 


89 
rs 


6£1 7 


48 
St 


—ͤ—ũ—4— .--.ono 


tto c 


GUE 
stl 
126 
61 
08 
FSS 
IP 
yt 
¿el 
ttl 
Ve 
dé 
st 
ai 


291 
90 
Ké 
iet 
ret 
00 
voy 
yg 
9 


£29 696 


849 '99 
186 FF 
SLL ‘89 
Lys cl 
SCH 91 


GSE C69 6 


50 610 7 
YH “UGS 
611 ‘LLP 
182196 
894 'CsI 
298 ‘SOY ‘Z 
068 0 
80 91 
GhL ‘COP 
880 969 
OCS ZL 
88169 
ttu NTE 
Soe 6711 


602 7 OSS “268 “El 


GOL "Gm 

) 86 WR 
€80 ‘OG 
C27 19 
Oe ‘OORT 
HR "2908 
CEE ‘ORT ‘Z 
960 ‘HZ 
GIN 


E 


EE ——————————MM—————————————————— 


Lye] 
* 


oc 
b 


e gd ei gd MZ CR Cf CUS CT CÓ wën 


:SUSUBM 


Cr WA] [BIOL 


J.... Idu A 
CT0tttt0TTt09?097779?7777777*7777"U0Jdl UBA 
EE EE uou 
SU aO SC SEES ttTTTt777?777777^7"9MSUVv]q 


SE TUO wes cr ore PT EES 


:EMO] 


De 0“ “-gUBIpu] [BIOL 


A O MOS A 
EA E I STI EE OLA 
5 TTTTTTt7T7?777**VUOll[lUu119 A 
pc EEN val 
Na "CC au ad 


j ᷣ ⁰ yu d 


FCC 0 Jud 


e e 0 


PAS REENEN FFF x0UM 


Sr NANO 
— M r S176 | 


AAA A PEARL 


:guvs[pu] 


eeeeeeeclgulll 151204. 


ttttt9t0tt000980900007777?7?7*]"U00SUIUTlUL AA 
vt ee teee e Te ee mpm DOIT 
EE QM C EE E lng 
577777 
TO) IB 
8 8 T-2-7*Wwd[jopuseb3T 
oe ew mme SS Re mm e en 
A A O T2270 Y Pele i 
V —— 2 + UNION 


——ũ— nn rr rs — oe 


ee ee e mm e e me e mm me ëm „ ege 


MINERALS YEARBOOK, 1950 


292 


cenar o nos cnc 
eege „„ IE COC. „44 


ES EE | cr er 
—— bU.— — | ee — — — | — P CE EY 


o | —Z——— —Uẽ 2 —U— . —— — — —— | —f— 


:puy Arey 


rr — — —— re | rr —M——— —Æ—TůAũ—̃——— | re | — es | te | — — t — — — — ä — ͤ ꝗZ '4ñ—]ʃn. 
—— — | ee | ͤ— 1 — — —— K— — —ñññ | | | 


F 666 q £xoniuox [VOL 


Eemer ne — An —ñ— ÉPE-U eos 


me e ee e ee oe 


—— ege eeleeeeeegeeeleee ee see e ele ege eg ee e 


—— o eg e e ele e ee some e e 


e ee ee o ge e éeleeeee e geg e 


JJ tee VIVO 
D. nl EE T 819quo[un ji 
A Geet uBsIOsY 


Re DE D ES tal uu IY 


WEE NA 


— nl os | | oe | | — | A | o | o | —— — —ñP ee | SE | 


ah vez 'ot 89% £9 gt Sy 
ez 01 SBE 9 LS i£ y 21 
90 C wee lg yz ori 12 69 
09 51 96€ 61 SIS 08 L8 og 
71 11 Toc ‘8 101 SR yl 89 
08 ‘ZT OC d £0I ER OT cy 
018 916% 46 0€ y 96 
96 0C 90€ 565 HI 08 * mo'i 962 ‘I 
er'o £99 . 091 19 81 e£ 
0. 9 018 '9 991 ty 4 Lu 
ce E 994 801 97 el tt 
90 01 099 "A 681 OF Il 66 
6. `EZ 669 29 SPI 26€ 281 org 
er 21 £96 09 681 Jo 611 8 
62 * 001 7 901 0% 9 91 
ES 01 099 00€ Bt WA £ 
19 2 ISe ‘ZI SOL 9L el t9 
SI 21 601 7 891 48 51 £4 
18 71 £66 ‘9 681 Hi 4 08 
£9 9 094 201 GE, erg 4 
£c 8 008 ‘T 091 et e 6 
ER 9 00€ E oez or 2 8 
18 9 VeL. 29 „„ I 
GK LEL ‘OV 03 902 ‘T 199 999 
62 “pl 689 ZI 972 99 66 ve 
57 9 £91 ‘9 OFT y (4i 2 
000 003, 001 O Geen g 
90 IS 048 EI o 99 8 se 
80 51 LG Y gFI ER 6 Y 
£9 * yo» ‘T 951 01 t 8 
gt 81 260 91 LA HA! $I ett 
06 *I SEI 561 g4 eI 09 
ee 6 00€ 09 D 0 4555 SS 9 
819730 sid 
cep axiom bern | MOL uy | dins uy 
zed usu | ¿PON Shep JO 
10d suo} D-U9UI | yoqumu 
o JIQUINN 
o3e1oA y |? 0398109A Y Zen 3upx10A 


uour jo Jaquinu 938194 Y 


(suo) 30u) 
3ujddj18 
áq poulw 


eujgosep | psaq | 91190913 


S101 8A 8010 


K1uno9 pus 93838 


9U]J[38.1P PUE s[oAoqs Jamod Jo J9QUIN N 


ponuguoo— 6561 Ut 'Serjunoo PUE 893845 Aq 'soj*3g POUN eq JO SPIOY om än PUE [e02-snoururnjtq eqs uf suore1odo SuIddings— 61 TIAVL 


293 


COAL——BITUMINOUS AND LIGNITE 


el JO pus 38 9901300) avg 
ll Les [———— e —— Oe € 
Ie 91 £99 II | PBI 111'9 999 Te sr | zor l2% % 9 1288 Ier oqo [MOL 
60 'yI 9710 267 le J). !!!.!!! OS SUABA 
89 21 869 ‘6 261 09 SOL SOT (ESTRATO rr d ñ SES uoj3uluse A 
88'8 LIL ER 68€ 621 e, , rd, UUA 
22 01 869 91 ezz 85 erg SS [81 % % | |t | |Z Ier? 88M8.I89SN L 
16 71 elo9g 2 966 !! A TR 11819 
11 6 €0L vec € i... taa arcas .. aa 010108 
91 ZI 986 ‘8 18 ze ,,, E A o cio E QA ve 9381104 
Gch 1 ees 211 991 802 128 Hp a GN, SE rr 4104 
99 ot 6£C '09 12 925 )))) ²⁸8- dere ee 9190 N 
ee 08 St ‘SF est SEZ Jac He T- (GT , E ore urn3ui3snyg 
80 '8 L00 9 82 y9 ee OCC ca ed MO AE ad uvo 
80 “El »61 ‘OI 911 68 e rr r EE $219]N 
90 7 dE '6£ £52 891 % Jg .. + ——le—p NE —— [teft EE 3uruoue A 
SEI pos “e 091 Lë er O a ,,, Vaid E , e UMALI 
80 21 096 91 881 898 iez ora z- Lt . o ld‚ͤ f E uosiohο⁰f 
50 6 91951 ME TZ , , ,, ͥ dd UOSXNOUf 
86 9 50 Ch y BIR'- ^" — presse Le O aa ua Y A a a SIW H 
9» 9 68€ Z 691 gt wey ors. (ee (02> —— as is E A ß EE EE E Su1gA0p 
89 N yr 091 991 696 iR SIE AE A Y A: iran Y MN! uos ue AT 
94 '0T GU '67 421 IZ O ra E "$ O a a E O kee KLosulent) 
£9 IT £48 FI al col TOCA DER ouo tec p. quud erg 
€e 51 gyẽ 39 977 T&S Ta r , ß U01904S0;) 
69 51 182 06 122 607 ,, . x, y E susqun 
LL '6 9£0 If SIE dt ESTERO... r r RS A AO (oue 
OF 61 L6€ 89 67 1 Zog ,, Ge e EE quoul[og 
89 "TI 899 C 06 09% Ee A WEE ,, . suəy} V 
; ao 
89 “EZ CSV "SOL vez 997 ele 9% |S el or ...... le qUILLLLLLLLLZ NUPI :930xeq QUON 
90 84. 09€ EZ 6% yO ,, , . . vuviuo [890,L 
78 01 ver t9 L 209 „ )) ee i ously 
88 '62 9e6 ‘2 0 28 e . aa pnqoeoy : looo s$nou]uny1g 
vu i¹]%hm 
10 91 170 "903 522 £26 IA sO) jg e O uuM&vÁ&&&G——— moss (930.L 
co [s ler | 96 sce ‘S01 p cu n 
01 2 ge y 191 8c gso JE EE ie canas AO x ̃ teuren d tache BIO 8 
9» ez LLI et 92 LL %% aa ELEC ff, ̃ßß ñſ́ꝶů᷑ł ⸗fff!!!! y djopuvy 
0€ '8 90 E 141 el HS. —— JEU O ð v ę̃ f,) yd DIE) 
to t 809 'I 10€ 8 f/ a agan: mona Y QUES ee oouo 
OL gt ave Ep ove 891 ccc 5 SE Ge UoN 
08 vt 661 '6 die £} JJ. . Y DEER uosuyof 
92» E 096 061 2 EC EE DEED G %% „ [deeem sodsur 
9181 Ozi ‘TD QEZ 921 il... 200 o dues - ls ao ((C ; EE X mH 
oe t 009 00€ e TE /// l cs Dr A tee epe 


MINERALS YEARBOOK, 1950 


294 


€» 91 
£9 01 
00 * 

19 "€T 
90 "IT 
69 ‘OL 
69 "IT 
08 ‘OI 
89 51 
£c “OT 
60 ‘oI 
03 "IT 
48 ‘ol 
82 Ol 
318 

96 “OT 
61 el 
95 8 

oF 91 
90 "IT 
66 ZI 
0S “El 
10 FI 


ES 61 
ces 
00 2 
81 eI 
6S 0 
0S 8 
GL e 
0€ TI 
IF PI 
EIS 
20 01 
50 IT 
96 8 


Asp 
Jod uea 
19d suo} 
9IBIIA Y 


penuruo)— opor ut 'seryunoo pus S9I89S Aq ‘8948IS POLUN eq JO splog o“ PUB [809-SNOUTUINIIQ eq? ur SU onviedo Zuiddins—'@I 3IHVIL 


LLI ‘S91 


62 o 
977 * 
080 1 
989 ‘FT 
996 89 
8+0 FTI 
681 ‘ES 
ZLZ “EZ 
659 ‘Re 
drs ‘LP 
979 ‘ZE 
679 ‘BZE 
958 ‘FST 
FET ‘09 
02€ ‘9 
SEL ‘ZL 
8L 88 
28 

£02 91 
809 6 
026 6 
900 98 
£08 “IST 


982 
007 
091 * 
29 99 
859 
89191 
yog OI 
LLE ‘ve 
961 'y 
19€ ‘OT 
871 8 
ZER 


pON ION 
SÁB8P-UBUI 
Jo 19QUNN 


9£6 
Sel 
191 


161 


LL 
0S 
EZI 
OSS 
9€ 
FOI 
867 
871 
62 
581 
26 
[SZ 


pox1oA 
SÁ8p JO 
19quinu 
0JUJ9A Y 


[80L 


819710 
DN 


syd 
dins uy 


Á[r9p 2u13J04A4 
uom Jo 19qunu 938.194 y 


PLP MI 
006 87 
099 2 
880 261 
900 LS 
£29 ‘262 ‘T 
OFS '02Z 
962 1 
IFI ‘SSF 
SIP 687 
SLS 'F6£ 
167 ‘169 '£ 
Ott “LSS 7 
+00 89 
869 '16 
LES erg 
ber “291 'I 
999 2 

QEZ HS 
642 901 
EOF 68€ 
601 SHIT 
Que ‘LES 'C 


BEF '990 * 


090 * 
OOF 'I 
G16 ‘RZ 
91.0 689 
os “e 
162 2A 
CEG l 
90€ 'G6F 
690 92 
O68 ‘SOT 
SUF PE 
617 ‘SZI 


(suo 3911) 
zuiddiais 


Áq paul 


t 


——ͤ— an... 


£ 
TI 


auj[ossp 


[eserq 


—— eege ee 


e eeeeeeee e 


` 


—— o ege e e 


es 5 


0I 


9142001 


U89]8 


840784 


9U][38.Ip PUG sleaOUS JOMOd JO JOQUINN 


8 


ON M 10 » YO 0 CN M 009 0 gd ga 


ed 
dias Jo 
13q un N 


oi 


cono e ees ege eem ee rr gege e em mm 


t77743M9JN 
“UB MIN 
RUPIL I 
"nonw I 
*"uos19JJof 
"BUE pu] 
"77 OUAUD 


AAA -uop2upgunpg pug 103/04 


—— ——4—— ß Uꝶ : æꝙ mm mm mm 
"o ace 
— —U—— ee ee 
——ꝓ—4— A: "^-^. —— 
—ͤ—ũů— — ep mm ——ũ—4U—ẽ—ä—ä—ʒ—8k—d x —¾ 
e e o e ꝑꝑ . i — mm mm mm --- 
e e e e e e mm e e 222 —— — e e e mm mm — 
—————————— — ——ä—ä 222 
—ͤ—ũ—G—G— 2 o e e mm e e ap g e E 2 -- 


— "dia | 
EC AU 


“+ aque) 
TUOU 


, ANIH 


“> plo) pog 
^. LABOR 


BuO] SULLY 
Au % 


v uvalAsuusꝗ 


e wem RO MOL 


"719002€A 
"Gell 


EE E O CONDS 
AE 
nd AAA AS Dd 
A E SE "EC aT IIIUI NO) 


Auno pus 91818 


NSN 


OS 31140 
100 


:CUOYBINO 


295 


COAL—BITUMINOUS AND LIGNITE 


LE “IZ 
236 HI 
RUS 2 
94€ ‘SE 
900 

267 98 
rea ‘EP 
800 '$ 
III 
502 ‘62 


IFT ‘SI 


059 Z 
7919 
GES L 


10% ‘ZL 


96, 61 
"MI 
cec 2 
998 ‘EF 


L8 vl 


09€ "€ 
298 99 


OCH 
clo 'g 
00€ 'g 
60 9 
00€ 1 
06S 6 
SOL 91 


Ute * 
rr ‘208 1 


Zor ‘ON 
Nr ESI 
ota LI 
e00 "y 
INN 


CEI 


481 
OCS 


076 
971 


SIT 
Eel 
8 
cue 
LO 


21 
Vu “TT 


199 
060 
14 
MU 
POR 


é D 
879 5 


8R 
OVS 
71 
91 
801 


91 
801 


er 
OFZ 
24 
d 
ROD 


£F0 ‘TUF 
eol , € 
DEI GUI 
CH) Sst 
689 2 
6er Oe 'T 
259 "SEN 
EN ‘ORL 
OFT Eel 
890 6Fc T 


EEL ‘IZI 
£62 “SZ * 


6828 
TSU ˙89 


me" í 
, 
N MÄI 
D 
Obes 
æ í D 
rare) » 
4 
DSP D 


| 


289 "ELO "T 


Zut 01 
96+ 6 
(UK 
004 ‘PF 
FON 50 
Kal ST 
£26 ‘68 
09G Lë 


BCE '9c 
DIS ‘BZR 
£66 700 T 
KER ELZ 
800 "bi 
OUN ‘ONT ST 


seo ‘URS TZ 


SN e C9 QD rm m O EH 


—— 2 —ͤ—ũP—— 2 mm e e o 
"———————— —— — 2 
——ũ—bůĩ—]b' — mm mm ml oe —— mm e e 
—— — —— — — 
—— e zm mm mm e| 
—— e e e e e se zl e e e em e eroa 


8 


— —— — — — — | e Oe 


*e[Q93 JO pus 38 93104306] 998 


8 uosl av 
PPP 
Dun 


Jun 


reno 
77... ta 0N0OL 


r 


“JUVOE 


—— — i INoqivy 
"EU LIA 9894 


Ttvec--:-u0j$UIqs9A [Viol 


TMeee]II-------ug0)8nQgIL 
. ntse > ty it AE 


:u0j2ulusuM 


E Ue Ae ne ERE EIER [910.L 


UE TREE T UU TIT EMT E TD REOS 


7 opt diste hdd E 
EE EE C QNS TIAE 
een 


ul AA 


“-==="""O9SSIUUO L, [BIOL 


A DAIDO UTA 
A ayen bag 


3208 


ar YODA 


o © 6 078 (2) 6 


UOLBIN 


7770 (puto 


gedeelt OU OË un) 


"ee" Voqe 
e TC DC 


:0ySsYUU9 P 


TOA tr "ot tt moyn umog 
ttt UA [ÁSUUI Y DL 


A PUUR JJO ISO AM 
e eS TOLLE SU AA 


me see ms 


—ͤ—ũ——— M i 2 - 


OU A 


cesto! J. 


100.1511109 


MINERALS YEARBOOK, 1950 


296 


*"Sujuqjui djs 03 8uju1e11od mep A uo sopnjoug 
0183 $143 9872 os poyuloxd 3ueur&o[duio uo sanly pus pejuredoes useq seq e2wuuuo; uo do owes uf s po punou31epun pus 3ujddj43s 3ujuiquioo soujul uroJ) SUINI UQ t 


££ 91 err 216˙9 | SOT 826 ‘TP IIZ T1 | 292 62 | 6862 970 901 229 979 8 dae 19 J od a 6761 088 Goin [BIOL 
OE ‘02 950 “E9 912 97 98 191 099 ‘920 ‘I p OI g 2 IIc secre Sumo M IOL 
86 81 LSE 'eZ 108 en ze 18 ese er c E 1 po queeeeeMMMeeeeeÓ uvpuaqg 
90 8 GU ‘T 941 O aaa 8 Loe ‘tI I E ooo p. ENEE EE e 9319AUO,) 
v6 61 89€ 91 203 92 2 67 YOZ 90 1 FF 1 Cc in TT io eye U0q19,) 
Cb Y 0€6 ‘ZI voc 67 92 £6 Dio ‘sie — cd esses F Zs VJ ĩͤ o ĩ Nee T. peqdue) 
:3UJUOÁ A, 

gy SI 108 ‘688 OEl $28 9 Y l Te1 'g 499 ‘OL “El 99 019 F Bio. EE S[UIZJIA 3894 [VIO] 
0S "pt 902 “Se GA £06 09 891 195 019 1 A re aR es ee ET Se pre Stee EE SutuioÁ M 
20 91 787 '6 SEZ 6£ L Ze 98868 — [7770000 £ EE Z| EE 1915904 
8&6 lẽ 95 ‘TE 491 881 £9 SzI 896 699 £ IC. —— deret E. —— i5 Aca anysd ¡1 
89 ZI 898 2 86 08 LI £9 819 666 555 „ ðͤ RSet or me A EE 8 1010, 
01 81 THI oc ot 971 OF 9el 951 % To 6% een 98 ——v—————7———————— 2 10[48 L 
y6 9I €92 91 e, 661 79 471 860 ‘ISZ 8 A EE Do. — tere udiopuuꝝ 
09 "TT 998 ‘OF III 898 89 90€ 198 695 L J eo ee JJC AR ee ces UE (IO) 
44 91 00€ 0% 81 9 81 929 9 11 gg F O — ... 8 ulvuinꝗq̃ 
98 ‘IT Yeo 91 901 891 0» 811 261 261 8 Kl SE bM. «ss iere u018914 
1111 9€6 00 Sel 2 19 891 989 ‘ere y A E Rc — OW ca odie SLILO N 
90 81 LED Y 701 EES £9 641 dc A) "oz Sb: rasca ala rr eiu3uouo]q 
eo 51 106 21 99 946 £9 £16 080 ‘092 |! Bb. WE e. 33» JJC. nip iis ToC Gn cree MN o3urjq 
9€ 91 18% Z 101 zz 7 81 697 ‘Fe I 300 een 7 8 [649U1]y 
Y yl SES 99 CA £9* 96 298 285 608 [4 L£ Dolce ee gl — Kerger 10000 
£6 "IT 986 ‘ZL cet 899 06 £9* L8 08 T ccc OI.  —>m ere [[940(12)X 
09 ZI 8917 801 y» 8 92 £68 '69 [4 000000 Freen po | wee UoN 
62 21 TL» ‘OT LO 68 el 94 AE Ell 9 F E ↄ ſ [JJV uvo 
69 21 501 51 2 89 H y CI ͤ 2 cc a eae o aaa sI 


penupjyuoo—e[uj21] A 180 M 


—— •—3V— m . —————M— —fn— — — ——f—ꝑĩẽ — . — —— — | — —— — | —— —äe 


817⁰ ed 


ad o pexioA Lp its ce d duns UI | enen 300) oui bondad idis: Mak Sid 
Gad een sávp-usu Pakad Kate ud d 998 | x A-| dHis JO Á1unoo pus 93838 
939104 y [29 PAUN | o3ua y Atep Supx10A 4q Donn 510] BABIXO 19QUAN 

uow JO J9QUINU 039104 Y euj[2&1p pus sjoaoys Od JO JIQUINN 


penumuoo9—4, 6y6T ut ‘SINUNOD pus so393g Aq 's031918 pejrug eq JO spreg our än pus [409-8NOUTUINI1Q ev ur suore1edo ZuIddins—'6[ FIAVL 


COAL—BITUMINOUS AND LIGNITE 297 


MECHANICAL LOADING? 


Bituminous coal and lignite mechanically loaded in underground 
mines amounted to 222,375,882 tons in 1949, or 67 percent of the total 
underground output. 

Mechanical loading equipment used in underground bituminous- 
coal and lignite mines is divided into two types—devices that virtuall 
climinate hand shoveling (known as mobile loaders, scrapers, and self- 
loading conveyors) and those that greatly reduce the labor in hand 
shoveling (known as hand-loaded face conveyors and pit-car loaders). 
Devices in the first category are designated machines“ and those in 
the second category, “conveyors.” 

Several continuous miners were used in 1949. They are included 
with mobile loaders in the following tables. 

Sales of Mechanical Loading Equipment.—Shipments of mechanical 
loading equipment for underground use in coal mines in the United 
States, in terms of capacity, were less in 1950 than in any year since 
1935. Table 21 shows the reported sales of loading equipment to 
bituminous-coal and lignite operators, by type of equipment, and the 
number of manufacturers reporting for 1943—50.* 

Table 22 compares loading equipment, mother“ conveyors, and 
shuttle cars in use in bituminous-coal and lignite mines in 1949, with 
sales in 1950, by States. 

Extent of Mechanical Loading.—More than 79 percent of the under- 
ground tonnage mechanically loaded was handled by mobile loaders 
in 1949. Table 23 shows the tons and percentage handled by each 
type of equipment in 1948 and 1949. 

During 1949, in underground bituminous-coal and lignite mines 
4,205 mobile loaders handled 177,239,434 tons—an average of 42,150 
tons per mobile loader per year; self-loading conveyors averaged 
9,436; scrapers, 7,360; hand-loaded face conveyors, 7,131; and pit-car 
loaders, 3,171 per unit per year. 

Mechanical Loading by States.—West Virginia has been the leading 
producer of mechanically loaded coal since 1939. During 1949 West 
Virginia produced 78,891,746 tons of mechanically loaded coal, 
followed by Pennsylvania with 39,676,493, Illinois with 30,433,947, 
Kentucky with 23,252,668, and Ohio with 9,807,877 tons. These 
five States produced 82 percent of the total output of underground, 
mechanically loaded bituminous coal in the United States in 1949. 

Detailed data, by States, on the number of mines and machines 
and the production of coal mechanically loaded compared with the 
total production at mines using mechanıcal loading devices are given 
in table 25. Comparative changes in underground mechanical load- 
ing in 1948—49, by States, are shown in table 24. 

Table 13 shows bituminous-coal and lignite tonnage mincd by 
stripping, compared with underground hand-loaded and machine- 
loaded tonnage, as well as productivity at strip and underground 
mines, by States, for 1949. 

Y See also tables 12 and 13 and figure 4 


"Young, W. H., and Anderson, R. L., Sales of Mechanical Loading and Cleaning Equipment: Coal Age, 
ula 1951, pp. 85-87; Min. Cong. Jour., February 1951, pp. 96-98, Mechanization, February 1961, pp. 
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TABLE 20.—Units of mechanical loading equipment in use in underground 
bituminous-coal and lignite mines in the United States, 1944-1949 


Change 
Type of equipment 1944 1945 1946 1947 1948 1949 from 1948 
(percent) 
Mobile loaders............................ 2,737 | 2,950 | 3,200 | 3,569 | * 3,980 | 1 4, 205 +5. 7 
SOPHDOTS ada arte 87 87 75 67 56 46 —17.9 
Pit-car loader s 241 142 93 71 37 17 — 54.1 
Conveyors equipped with duckbills or 
other self-loading heads -- — 1.331 1,383 | 1,521 1,531 1,632 | 1,483 —9 1 
Hand-loaded conveyors.................. 3.236 | 3,385 | 3,470 | 3,979 | 4,125 | 4,312 +4. 5 
a A EN ENS Ss 7.632 | 7,947 | 8,359 | 9,217 | 9,830 | 10,063 +2. 4 


Includes continuous miners. 


TABLE 21.— Units of mechanical loading equipment sold to bituminous-coal and 
lignite mines for underground use in the United States, as reported by manu- 
facturers, 1943-50 


Change 
1943 1944 1945 1946 1947 1948 1949 1950 | from 1949 
(percent) 


Type of equipment 


—— M —  — À— | —Á———— | ——ÀÀ—— — Lg — — 


Mobile loaders.......... 
Serapers............. LL. 
Conveyors 3............. 
Pit-carloaders..........| | 1 


Tota m — 
Number of manufac- 
turers reporting 


1 Includes continuons miners. 
2 Includes hand-loaded conveyors and those equipped with duckbills or other self-loading heads. 
3 Canvass of sales of pit-car loaders discontinued in 1945. 
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TABLE 22.— Comparison of loading equipment. mother“ conveyors, and shuttle 
cars in use in bituminous-coal and lignite mines in the United States in 1949 
with sales reported in 1950 by States 


Mechanical loading equipment 


“Mother” 
conveyors Shuttle cars 
State Mobile loaders ! Scrapers Conveyors 2 
In use | Sales | In use | Sales | In use | Sales | In use | Sales | In use | Sales 
1949 1950 1949 1950 1949 1950 1949 3 1950 4 1949 1950 
Alsbama .......... 147 13 1 431 |........ 22 Ae hos 129 7 
Arkansas iI! GE 75 2 11 . SS 
ColoradO ...ooooo..- 38 2 1 1 307 1 e E ACE 39 $ 
Ilinois te 552 0 AS 14 15 38 16 360 75 
Indiana 167 B AA (Oey eee ee eh EE 3 103 15 
e e ĩ cocacl 27 O EAN ENSEM x ur A !!!. cese ost 
Kentucky 450 55 EE EES 669 51 143 24 503 94 
TR, H, AA A AA 38 1 ))) ( 
Montana: 

Bituminous.... ASA ACA aede d JJ A . 
ignite /! ⁵ ÄP“. EO ñ ̃¶ꝗ ]], 8 . 
Total Mon- 

tana........ Bo ll AAA AA NINE e E A 8 8 
Jew Mexico 2 1 4l. 3 IJ A EE 2:2 
North Dakota !! ⁵ ͤ E 8 E 

Ma a a 202 ¡YA „„ 149 12 34 8 116 24 
Oklahoma JJ ² 122 III 
Pennsylvania 989 76 1 932 73 143 29 479 111 
Tennessee 28 H EE, ee 214 4 13 l W 
o 111 10 EE 108 |........ 10 2 91 20 
Virginia geess 130 A. v 204 4 2 4 76 2 
Washington. .......|]...----- 1 2 sus UN AA DENTIS. EA AAA 8 
West Virginia. .....| 1,291 8 NNNM MORD 2.106 153 382 41 805 99 
Wyoming 31 3 8 3 11 3 18 6 

Total. 4, 205 289 46 1| 5,795 316 860 132 | 2,770 465 


Includes continuous miners. 

! Includes hand-louded conveyors and conveyors equipped with duckbills or other self-loading heads. 

Includes all belt conveyors, 500 feet and over in length, used for underground transportation of coal 
except main 5 conveyors. Excludes lignite and Virginia semianthracite mines. 

Includes all haulage conveyors with capacity over 500 feet, except main slope conveyors. 

! Data on number in use not available. 


TABLE 23.— Bituminous coal and lignite mechanically loaded underground in 
the United States, by type of loading equipment, 1948-49 


1948 1949 
Type of equipment : ; $ : 
ercen T ercen 
Net tons of total Net tons of total 
Mobile loaders: 
Loading direct into mine cars 144. 184, 869 48.7| 97,691,537 43.9 
Loading onto con veyor sss 10, 849, 722 3.7 7, 473, 949 3.4 
Loading into rubber-tired trucxs 77, 632, 581 26.2 | 72,070, 948 32.4 
J)JJ)))ͤãĩðVWw”̃ł “j o v 743, 251 .3 338, 545 2 
Pit-car weder... 183, 931 1 53, 900 (i) 
Conveyors equipped with duckbills or other Self- loading 
) 8 19. 633, 503 6.6 | 13, 994. 285 6. 3 
Hand- aded con veyorU 42, 578, 428 144 | 330,749, 718 13.8 
Total loaded mechanically 295, 806, 285 100.0 | 222, 375, 882 100. 0 


——— ——— Eh 


Less than 0.5 percent. 
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MECHANICAL CLEANING 


Bituminous coal mechanically cleaned in 1949 totaled 153,651,903 
tons, or 35 percent of the entire output. 

Mechanical cleaning by wet methods includes jigs, concentrating 
tables, classifiers, launders, dense-medium processes, and any com- 
binations of these five methods. 

Pneumatic methods of coal cleaning include air tables, air flow, air 
sand, and any combination of these three methods. 

Tables 26, 27, 30, and 31 include mechanical-cleaning data on all 
coal mined in the United States except Pennsylvania anthracite. 
Tables 28 and 29 are on the same basis but do not include consumer- 
operated plants. There are no mechanical cleaning plants at lignite 
mines. The percentage of total production mechanically cleaned in 
1906-49 is shown in table 12. 

Consumer-operated plants include those owned by steel companies 
that receive coal (usually from affiliated companies), clean it, and then 
consume it directly at the plant. 

Types of Cleaning Equipment.—The tonnage of bituminous coal 
cleaned by wet-washing methods was 140,707,988 tons in 1949—a 
decrease of 15 percent from 1948. The quantity cleaned by pneu- 
matic methods was 12,943,915 tons—a 20-percent decrease. 

Table 27 compares the number of cleaning plants and the tons of 
cleaned coal, by types of equipment, for 1948 and 1949. During 
1949, 550 wet-washing and 88 pneumatic cleaning plants were in 
operation. Sixty-seven tipples used both wet and dry methods at 
the same plant; deducting these duplications gives a net total of 571 
plants that cleaned coal in 1949, an increase of 69 plants over 1948. 

Mines served by cleaning plants (exclusive of those that ship to 
washeries operated by steel companies) produced 206,322,165 tons, or 
47 percent of the total bituminous output in 1949. In this same 
group of mines, 145,602,899 tons were cleaned mechanically; therefore, 
71 percent of the coal produced at mines with cleaning plants in 1949 
was cleaned at the mine. The remainder of the output from these 
mines (29 percent) presumably represents the larger sizes commonly 
picked by hand. (See tables 29 and 31.) 

Relation Between Raw Coal, Clean Coal, and Refuse.—For every 
100 tons of raw coal cleaned during 1949 at the mines, 83 tons of clean 
merchantable coal, on an average, were obtained, and 17 tons of 
refuse were discarded. Tablo 31 shows total production of mines 
with cleaning plants and results of cleaning operations, by States. 

Methods of Mining at Mines Served by Cleaning Plants.—Under- 
ground mechanical loading appears to be closely related to mechanical 
cleaning. Underground coal loaded mechanically in 1949 totaled 
222,375,882 tons, of which 142,796,556 tons (64 percent) passed through 
tipples equipped with mechanical cleaning devices. Production of 
coal from strip mines in 1949 was 106,045,299 tons, of which 38,972,- 
049 tons (37 percent) came from strip mines having mechanical 
cleaning tipples. Hand-loaded underground coal production in 1949 
totaled 109,446,855 tons, of which 22 percent passed through tipples 
equipped with cleaning plants. (See tables 13 and 29.) 
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TABLE 26.— Bituminous coal mechanically cleaned by wet and pneumatic 
methods, in the United States, in net tons of clean coal, 1946-49 


Change 
Method of cleaning 1947 1948 1949 from 1948 
(percent) 

Wet methods: 
ff ⁵ 115, 120, 292 |145, 958, 413 |154, 262, 590 132, 658, 984 —14.0 
At consumer-operated cleaning plants... 6,938,347 | 10, 125,039 | 10, 401, 932 | 8, 049, 004 —22. 6 
Total wet method 122. 058, 639 |156, 083, 452 |164, 664, 522 |140, 707, 988 —14. 5 
Pneumatic methods .:........................ 16, 611,198 | 18,352, 485 | 16, 215, 801 | 12, 943, 915 —20.2 
Grand total........................... 138, 669, 837 |174, 435, 937 |180, 880, 323 ¡153, 651, 903 —15. 1 


TABLE 27.—Bituminous coal cleaned in the United States, by type of equipment 
in actual operation, 1948—49 


[Coal cleaned and plants operated by consumers at ee washeries in Colorado and Pennsylvania 


inclu 

Cleaned by each 
5 Net tons of clean coal type (percent of 

Type of equipment 

1948 1949 1948 1949 1948 1949 
Wet methods: 

777 249 280 87, 506, 353 72, 422, 697 48. 4 47.1 
Concentrating tables 11 15 4, 359, 859 4, 039, 533 2.4 2.6 
Sedu ons A 74 82 18, 304, 622 14, 865. 261 10.1 9.7 
Lennderg. -2...20 18 18 16, 787, 899 11, 238, 108 9.3 7.3 
Depse media... 86 104 20, 637, 635 17, 821, 524 11.4 11.6 
Jigs and concentrating tables 15 15 5, 252, 035 3, 287, 708 2.9 2.2 
Other combinations and methods 29 36 11,810, 119 17, 033, 067 6.5 11.1 
Total wet methods.............. 482 550 | 164, 664, 522 | 140, 707. 988 91.0 91.6 
ic methods... ............... 84 88 16, 215, 801 12, 943, 915 9.0 8.4 
Grand total 1 566 1638 | 180,880.323 | 153, 651, 903 100. 0 100. 0 


! Number of plants using both wet and pneumatic methods was 64 in 1948 and 67 in 1949. 


TABLE 28.— Total production from bituminous-coal mines served by cleaning 
. plants in the United States, 1948—49, in net tons 


[Does not include estimates for mines that may ship to consumer-operated plants] 


Change 
Type of equipment 1948 1949 from 1048 
(percent) 
Wet methods: 

27 TE . 127. 475. 329 97, 793, 857 —23. A 
Concentrating tables 1. 659. 611 2, 611, 233 +57. 3 
Classifiers ²³˙˙wüm⁵I ³ AAA um-! ( Urea E tl 35. 275, 913 28, 898, 305 —18. 1 
1! Ku 16, 000, 190 10, 606, 983 —33. 7 
Denge med ia 40, 965, 796 34, 283, 028 —18. 3 
Jigs and concentrating tables. 5, 552, 845 3, 492, 223 —37.1 
Other combinations and methods 16, 929, 753 23, 370, 652 +38. 0 
Total wet metbod sees 243, 859, 437 201, 056, 281 —17.6 
te methods: A reet See EU 56, 288, 590 40, 612, 954 —27. 8 
ale; ðVw da 300, 148,027 |. 241, 669, 235 19. 5 
Les duplication 48, 436, 486 35, 347, 070 —27.0 
Nee 8 251, 711, 541 206, 322, 165 —18. 0 
United States total production 22ʒꝝ·/ʒ 599, 518, 229 437, 868, 036 — 27. 0 
Percent produced at mines having cleaning plants 42. 0 rA U 


1 Mines — both wet and pneumatie methods. 
3 Includes all coal except Pennsylvania anthracite. There are no mechanical cleaning plants at lignite 
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TABLE 29.—Total production from bituminous-coal mines served by cleaning 
plants in the United States, by method of mining, 1946-49 


[Does not include estimates for mines that may ship to consumer-operated plants] 


Method of mining 


Mined from ap E 
Mechanicall pit 5 
Hand - load 3 und 

er; A eee sex 


TABLE 30.—Bituminous coal mechanically cleaned by wet and pneumatic 
methods in the United States, by States, 1948-49 


[Coal cleaned and plants operated by consumers at central washeries in Colorado and Pennsylvania 


included] 
: Output mechani- 
Plants in operation Net tons of clean coal cally cleaned (per- 
State cent) 
1948 1949 1948 1949 | 1948 | 1949 
II WE EES MS HEN 55 | 56 13, 463. 049 9, 360, 954 | 71.6 | 72.4 
a ee e ARES d. $ | 1 2 147. 360 199, 384 36.1 | 43.9 
00 uA RS 4 3 134, 569 | 5, 491 | 8.1 | 5.8 
G A 8 8 1. 530, 318 | Ee 223, 987 27.2 26. 4 
rr 55 62 34,619,845 | 27,428, 245 53.0 58. 1 
InMOME rs ca dd 22 26 13, 530, 612 10, 548, 456 56. 7 63. 7 
RA A 3 5 1,191, 344 1. 101, 022 46. 9 54.2 
FU NE V Lu rag EE 37 52 11, 560, 556 12, 804, 543 14.1 | 20. 6 
„ — —— 2 2 216, 637 71, 914 13. 0 | 10.8 
1 ²˙¹˙»̃ ET E 9 Y 3, 310, 227 3, 004, 757 82.3 82. 4 
UU [ 3 2 182, 721 182, 411 6.3 6.6 
„e | 2 | 2 411,325 339, 672 30. 2 33.8 
d) MERA | 19 20 | 10, 340, 972 | 9, 011, 617 26. 7 29.1 
— eae Si 2 5 706, 311 738, 718 | 20. 4 24, 4 
Cony VANS 152... cacccnseocwusece 66 78 35, 602, 133 31, 984, 239 26.5 35. 9 
ON AE A O uniri | 3 4 266, 900 193, 854 4.1 4.6 
A ˙ A oL MES | 5 5 2, 134, 386 2, 086, 754 31.3 33. 9 
1 ˙;²inꝛ²ñ] ES | 21 21 4, 098, 567 3, 714, 188 22. 8 25. 5 
.. 2m BabS ae mS» | 20 19 | 1, 055. 749 | 802, 071 86. 5 89. 2 
MADE VU dede | 165 190 | 46,376,742 | 38,718, 596 27.5 | 31.6 
P | 3 502 4571 | 180,880,323 | 153,651, 903 30. 2 | 35.1 


1 Includes some coal mined in Tenne lvania and cleaned in Ohio and a small tonnage mined in other States 
and cleaned at a consumer-o plant in Pennsylvania. 

? Includes some coal mined in ate y Virginia and cleaned in Ohio and Pennsylvania. 

3 oprea nis H 64 plants using both wet and pneumatic methods of cleaning and 438 plants using only 1 


4 Represents 67 plants using both wet and pneumatic methods of cleaning and 504 plants using only 1 
cleaning method. 
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TABLE 31.—Operations at bituminous-coal-cleaning plants in the United States, 
by States, in net tons, in 1949 


Refuse re- 
ene 
cleaning 
process 


3, 445, 670 
58, 701 


6, 577, 241 


30, 170, 654 
868, 445 


be 8 8 888888 
* dee 


bd be 
P» 010m 


— 
ON 
“Ne 


8209, 786 
65. 961, 917 


—— | ES | CS | —ÓM— EN 


Total raw | Coal ob- 

State coal moved | tained in 

to cleaning | cleaning 

plants process 

iii 8 12, 806, 624 9, 360, 954 
AA A A 249, 085 190, 384 
AIKdUSAN OEE K.. Seis ates 64, 991 55, 491 
RN EEN 134, 062 123, 041 
TINO A A ! 33, 130, 226 | 27, 428, 215 
E, FER 12, 204, 622 | 10, 545, 456 
777 A a 1, 381. 829 1, 101, 022 
ff O NAME 15, 631, 029 | 12, $94, 543 
A AA A 86. 107 71,914 
ANU EEN 3, 830. 856 3, 004, 757 
Montana / 195, 511 182, 411 
New eie mesi tee 467, 963 339, 672 
101 DEENEN 11, 323. 57 9, 011, 617 
hh er 870, 051 738, 718 
¡CAI 30, 560, 607 | 25, 036, 181 
AO AA V8 223, 186 193, 884 
¡NAAA En 2,195,919 | 2,086,754 
PURINA RAN A RN 4,119,971 | 3, 714. 188 
Wasbing ton 1. 001, 507 802, 071 
est Virginla 7 45, 295,837 | 38, 718. 596 
Total at mines only ͥ — . 175, 773, 553 1145, 602, 899 
Pans A 8, 917, 449 8, 049, 004 
Grand total 1949 184, 691, 002 |153, 651, 903 


31, 039, 099 


= 
e 
00 


! In Alabama (for example) for every 100 tons of raw coal'cleaned in 1949 


was discarded and 73.1 tons of clean marketable coal was obtained. 
! Includes some coal that was mined in Pennsylvania and cleaned in Ohio. 
! Includes some coal that was mined in West Virginia and cleaned in Ohio and Pennsylvania. 
* Includes al] mechanical cleaning other than washeries operated by consumer steel companies. 
! Includes central washeries in Colorado and Pennsylvania operated by consumer steel companies. 


, an average of 26.9 tons of refuse 
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BY STATES AND COUNTIES 


Detailed production and employment statistics are given in table 34 
for each coal-producing county in the United States from which three 
or more operators submitted reports for 1949. Statistics on counties 
with less than three reporting producers have been combined with data 
for other counties in the same State to avoid disclosing individual 
figures, unless the operators have granted permission to publish them 
separately. Production of mines on the border between two States 
has been credited to the State from which the coal was extracted rather 
than to that in which the tipple was situated. If the coal is mined 
es Jands in both States, the tonnage has been apportioned accord- 


"ed. data in the present report, as in those published for many years 
by the Bureau of Mines, relate only to mines with an annual output of 
1,000 tons or more. That fact should be borne in mind when the statis- 
tics in this report are compared with similar data compiled by State 
mine departments. Differences arise largely from variations in 
cover age by State reports, some of which include data for all mines 
regardless of size, and others only data for mines employing more than 
a specified minimum number, ranging from 2 to 10 men. 

Because of a change in SEET of reporting, beginning with 1946, 
statistics of average production per man per day are not precisely 
comparable with those for other years. The figures since 1946 are 
based on the average number of men working daily, whereas the 
figures for previous years were based on the average number of men 
on the rolls per pay period. 

Coal data by States are also shown elsewhere in this chapter in 
tables 5, 6, 9, 10, 11, 13, 15, 16, 17, 19, 22, 24, 25, 30, 31, 35, 42, 43, 
44, and 51. Of these, tables 19 and 44 show counties separately. 
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TABLE 35.— Bituminous coal and lignite loaded for shipment by railroads and 


waterways in the United States, 


as reported by mine operators, in 1949! 


Net tons 


Route SES 
otal for 
By State route 
RAILROAD 
Alabama Central. .....................-...--..----.| Alabama.................. 57, 965 
————— ————P——— M wot e EE 422. 971 
Algers, Winslow & Western Indiana 1. 822, 206 
7 rr IEA TT ⁊ AA 41,824 
Kees mine! 172, 089 
Atchison, Topeka & Santa Fe. peed eee ee 1, 306, 786 
Baltimore & Ohio FFF 34, 808. 187 
Pennsylvania............- 
West Virginia............- 
Bessemer & Lake Eil. Pennsylvania 2, 778, 318 
Be vier de Southern Missouri 757. 618 
A ene Tennesse ch 91, 279 
Buffalo Creek & Gauley............................ West Virginia 1. 043, 055 
Cambria & Indiana — P̃ꝛr l Pennsylvania 2, 189, 612 
Campbell's Creek irginia. ..-........- 460, 
nen nen ⁊ AAA 1. 355, 793 
ES —.—.—.——:;— "age 47,054 
n 8 mm 
S298 Virginie , , 
West Virginia............. 
Cheswick & Harmar............ re sc. ses A 048, 373 
Chicago, Burlington & Quincy FCC | 7, 568, 738 
Chicago & Eastern Illinois.......................... Peet ee ee } 1. 632, 195 
Chicago & Illinois Midland.........................| Illinois................-..- 5, 128, 861 
Chicago, Indianapolis & Louisville...........--..--.| Indiana.............-...-- 271, 398 
Chicago Milwaukee, St. Paul & Pacific Montana (bituminous) 5, 018, 985 
North Dakota VAT e 
South Dakota (lignite).... 
Chicago & North Western Illinois. 2, 921, 280 
Chicago, Rock Island & Pacific. %%% MONA | 973, 065 
Sen 8 GE ) 3.906, 981 
Colorado de Boutbeestern. ce serere r-- FFC $7, 162 
Colorado & Southern do 199, 466 
Colorado & Wyoming O ..0 -2-200002 459, 479 
Conemaugh * Black ii FU AA 50, 689 
Cumberland & Pennsylvania Maryland................. 111.217 
Dardanelle & Russell ville Ry. Co Arkansas 35, 479 
Denver & Intermountain. nn Colorado —I— ä 74, 391 
Diare duo Grands EE >. s zi 4, 402, 767 
Detroit, Toledo de Ironton- nnn 3% 8, 710 
East Broad Top R. R. & Coal Co ——— een enn, 384, 509 
Erla... ho a } 795, 471 
Fort Smith & Van Buren Oklahoma 170, 391 
Galesburg & Great Eastern -n Huins ss sas. 256 361, 256 
ontana (bituminous).... 
Great Northern. — E North Dakota (lignite)...- 702. 267 
Washington............-.- 
See footnotes at end of table. 


1 Tonnages hauled by various methods of trans 


and. for lignite alone, in table 43. Average railroad freight charges in 1949-50 arc includ 


rted in table 10 


rtation and by States in 1949 are re 
in table 1. 
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TABLE 35.— Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators, in 1949 1— Con. 


Net tons 
ans Tota! for 
By State route 
RAILROAD—Ccontinued 3 
Gulf, Mobile & Ohio... . --->000-2.- 2-2- 1, 062, 978 
Huntingdon & Broad Top Mountain R. R. & Coal 212, 469 
Co. 
135, 320 
Illinois Central 1 
10. 535. 305 
Illinois erm. 310, 792 
158, 818 
Ine, ⁵ði?yẽd eau ERE EE MEAE 1, 775, 651 
Johnstown & Stony Creek.......................... 147, 969 
NI ! l 134. 336 
Kanawha Central..................... . eee een eens 107, 614 
277, 581 
Kansas City Souther- nnn S e 
Kelley's Creek & Northwestern West Virginin............. 856, 830 
Kentucky & Tenness cu Kentucky 335, 985 
Lake Erie, Franklin & Clarion Pennsylvania 455, 623 
Laramie, North Park & Western Colorado 2. 502 
Ligonier Valles: . eet ad Pennsylvania... .......... 22, 606 
Litchfield & Madison uns socios 558. 711 
Alabama 3, 059, 910 
IC 8 „091 
Louisville & Nashville Kentucky 25. 055, 023 
Tennesse 763, 318 
" Vireinig l.l c.l c.l.. 233, 245 
Mary LOS EE 1 POMPES E 35 
FTRan nas 158,9 
Midland Valley Oklahoma dU EROR 373, 205 
NOS A A 919, 450 
Minneapolis & St. Louis (pias C ater n 13. 862 
Minneapolis, St. Paul & Sault Ste. Marle............ North Dakota (lignite). .- 616, 686 
Missouri-Illinois.....................-. Lc cea cce c. VIN AA 35, 666 
Kansas....:....... — 320, 444 
Missouri-Kansas- Texas Missouri ak 
Oklahoma 279, 431 
Arkansas 456. 649 
Ilinols. ss a cicide 4, 445. 202 
Missouri face... e Kansas.................... 768, 333 
Missouri................... 69, 278 
PA 5 ec 
ennsylvanían............. ], ,R21 
Monongahela. En Qs. Virginia 7 831, 821 
Montana, Wyoming & Southern Montana (bituminous).... 205, 666 
Montour o aan ee et Pennsylvania 3, 242, 621 
Nashville, Chattanooga & St. Louis Tennessee 00o0OO 438. 178 
Minds 4,789, 929 
New York Central (includes coal shipped over Indiana 2. 392, 389 
Kanawha & Michigan, Kelley's Creek, Toledo and I OhI- oo 4, 876, 501 
Ohio Central, and Zanesville & Western) Pennsylvania 4, 908. 833 
West Virginia 1. 285. 487 
Nicholas, Fayette & Greenbrier e West Virginia 1,344, 215 
Kentucky y 22 4, 782, 173 
Norfolk & Western e c c ser MILLS B*** 7, 144. 422 
est Virginia. aa 23. 024, 266 
Northeast Oklabomg ............... esL scs cee cer. Lans ge J 725 
Montana (hituminous)....| 1,817, 249 
Northern Pacifle—eꝛe- cee eee cee yore Dakota (lignite)....| 1,120,791 
Washington 475. 807 
Oklahoma Cite-AdaAtoka s... Oklahoma 114. 989 114, 989 
Oneida & Western Tennessee 5. 441 5, 441 
Pacifc e y ak eee Washington 33. 538 33, 538 
ino CCC " 49, 448 
o ae „519, 631 
E e 6,141,867 |} 36, 258, 560 
i SE EE E EE Pennsylvanía............. 25,851, 058 
. West Virginia 698, 556 
Peoria "Terminal... ween AAA ANN AN THINGS. A ees 264, 629 . 264,620 
Pittsburgh € Lake Erie Pennsxylvaninn 1. 064, 975 1. 064, 975 
Pittsburg & Shawmut occ Pennsvlvania.. .......... 1. 787. 601 1, 787, 691 
Pittsburgh, Chartiers & Youghiogheny............. Pennsylvania.. .......... 28, 668 28, 605 
VU 204. 507 
Pittsburgh & West Virginia... Pennsylvania 402, 748 1,114, 082 
¡(West Virginia............. 506, 827 


See footnotes at end of table. 
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TABLE 35.—Bituminous coal and lignite loaded for shipment by railroads and 
waterways in the United States, as reported by mine operators. in 1949 '—Con. 


Net tons 
Route State Taat 
0 or 
By State route 
RAILROAD—Continued 
Pres OW esee or ee ie oe ee ere ³ A er West Virginia............. 66, 681 66, 681 
Rockdale, Sandow & Southern Texas (lignite)............ 49. 213 49, 213 
St. Louis & O' Fallon O .......--.--------- 318. 623 318, 623 
Alabamg 1,261, 364 
Arkansag............-....- , 269 
St. Louis-San Franelsco KANSAS 8 358, 205 3, 594, 508 
Missourl................... 
Oklahoma................. 1, 047, 301 
Alabama.. 1, 574. 786 
4 Mno F 6 T 
pndiang ; 
Southern Kentucky 639. 67 5. 192, 538 
Tennessee................- ]. 406. 610 
Virginia. 572, 690 
Southern Iow-w-a 8 ĩ AN S ³˙ AA det 27. 822 27, 822 
Southern Dëceite. 222 ee ees senec New Mexico 271,177 271,177 
Springfeld Terminall!!]!!lJlj Ii. A 400, 805 ; 
EELER EE, Tennessee................. 715, 435 715. 435 
ennessee Centraaalllk»2ks8s Tennesse 234, 494 234, 494 
Tennessee Coal, Iron & Railroad Co................ Alabama 2, 734, 545 2, 734, 545 
Thomas & Ggereion. cce ec ce eese see Alabama 346. 055 346. 085 
Toledo, Peoria & Western Hines; 8 18, 741 18. 741 
J%/%%VVCC;!.;.ũũ vy y E eee Pennsylvania 50, 482 50, 482 
Goleo 537. 265 
Union Feile Washington 42, 762 4, 906, 290 
WyOo ming 4, 326, 263 
e ß tke oes Pennsylvania , 406 464, 406 
¡A A IA ie eL E q EE 211 85 1. 516. 484 
rng 10, 
Virginian... .-.-----------------2200--2-22e-ceee ee { West Virginia 10, 845, 593 } 10, 956, 247 
Illinois. ................... L 011, 530 
z VCC „ % ER 275. 780 1, 715, 809 
Missourt. ...... 22. o 22 428, 499 
West Virginia Northern............................- West Virginia. ............ 1, 583, 096 1, 583, 996 
Western Allegheny ccce eese Pennsylvania 171, 436 171. 436 
Maryland................. 327, 955 
Western Maryland.................. k Pennsylvania 418, 428 4, 066, 533 
West Virginia............. 3, 320, 150 
Wheeling & Lake Erie OHIO: ie vocc ire sine 6, 026, 182 6, 026, 182 
Wmirede Lll LL Lll... E West Virginia. ............ 140, 183 140, 183 
Woodward Iron Co, Alabama 695, 466 695. 460 
Youngstown & Southern Oiii vec ceca uni neas iE 8, 784 8, 784 
Total railroad shipments...................... |]... . ccc c LL Le eL e ee 356, 601, 818 | 356, 601, 818 
WATERWAY 
Alezhene t e dE Pennsylvania............. 1, 109, 361 1, 109, 361 
Black Warrior River Alabama 13, 620 13. 620 
¡a A AN NS cs Tennessee 81, 104 61, 104 
Hipiol tee ( ( VTV Iii dado 879. 122 879, 122 
Kanawha River West NA da 15 811.007 1,811, 007 
Pennsylvania 5, 107, 136 
Monongabela River [west Virginia............- 1, 046, 191 ) 16, 153, 327 
Kentucky kx 222 293, 531 
Ohio Rives EE E e pekence $e {Gh J%%ͤ . 886, 017 1, 719, 400 
West Virginia 539, 852 
Tennessee River Tennessee 6. 646 6, 646 
Youghiogbeny River Pennsylvania 54. 897 54, 897 
Total waterway abinmenta el 21,828, 484 | 21,828, 484 
Total loaded at mines for shipment by rail“! . 378, 430, 302 | 378, 430, 302 
roads and waterways. 
Rhipped F oa see os wie ͥ ³ AAA AAA ³ A UE DELE 47. 786, 511 47. 786. 511 
Used at mine ft EE 11,651,223 | 11,051, 223 
Total production 1949 len ue „„ 437, 868, 036 | 437, 868, 036 


| 


Includes coal loaded at mine directly into railroad cars or river barges, hauled by truck to railroad sid- 
ing and hauled by truck to waterway. In general, figures show the quantity of bituminous coal and lignite 
originated for each railroad and „ reported by mine operators. It must be noted that in one year 
an operator may report coal loaded on the subsidiary railroad and in another year the same operator may 
report coal loaded on the parent railroad system. 

! Includes coal used by mine employees, taken by locomotive tenders at tipp e. used at mine for power 
and heat, coal transported frorn mine to point of usa by conveyor or tram, coal made into beehive coke at 
mine, and all other uses at mine. 
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CONSUMPTION 


TABLE 36.—Consumption of bituminous coal and lignite, by consumer class, with 
retail deliveries in the United States, 1933-50, in thousands of net tons 


Electric Bunker 


ee | ee — — | oes | eS |S — 


E 088 | 1,316 | 72548 | 1,408 | 38,681 | 10,009 | 2,832 
1934. ..... 29,707 | 1,321 | 76,037 ,635 | 44,343 | 10,898 | 3,500 

SES ,936 | 1,576 | 77,109 | 1,469 | 49,046 | 11,747 | 3,516 
1936. ..... 104] 1,622 | 86,391 | 2,698 | 63,244 | 13,471 | 4,771 
1937...... 41,045 | 1.832 | 88, 4.927 | 69,575 | 12,853 | 5,247 
1938...... 36,440 | 1,352| 73,921 | 1,360 | 45.206 | 8,412| 4.483 
1939...... ,304 | 1,477 | 79.072 | 2.208 61. 216 9,808 | 5,274 
1940...... 49,125 | 1,426 | 85.130 | 4,803 | 76,583 | 10,040 | 5,633 
1941...... 59, 1,643 10,529 | 82,609 | 10,902| 6,832 
1942...... 63,472 | 1,585 | 115,410 | 12,876 | 87,974 | 10,434 | 7,570 
1943. ..... 74,036 | 1,647 | 130,283 | 12,441 | 90,019 | 11,238 | 5,851 

ERE 76,656 | 1,559 | 132,049 | 10,858 | 94,438 | 10,734 | 3,789 
1945...... 71,603 | 1,785 | 125,120 | 8,135 | 87,214 | 10,084 | 4,215 
1946...... 68,743 | 1,381 | 110,166 | 7,167 | 76,121 | 8.603 | 7,009 
1947...... 86, 1.689 | 109,296 | 10,475 | 94,325 | 10,048 | 7.938 
1948. ..... 95,620 | 1,057 ; 10,322 | 96, 10,046 | 8,554 
1949. 80, 610 874 | 68,123 | 5. 354 | 85,882 | 7,451 | 7,988 
1950 7. 88, 261 717 E 8,845 | 94,651 | 7,698 | 7,921 


! Federal Power Commission. Represents latest available revised figures for bituminous coal and lignite 
consumed by public-utility power plants in power generation, including a small quantity of coke amount- 
ing to approximately 100,000 tons annually. 

2 U. S. Department of Commerce. 

3 Association of American Railroads. Represents consumption of bituminous coa] and lignite by class I 
railways for all uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Commerce 
Commission reports that in 1949 consumption for al] uses by class I line-haul railways, plus purchases of class 
II and class III railways, plus purchases by all switching terminal companies combined was 71,492,131 
tons of bituminous coal and lignite. 

4 Includes a small amount of anthracite. 

N based upon reports collected from a selected list of representative manufacturing plants and 
retailers. 

è The total of classes shown approximates total consumption. It is not possible to calculate consum p- 
tion closely from production, imports, exports and changes in stocks because certain significant items of 
stocks are not included in year-end stocks. These items are: Stocks on Lake and Tidewater dccks. 
stocks at other intermediate storage piles between mine and consumer, and coal in transit, 

! Preliminary figures. 


COAL—BITUMINOUS AND LIGNITE 327 


Other industriol 
and miscellaneous 


2 


Retail dealer 
deliveries 


Steel and rolling mills | 
Oven coke 


Beehive coke 
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Electric power utilities 
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Non 6.—Consumption of bituminous coal and lignite, by consumer class, with retail dealer deliveries 
in the United States, 1941-50. 


TABLE 37.—Fuel economy in consumption of coal at electric-utility power plants 
in the United States, 1919-50 


Pound, of | Economy Pounds of Economy Pounds of Za 
per | gain over per | gain over per n over 
Year | kilowatt- 1919 Year | kilowatt- 1919 Year | kilowatt- | 1919 

| hour t) bour (percent) hour (percent) 
— 
1919 3.00 . 1930. 1. 60 50. 0 || 1941 1.34 58. 1 
120. 3. 00 6.2 || 1931. 1.52 52.5 || 1942...... 1.30 59.4 
Mi... 270 15.6 || 1982...... 1. 49 53.4 || 1943...... 1.30 59. 4 
92...... 2. 50 21.9 || 1933...... 1. 46 54.4 || 1944 1. 29 59.7 
E. ` 2. 40 25.0 || 1934 1.45 54.7 || 1945...... 1.30 59.4 
I9M 2 20 31.3 || 1935...... 1. 44 55.0 || 1946...... 1. 29 59.7 
9s ..... 2. 00 37.5 || 1936...... 1.44 55.0 || 1947...... 1.31 59.1 
1928... 1. 90 40.6 || 1937...... 1.44 55.0 || 1948...... 1.30 59.4 
192...... 1.82 43.1 || 1938...... 1. 40 56.2 || 1949 1. 24 61.2 
128 .. 1. 73 45.9 || 1939...... 1.38 56.9 || 1950...... 1.19 62.8 
193...... 1 66 48.1 || 1940...... 1.34 58.1 
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FIGURE 7.—Trend in fuel economy at electric-utility power plants in the United States, 1920-50. 


RELATIVE RATE OF GROWTH OF COAL, PETROLEUM, GAS, AND 
WATER POWER 


The total supply of available energy in the form of coal, oil, natural 
gas, and water power in 1950 was 35,137 trillion B. t. u.—an 11.5- 
percent increase over 1949. 

The figures are expressed in British thermal units because some com- 
mon denominator is necessary for such unlike quantities as tons of 
coal, barrels of oil, and cubic feet of gas. Table 38 summarizes the 
equivalent of each of the fuels in trillions of British thermal units. 
Water power is represented by the equivalent fuel required to perform 
the same work. The table covers 1889 and 1899 to 1950. 

In converting water power to its equivalent of fuel required to per- 
form the same work, the prevailing or average performance of all fuel- 
burning central electric stations for each year in question has been 
used. "This average has declined from about 7.05 pounds of coal per 
kilowatt-hour in 1899 to 1.19 in 1950, which shows the influence of 
improving fuel efficiency. The prevailing fuel equivalent closely ap- 
proximates the quantity of fuel that would have been needed in any 
one year to generate the same power in a stcam-electric station. It 
should be noted, however, that the ultimate use of the water power 
generated often displaces fuel burned much less efficiently than in 
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central stations and that no other important branch of fuel consump- 
tion has made advances in fuel efficiency approaching that of the 
central stations. As these tables attempt to determine the total 
energy from all fuels and from water power, the ideal factor for con- 
verting water power into fuel equivalent would be the average effi- 
ciency of all forms of fuel consumption in each year. No basis for 
determining such an all-embracing average exists at present, but 
enough is known to make certain that it would show much less reduc- 
tion from 1899 to 1950 than do the central stations. 


Total energy 
(including woter power 
at prevailing fuel equivalent) 
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FiocRE 8.—Annual supply of energy from mineral fuels and water power in the United States, 1899-1950 


. The figures for oil represent production of crude petroleum and 
imports; the figures for natural gas represent marketed production. 
Most of this production does not come into direct competition with 
coal. Much of the supply of both oil and gas is used in regions of 
the country, such as California and portions of the Southwest, where 
coal is available only at unusually high cost because of high transporta- 
tion charges. About one-third of the natural gas is used in the field for 
2322945322 
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drilling or Speratane oil and gas wells and pipelines or for the manu- 
facture of carbon black. More than half of the oil is used in the form 
of line, kerosine, and lubricants, for which purposes coal cannot 
well compete, except at very much higher levels of oil prices. Even 
these refined products, however, involve a certain measure of indirect 
competition with coal, for the energy market of the country is becom- 
ing more fluid and competitive, and a demand that cannot be met by 
one source of supply tends to fall back on the others. 

The subject of interfuel competition is exceedingly complex, and 
an elaborate analysis and the accumulation of data not now available 
would be required to determine even approximately how much of any 
one fuel actually has been displaced either by other fuels or by water 
power. The present tables do not permit determination of such dis- 
placement; their purpose is rather to measure the long-time trends in 
the total demand for energy. 

An exploratory study concerned with interfuel competition and 
including a projection of 1965 energy requirements and supplies, by 
commodities, was published by the Bureau of Mines.” 
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FIGURE 9.—Percentage of total British thermal unit equivalent contributed by the several sources of 
in y 3 States, counting water power at the prevailing fuel equivalent of central stations in 
year, 1899-1950. 
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Se Barnett, Harold J., Energy Uses and Supplies, 1939, 1947, 1965: Bureau of Mines Inf. Circ. 7582, 1950, 
pp. 
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TABLE 38.— Annual supply of energy from mineral fuels and water power in 
the United States, 1889 and 1899-1950, in trillions of British thermal units! 


Petroleum (crude)| Natural | Total 


Penn- - petro- Total 

Year syivania] nous leum mineral Water | Grand 

anthra- and fuels | POWer 3| tota 

cite lignite tic pro- | Imports | produc- | natural 
gas 

w...... 1,157 | 2,507 472 (3) ) 
180 1, 5,065 571 7,171 238 GI 
100 1,457 | 5,563 623 250 7,803 
i901...... 1, 714 5,917 685 | 8,316 264 580 
102 1,051 6, 818 816 289 8, 974 
Wm. 1,895 | 7,408 902 | 10,205 321 10, 526 
1904...... 1,858 | 7,301 1,012 | 10,171 354 | 10, 525 
1905...... 1,973 8, 255 1,188 | 11,386 386 | 11,772 

1006 1. 811 8, 983 734 1,162 | 11,946 414 | 12, 
120 2,174 10, 343 963 1,400 | 13,917 441 14, 358 
196...... 2,115 | 8,713 | 10,828 | 1,035 1,467 | 12,295 476 | 12,771 
1900 2 9,949 | 12,008 | 1,062 1,579 | 13,587 513 | 14,100 
1910...... 2,146 | 10,928 | 13,074 1,215 1,765 | 14,830 539 15, 378 
1911. 2, 10, 635 , 933 1,279 1,838 | 14,771 565 | 15,336 
9...... 2,143 | 11,799 | 13,936 | 1,298 1,937 | 15,873 585 16, 458 
1913. 2,325 | 12,535 | 14,860 1, 441 2,165 | 17,025 609 17, 634 
1914. 2,307 | 11,075 | 13,382 | 1,841 2,275 | 15,657 636 | 16,293 
1915...... 260 | 11,597 | 13,857 1, 630 2,411 | 16,268 659 | 16927 
1516. 2,224 | 13,166 | 15,390 | 1,744 2,675 | 18,065 681 18, 746 
117. 2,530 | 14,457 | 16,087 1, 945 2,975 | 19,962 700 | 20,662 
o d 10 | 15,180 | 17,600 | 2,064 3, 058 748 701 21, 449 
1919. 2 12,206 | 14,444 | 2,105 3,303 | 17,747 718 | 18,465 
120 2,276 | 14,899 17, 178 2,569 4,043 | 21,218 738 | 21,986 
Im...... 2,298 | 10,897 | 13,195 | 2,739 4,178 | 17, 620 | 17,903 
122. 1,389 | 11,063 | 12, 3, 234 4,702 | 17,244 643 17, 887 
193...... 2,371 | 14,792 | 17,163 | 4,248 476 | 1,083 | 5,807 | 22, 685 , 655 
194...... 2,233 | 12,672 | 14,905 | 4,141 451 1,228 | 5,820 | 20,725 648 | 21,373 
125. 1,570 | 13,625 | 15,195 | 4,430 359 | 1,278 | 6,067 | 21,262 668 | 21,990 
128. 2.1 15,022 | 17,167 | 4,471 350 | 1,411 6,232 | 23,309 728 | 24,127 
Iw 13,565 | 15,599 | 5,227 339 1,553 | 7,119 | 22,718 776 | 23,494 
IR. 1,914 | 13,120 | 15,034 | 5,229 463 1,686 | 7,378 | 22,412 854 , 266 
1 9. 1,875 | 14,017 | 15,892 | 5,842 458 | 2,062 | 8,362 | 24,254 816 | 25,070 
120 1,762 | 12,249 | 14,011 5, 208 360 | 2,089 | 7,657 | 21,668 752 , 420 
BL 1,515 | 10,011 | 11,526 | 4,936 274 1,813 | 7,023 | 18,549 668 19, 217 
«m. : 8,114 | 9,380 | 4,554 250 1,673 | 6,496 | 15,866 713 | 16,579 
Zeng 1, 8,741 | 9,900 | 5,253 185 1,672 | 7,110 | 17,109 711 17, 820 
7 1. 9,415 | 10,867 | 5, 267 206 | 1,904 | 7,377 | 18,244 698 18, 942 
LL. 1,325 | 9,756 | 11,081 5, 780 187 | 2,060 | 8,027 | 19,108 19, 914 
196. .. : 11,504 | 12,890 | 6,378 187 | 2,330 | 8,895 | 21,785 812 | 22,507 
7 1,317 | 11,673 | 12,900 | 7, 410 159 | 2,588 | 10,166 | 23,156 871 | 2407 
1$38...... 1,171 9,132 | 10,303 | 7,043 155 | 2,468 | 9,664 | 19,967 866 | 20,833 
M,9.. ‘ 10,345 | 11,653 | 7,337 192 | 2,663 | 10,192 | 21,845 838 | 22,683 
1940. ..... 1,308 | 12,072 | 13,380 | 7,849 247 | 2,860 | 10,956 | 24,336 880 | 25,216 
1941 1, 13,471 | 14,903 8, 133 204 3,024 | 11,451 | 26,354 934 27, 288 
le 2. 1. 15,267 | 16,799 8, 043 71 3,282 | 11, 28, 195 1, 136 29, 331 
1943. 1, 15, 463 | 17,003 8, 733 80 3,671 | 12, 29, 487 1, 304 30, 791 
194...... 1,618 | 16,233 | 17,851 9, 732 260 | 3,989 | 13,981 | 31,832 1,344 33,176 
IMS... 1,396 | 15,134 | 16,529 | 9,939 429 | 4,213 | 14,581 | 31,110 1,442 | 32,552 
1946...... 1, 13,989 | 15,526 | 10,057 517 | 4,333 | 14,907 | 30,433 1,406 | 31,830 
1947...... i 16, 522 | 17,975 | 10,771 576 | 4,926 | 16,273 | 34,248 | 1, 426 35,674 
MB 1,451 | 15,707 | 17,158 | 11,717 746 | 5,534 | 17,997 | 35,155 | 1,481 36, 636 
40 i 11, 472 10, 683 897 | 5,827 | 17,407 | 29,967 | 1,539 | 31,503 
1850 (... 1,128 | 13,414 | 14,542 | 11,438 | 1,002 | 6,583 | 19,023 | 33,565 | 1,572 | 35, 137 


! The unit heat values employed are: Anthracite, 12,700 B. t. u. per pound; bituminous coal and lignite, 
13,100 B. t. u. per pound; petroleum, 5,800,000 B. t. u. per barrel: natural gas, 1,075 B. t. u. per cubic foot. 
Water power includes installations owned by manufacturing plants and es, as well as Government- and 
Drivately-owned public utilities. The fuel equivalent of water power is calculated from the kilowatt-hours 
ol power produced wherever available, as it is true of all public-utility plants since 1919. Otherwise, the fuel 
equivalent is calculated from the reported horsepower of installed water wheels, assuming a capacity factor 


332 


MINERALS YEARBOOK, 1950 


TABLE 39.—Index numbers for relative rate of growth of coal, oil, and water 
power in the United States, 1889 and 1899-1950 


ee | ee | emg | P ndi ee || ms | A EE, | Ge 


eier Bitumi- 
sylvan nous 
Year anthra- | coal and 
cite lignite 
1889...... 46 17 
1899...... 61 33 
1900...... 58 37 
1901...... 68 39 
1902...... 42 45 
1903...... 75 49 
1904...... 74 48 
1905. ..... 79 54 
1906 72 59 
1007 87 68 
1908 84 57 
1900. 82 66 
1910...... 85 72 
1911...... 92 70 
1912...... 85 78 
1913...... 93 83 
1914...... 92 73 
1915...... 76 
1918...... 89 87 
1917...... 101 95 
1918...... 100 100 
1919...... 89 80 
1920...... 91 98 
1921...... 92 72 
1922...... 55 73 
1923...... 94 97 
1924...... 89 83 
1925...... 63 90 
1926...... 85 99 
1927...... 81 89 
1928...... 76 86 
1929...... 76 92 
1930...... 70 81 
1931...... 60 66 
1932...... 50 53 
1933. 50 57 
1934...... 58 62 
1935...... 53 64 
1936...... 55 76 
1937...... 52 77 
1938...... 47 60 
1939...... 52 68 
1940 52 80 
19414. 57 89 
1942. 61 101 
1943. 61 102 
1944 64 107 
1045...... 56 100 
1946. 61 92 
1947. 58 109 
1948...... 58 103 
1949 ... 43 76 
1950 2 45 88 


(19182100) 

Petroleum (crude)| Natural| Total 
gas petro- 

(mar- leum 

Domes- keted and 
tic pro- | Imports| produc- | natural 

duction tion) gas 
10 |......... 35 15 
16 1222222 31 19 
18 |:........ 33 20 
19 |......... 37 22 
25 | escenas 39 27 
v^. M CN 41 29 
8 43 33 
38 |......... 49 38 
36 |........- 54 38 
3 56 46 
80 |......... 56 48 
^.) Y A 67 52 
59 1 71 58 
62 4 71 60 
18 78 63 
70 45 81 71 
75 45 82 74 
79 48 87 79 
84 55 105 87 
94 80 110 97 
100 100 100 100 
106 140 103 108 
124 281 111 132 
133 332 92 137 
157 337 106 157 
206 217 140 190 
201 206 158 190 
215 164 165 198 
217 160 182 204 
253 155 201 233 
253 211 218 241 
283 209 266 273 
252 164 270 250 
239 125 234 230 
221 118 216 212 
255 84 216 233 
255 94 246 241 
280 85 266 262 
309 85 301 291 
359 73 334 332 
341 70 318 316 
355 88 344 333 
380 113 369 358 
394 134 390 374 
390 32 423 373 
423 37 474 408 
472 119 515 457 
482 196 544 477 
487 236 559 487 
522 263 636 532 
568 341 714 589 
518 410 752 569 
554 458 849 622 


DSSSL 8 


SS 


28128 88888 SEBSA 8 


8 N S823 


me prd 
8882 


Data not available. 
1 Preliminary figures. 
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TABLE 40.—Percentage of total British thermal unit equivalent contributed by 
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the several mineral fuels and water power in the United States, 1899-1950 ! 


Preliminary figures. 


, Percentages based upon figures in table 38, 
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STOCKS 


Stocks of bituminous coal and lignite in the hands of industrial 
consumers and at retail yards in 1941-50 are shown graphically in 
figure 1. Stocks at upper Lake docks in 1949-50 are listed in table 1. 


TABLE 41.—Stocks of bituminous coal and lignite in hands of commercial con- 
sumers and in retail dealers’ yards in the United States, 1949-50 


Days' supply at current rate of consumption on date of stock taking 


Date 

1949 
Jan. A 000 43 38 53 90 52 46 
Fb... 000 45 36 49 91 50 4 
FF! 2o 000 49 39 49 04 48 46 
Apr. | A ĩ ᷣ⁵— 60, 511, 000 42 37 45 93 46 42 
JJC eee s 65, 164, 000 47 49 55 111 51 5 
June I 72, 755, 000 59 68 70 128 66 65 
TCC AA 74, 161. 000 63 74 84 121 76 e8 
Aung I 2 69, 119, 000 61 75 77 126 72 72 
c eege 68. 621, 000 57 65 66 117 70 63 
Oct. EI 62, 064, 000 50 59 56 114 68 51 
NOV: LI. AA A 47, 165, 000 52 42 97 48 4 
Dec. 1.................. 45, 804, 000 42 52 34 87 44 37 
Dec. III.. 45, 111, 000 39 39 35 7 45 32 

1950 
II! ³·¹ 45, 111, 000 39 39 35 77 21 45 n 
D.... 37, 119, 000 20 33 32 64 18 41 2 
Mar: 1— 3: 8 24. 583. 000 17 20 23 48 14 26 20 
M | DEE 28, 054, 000 21 21 25 50 15 30 2 
JJV 37, 590, 000 28 31 39 63 16 22 31 
June lll. 44, 705, 000 35 42 47 78 20 87 41 
July WEE 51, 376, 000 42 51 54 86 2 43 46 
AUR. A A 51, 979, 000 39 51 63 94 21 47 48 
c 58, 964. 000 47 49 63 91 23 50 48 
Oct, ! 64, 293, 000 52 83 68 100 2 54 52 
lh A DEE 70, 478, 000 57 50 69 101 24 56 86 
PFC» ·o˙¾⅛.‚·˙ 72, 131, 000 61 45 61 98 25 85 M 
Det. 3l..............--- 72, 516. 000 61 39 58 93 28 53 50 
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PRICES 


TABLE 43.— Average value per ton, f. o. b. mines, bituminous coal and lignite 
produced in the United States, by States, 1949—50 1 


1950 (pre- 
SE liminary) 


e d A E $6. 19 $6.12 $6. 17 
EU s A AO 7.86 7.63 7.58 
e TEE, med e E 4. 85 4.85 
ENTREE 8. 54 7. 84 7.64 
California (lignite)... rrr rrr rer rr ere rre r e --- mi 10. 00 
d n» C1111 SURE E ae 14 12 k. 12 
JJ) ³ĩV¹¹ii ĩð / ⁵⁵⁵ 8 7. 78 „„ 
EA: AN ˙Ü»Wa; 3. 90 4.10 4.04 4.13 
LLENA EAS See ak 3. 93 4.21 4. 05 3. 88 
Eeer cuenta see 3. 61 4. 52 4.01 3. 79 
UC EE 3. 86 4. 89 8.92 8.92 
e y EMI 3. 75 5. 30 8. 04 5. 16 
iii 8 4. 35 5. 39 5.24 5. 00 
„ e . EE 10.12 10. 12 (2) 
TT EE EEN 3. 97 5. 25 4. 09 4.08 
Montana (bituminous and lignite) .--20------00----- 1.30 4.17 2. 28 2.14 
F VVV 5.21 5. 21 5. 37 
lr A rr ( (2) (2) 
North and South Dakota (lignite 2. 41 2.17 2. 37 2.13 
DAW a tate css fas y ³ðÄ tet eee! 3. 68 4. 40 3. 97 3. 81 
ODO OR a ß condal 4. 55 6. 09 5.04 5.01 
Funn OS eech 4.07 5. 32 5. 01 5.00 
Ta es )) EE 4. 59 5. 33 5. S T 5.39 
fkk geet 1.02 AA 1. 
SON E E AA 4.77 4.77 4.76 
* AA DEN 5. 13 5. 60 5. 65 5. 58 
Fl!!! y 6. 14 6.79 6.71 6. 78 
rl E vy y 4. 54 5. 39 5. 30 5.16 
/ Ee 2.77 4. 06 8. 83 8. 83 
A ³· AAA 3. 94 5. 18 4. 88 4. 85 


! Average gross realization, selling cost not deducted. 

! Included in total. 

The average values per ton of bituminous coal and lignite sold in 
1890-1949 are listed in table 3, and those sold in 1905-50 are plotted 
Ih figure 2. The average values, classified according to method of 
mining, in 1914-49 are shown in table 14. The unit prices of railroad 
fuel and coking coal and the average retail price in 1949-50 are 
quoted in table 1. Figure 1 includes a graph of prices of railroad 
fuel in 1941-50. Lignite values are shown separately in tables 43, 


44, and 47. 
LIGNITE * 


. Aecording to reports received by the Bureau of Mines, United 
States Department of the Interior, the production of lignite in the 
United States in 1949, exclusive of small mines producing less than 
1,000 tons, totaled 3,092,130 net tons, —a slight increase over 1948 
and the highest output since 1937. The average value per ton in- 
creased from $2.27 per ton in 1948 to $2.37 in 1949. The average 


u Compiled by J. A. Corgan and M. I. Cooke: 
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number of men employed totaled 716, a slight increase over the 694 
men working in 1948; and the output per man per day based upon cal- 
culated man-days was 18.50 tons in 1949. The industry worked an 
average of 233 days in 1949 compared with 254 in the preceding 
year. North Dakota produced 96 percent of the total lignite mined 
in the United States; California, Montana, South Dakota, and Texas 
together supplied the remaining 4 percent. 

According to the Federal Power Commission, 1,212,901 tons of 
lignite were consumed in generating electric energy in 1949; this com- 
prises 39 percent of the total lignite mined in the United States in 
that year. The consumption in the West North Central States was 
1,190,935 tons, and the West South Central States and the Mountain 
States consumed 21,966 tons. 


TABLE 43.—Summary of production, value, employment, days operated, man- 
days of labor, and output per man per day at lignite mines in the United States 
in 1949, by States ! 


North 
Dakota 


South 
Dakota 


Production (net tons): 
Loaded at mines for shipment 2, 366, 045 
Commercial] sales by truck or wagon.. 
Used by employees, taken by loco- 


49, 213 


motives at tipple, and other uses....|.......... $82,135 |.......... 
Used at mine for power and heat 10, 366 AAA ss e uud 
Total: 
. 2, 967, 260 49, 473 


56, 693 


. $150, 785 87.003.712 $50. 410 
JJ O $124, 322 86,729, 42 $58, 034 
Average per ton: 
IJ A $3. 35 $2. 36 $1. 02 
EE $3. 20 $2. 27 $1.02 
Average number of men working daily: 
gers y 29 cc ͤ GEN 
Surface (including strip pits) 14 504 
Total employees: 
I)! E QUE. 43 637 
RE 36 620 
Average number of days worked: 
Seier 167 238 
Ne LO MEN 175 260 
Man-days of labor: 1949 .................. 7,192 | 151,639 


A verage tons per man per day: 1949... ... 


1 Exclusive of small mines producing less than 1,000 tons. 
$ Including output from Custer, Dawson, Richland, Roosevelt, and Sheridan Counties. 
Includes some lignite made into briquets. 
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TABLE 44.—Production, value, employment, days operated, man-days of labor, 
and output per man per day at lignite mines in the United States in 1949, by 
States and counties 


Value of production Average | Average 

produc- number | tons per 

County tion (net Average of days | man per 
tons) Total g worked day 


per ton 


CALIFORNIA 
Total California (Amador 
F 3,900 | $39,000 | $10.00 3 468 156 8. 33 
MONTANA 
COSME EE 13,793 | $47,124 $3. 42 11 1, 908 173 7.2 
VVV 2. 648 7. 944 3. 00 4 624 156 4.24 
Richland cece cceecnecee- 8,756 | 31.664 3. 62 6 1,184 197 7.40 
Roosevelt 4. 440 17, 760 4. 00 6 1. 050 175 4. 23 
FCC 15, 431 46, 293 3. 00 16 2. 426 152 6. 36 
Total Montana 1949...... 45,05 | 150,785 3.35 43 7,192 167 6. 27 
NORTH DAKOTA 

Adams, Burleigh and Divide...| 280,710 | $721,155 $2. 57 59 | 16,233 275 1 17.29 

Forman 5, 881 19. 336 3. 29 6 1, 200 200 4 
DEER ee 429.152 |1, 043, 909 2.43 65 15, 153 233 1 25. 32 
Hunnos EE 7.168 20. 070 2. 80 4 0 225 7.96 
Gaiden Valley 3,794 10, 815 2. 86 4 588 147 6.45 
ff.... 22. 658 70, 682 3.12 14 2, 125 152 1 10. 66 
Heltinger 14,488 | 42. 520 2. 03 13 1. 840 142 7.87 
Nene 3. 577 12. 521 3. 50 5 610 122 5. 86 
McLean. o.oo. cece cece eee 323,134 | 780, 901 2.42 63 14, 151 225 1 22. 83 
Ope; CHRON DUM 1, 225, 236 |2, 766, 204 2. 26 219| 57,959 265 ! 21.14 
„V 48. 888 | 119, 426 2.44 25 4, 635 185 1 10. 55 
FFF 5. 476 13, 665 2. 50 3 504 168 ! 10. 87 
Et PP cei ia eta e 106,658 | 176,278 1. 65 41 8, 958 218 111.91 
VVV 472, 780 1. 154, 577 2.44 100 | 24, 506 246 ! 19.22 
Wiliams.............. 5 17,660 | 51, 653 2. 92 16 2,187 137 8. 07 
Total North Dakota 1949.2, 967, 260 7. 003, 712 2. 36 637 | 151,639 238 19. 57 


RAS ͤ ͤ k A, ]⁰·u ww ddv̈ð v ð¾ IS IEA 


SOUTH DAKOTA 


AAA EN 


SE EENEG 2. 280 $7, 906 $3. 47 3 405 135 5. 63 

Ki ARA 24, 149 83, 740 8. 47 14 8, 840 274 6. 20 

Tota] South Dakota 1949 26, 429 91, 646 3.47 17 4, 245 250 6. 23 

BS IO AO. O. E EA AC IE RA 
TEXAS 


A AENA AAA — ——. 


We Teras (Milam County) 


eros 
D "re eem o o o e ap e e 2 


49,473 | $50, 410 $1. 02 16 


ra ! 13. 90 


UNITED STATES 


! Output is obtained chiefly from strip pits in which the production per man per day is large. 


In 1949, the Bureau of Mines received reports from 55 lignite mines 
Producing 1,000 tons or more annually. Seven mines produced over 
100,000 tons, and the output of these mines comprised 80 percent of 
the total production; 3 reported production of 50,000 to 100,000 tons 
each and supplied 7 percent of the total; and 45 mines producing less 
than 50,000 tons supplied 13 percent of the total. 
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TABLE 45.—Number and production of lignite mines in the United States, in 
1949, classifled by size of output 


Production 


Net tons 


Class P 
Number | Percent eroe: 
Average of total 
per mine 

100,000 tons and ovee rr 7 13 353, 962 80 
50,000 and under 100, 00 3 5 71, 439 1 
10,000 and under 50,000.........................- 12 22 21, 428 8 
Under 10,000 tons Le cese ee e- 33 60 4,332 $ 
Total 1940 oec eoe RR CUR ce S 55 100 56, 221 100 


TABLE 46.—Lignite operations of underground mines in the United States, in 
1949, by States 


North 


Method Montana Dakota 
Shot off the sol Ih net tons.. 24, 885 65, 256 
Cut by machines . len A A 445, 462 445, 462 
WOU AAA RR AN do.... 470,347 510, 718 
Number of employees: 
Underground. sii scc uu de ñ « e 162 
/ ͥ⁰ ⁰ ⁰ A EE 56 
)Cöõ U ͥ ¹·rĩ⅛tꝑ ⅛1 tl... 8 218 
Average number of days mines operated . 243 
Man«davs ll! A rw seo EP MEE 52, 945 
Average tons per Man per da 9. 65 


A total of 8 machines was used—2 ‘‘permissible’’ and 6 “other types.” 


The production of lignite from strip pits amounted to 2,581,412 
tons—83 percent of the total output of the industry. North Dakota 
produced 97 percent of the lignite mined by this method; the output 
of lignite from stripping operations for the other four States totaled 
only 84,499 tons. 


TABLE 47.—Summary of stripping operations that produced lignite in the United 
States in 1949, by States 


California; Montana ed DA Texas Total 


Number of strip pits 1. 1 1 34 2 1 39 
Number of shovels and dragline exca- 
vntorg -000000 77 1 1 47 2 1 8 
Coal produced by stripping....net tons. 3, 900 4, 607 |2, 406, 013 26, 429 49, 473 | 2, 581, 412 
Total value at mines. $39,000 | $14,091 85,982,382] $91,646 | $50,410 |$6, 177, 52V 
Average value per ton $10. 00 S. 00 $2. 40 £3. 47 $1.02 $2. 39 
Average number of men working daily: 
In strip kl iia 3 6 260 15 10 294 
il A A PA 1 195 2 6 204 
Total A ⁰ꝛmꝛ eaea 3 7 455 17 16 498 
Average number of days worked.......... 156 62 232 250 223 229 
Man-days of labor........................- 468 434 105, 452 4,245 3, 560 114.159 
Average tons per man per da 8.33 10. 82 23. 68 6. 23 13. 90 22.61 


Includes some pits in which stripping is done by hand. 
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FOREIGN TRADE 


TABLE 48.— Bituminous coal! imported for consumption in the United States, 
1948-50, by countries and customs districts, in net tons 


[U. 8. Department of Commerce] 


Country Customs district 
North America: CARA ECC 
‘oo Wer / eit 
e Dakota................. 


Duluth and Superior 
Galveston Leet 


Laredo 
E WEE Los Angeles 
Maine and New Hamp- 


Washington 


Includes slack, culm, and lignite. 
Less than 1 ton. 


TABLE 49.— Exports of bituminous coal, by country groups, 1946-50, in thousands 
of net tons 


U. S. Department of Commerce] 


Canada wa “Overseas” (all other countries) 
(includ- Indies 
Year EE. and  |Miquelon, | Total e 
land) and Se Ped ie Europe | Asia | Africa |Oceania| Over- 
Mexico Green seas” 
1946... 722. 035 253 27 1. 723116, 067 201 2874 37 |218, 909 |241, 197 
147 1 26,171 369 324 2,866 | 23 36, 761 311 2, 057 108 |242, 127 368, 667 
¡Y 2 28. 000 214 24 1, 867 16, 093 765 961 26 219. 716 | 45, 930 
1749. 2 16, 100 140 16 819 8, 682 |1, 395 612 88 |111,602 | 27, 842 
y NE 23, 010 108 1 1, 303 704 | 147 105 |.....- ..| 2,350 | 25, 468 


ee Bahamas and Panama. 
3 Excludes 102,179 tons ($1,010,820) exported to Austria as a part of the Army Civilian Supply Program. 


4 Figures on a aa and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 50.—Bituminous coal exported from the United States, 1946-50, by 


countries, in net tons ! 


{U. 8. Department of Commerce] 


Country 1946 1947 1948 1949 1950 
North America: 

BermudM aa. 2, 555 14.567 3.508 731 
ng, 8 21, 879, 705 [ 25, 848,117 | 25,842, 797 | 15, 982. 038 23. 009, (69 
Newfoundland and Labrador...... 153, 212 321,553 154, 932 115,797 TM 

Central] America: 
British Honduras.................. 76 30 4 45 , 50 
Canal Zonen 9, 554 34, 342 22, 207 9, 051 10, 032 
Costa AAA er Quz 62 50 3.177 42 41 
El Salvador......................- 77 128 86 176 | 110 
Guatemala. 253 257 230 140 337 
Honduras 8 262 302 293 76 372 
Nicaragua 10 D EE IA 6 
PANAMA s ee 50 35 45 20 50 
Greenland.. 4, 110 „ Ee TEES 
e . de 1, 688 694 1, 593 1.617 767 
Miquelon and St. Pierre...............|............ 4, 864 KL 
West Indies: 
British: 
Barbados 1. 269 2, 574 1j y 8 
Ja mae c... 65, 604 89, 339 48, 890 32, 465 3, 350 
Leeward and Windward.......|...........- „ E E 
Trinidad and Tobago.......... 68, 038 100, 797 57,675 33, 502 11,184 
Other British.................. 24 491 FF 
Cuba. Lu EE 99. 798 98, 277 76, 471 55, 907 73, (21 
Dominican Republic.............. 3,175 7.309 625 106 
A A A 5, 504 20, 448 1,910 9, 330 8, 940 
III ͥ ³‚5»m etis 2 15 15 15 
Netherlands West Indies 63 374 2. 004 137 RO 
Total North America. `... 22. 205, 089 1226, 503,851 | 26, 218,192 | 16, 246, 092 | 23,118, 681 
South America: 
Argenti... da es 486, 809 1, 113, 734 826, 750 30, 625 97, 443 
A 8 28, 211 329 511 15, 288 11,10 
A A EE 1, 083, 37 1, 468, 312 959. 323 681, 838 1,055, 305 
Fr ³ Kd eR PO MEA 17, 372 163, 693 27, 634 29, 472 97. 101 
Surinam reen 577 2,570 3,875 2, 510 3, 008 
Inn don e idit eas 105, 4^8 117,135 48, 705 58. 628 39, 168 
Other South America ................. 787 500 7 321 
Total South America. 1, 722.593 | 2,868,273 | 1, 867. 074 818, 682 303, 073 
Euro 
e e et dacatetuo dE 3 122, 391 BS, % ( A 
Belglum-Luxembourg ................ 887,957 | 3.363, 800 630, 604. 60, 352 
Deilma EE TEES 21,050,065 | 2,377. 583 / / 
Finlande. ccsetecn occ 8 250, 171 837, 271 F 48. 107 
Fang 8 2 5,065,365 | 12, 466, 388 8, 459, 268 3. 639, 516 10, 9H 
Germany A A 8 42, 630 D 31.333 
ët ß 9,330 156. % AAA 0 21. 743 
EE 91,676 34, 056 62, 830 04% 8 
Icelünd. ai ““!..„„h A 51,020 f ¹·¹ð1 ò ³¶ eie 
Feng EE 1, 005, 584 Rol AAA 10, R27 
tal AI ³ ae wee 24,697, 237 8, 780, 259 4, 696. 415 3. 912. 139 114. 578 
Netherlands .......................... 1 1, 618, 244 2, 601, 248 770, 761 310, 961 33, 629 
NOWAY EE 2753, 808 CCC 5. 643 
Portugal- ee 455. 024 846, 901 257, 230 184, 275 26. 378 
hn cca seen cows 860, 854 2, 074. 002 587, 322 437. 012 140. 882 
Switzerland A cce ure end 307, 586 683, 400 420, 621 186, 655 195, 975 
United Kingdom. loci 075.043 AAA 8 103. 57) 
Other Europe eere - 1 19, 918 6, 966 20, 117 1120 cares 
Total Europe... e e Ser 216,067, 235 |236, 760, 846 | 16,092, 771 8, 681, 784 793, 970 
Asia: 
gi; eg q Ee 88, 321 4, 234 40, 078 40, o)) 
Hong KONR A REIR RREV CES 39, 696 J;öÜ;—ͤ'.! E 
! NOE 10 32 3760] 32 so: amens Lees esu SEES 
Indochina Eeer E 14, 494 2 590 | AA AA A 
een. EE E APA A 
ISF edi... RexOzincr E MS ES J EE uec 
J7/ö§;ꝰ—[—f¶ mmm VE 8 688,776 | 1,355, 102 147, 218 
A A 58, 940 r ᷣ KK PR 
a EE // ö;õö; ES 
Other LI 8 11 23 3, 934 10 2 
Total Asía........................-.. 201, 462 311, 029 765, 164 | 1,305,114 147. 243 


See footnotes at end of table, 
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TABLE 60.—Bituminous coal exported from the United States, 1946-50, by 
countries, in net tons '—Continued 


Country 1947 1948 1949 1950 
Africa: 
AEN. A AN 2 547,118 | 1,052,370 556, 686 265, 576 68, 211 
h A AN EN AA 
British West Africa e AAA sowed oon 
AO Y CR Se 51,822 2.082% 6, 193 
Cape Verde Islands 25, 685 89, 354 (4) (i) 

JJ ͤ te ERU 85, 399 298, 135 27,598 |............ 8,557 
French Cameroon 140 17, 206 22. 7400 
French Equatorial Africa —— |. e see L|. LLL l.l. 10, 827 46.517 |............ 
French Morocco 47. 031 92. 020 169, 551 127,753 ER 
Tench west Africa 40, 505 244, 643 132, 668 84,595 |...........- 
))) 8 OF 083 ont 
O . . EE 10, 918 85, 273 
Madeira Islands 2. eee ee 27, 838 // 
Spanish Africa, n. e. . o 114. 311 22 48] A EE 
o A ME] 99, 931 14,531 9, 201 27. 470 

Other Africa 5 935 10, 725 6 
Total Africa. 1 873,612 2,057, 411 960, 740 611.751 105, 436 
C! 8 37, 487 107, 553 26, 192 88, 633 
ee EE BEE EE eS amem rcr m Rd 
Grand total. | 41, 197, 378 l 08, 666, 963 | 45, 930, 133 | 27,842,056 | 25, 468, 403 


TT ee A 


‘Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 


s n 0. 514 tons in 1946. 1,689,328 tons in 1947, 1,057,118 tons in 1948, 874,029 tons in 1949, and 717,488 


! Revised figure. ; 
‘Exclusive of 103,179 tons exported to Austria as a part of the Army Civilian Supply Program. 
ing Jan. 1, 1948, not separately classified. 


TABLE 51.—Bituminous coal exported from the United States, 1946-50, by 
customs districts, in net tons 


U. S. Department of Commerce] 
— 


Customs district 1946 1947 1948 1949 1950 
ii A A A IIA — AR 
North Atlantic: 

Maine and New Hampshire. 116, 371 57, 408 5, 586 6,276 4, 208 
Eee x 1, 691 el EE 68 30 
e E 1 692,940 | 1,382,037 23,7 7,196 1, 204 
Thiladelpia—up— 2 2,480,405 | 2,740,855 453, 540 32, 150 22, 217 
Rhode Island. 73. 
th Ailanto o o ELM CES MOD m dM ..... . 
„„ A: RECEN: 10, 708 |...........- ^60 49 
Maryland 3 8 16,462,745 | 10,871,709 | 3,471,674 | 1, 336. 249 337, 153 
9 r O 11,379,608 | 1,825,197 768, 520 54, 45000 
" CC AA 4,437,316 | 20,146,083 | 13,827,771 | 10,061,387 | 2,104,393 
if east: 
Gate A a: 11,367,904 | 2,015, 102 330, 455 3, 501 4, 618 
M Peston CN 8 633, 911 461 405 AMIA K 
i ee 809,566 | 1,427, 881 617, 042 26, 388 66, 874 
S ^w Orleans SIND OU DNA NON 20, 129 315, 944 7 1, 569 1, 545 
Merican border ower eee tern — 2 —ñä 531, 302 731, 418 AAA PR PARRA 
arizona EENEG 264 272 273 265 399 
E AN 8 58 45 1, 138 1,317 211 
Pacifi redo "7 Ssessgeeeeeeeeeeeee e e ee e ee 2 em e Kn 27 -—-—oo-»»-o.|—-- |". 
e coast: 
EENT es. 334, 727 142, 522 100 AA IA 
EE 138, 019 379, 239 10,932 [ne o sc 325 
San Fang JJ... eed. 92 125 10 157 
Š e SS? 15 20 69 115 62 
ET LLL Le c ee e eee ecc 92. 037 301, 035 134, 461 37, V29 6,112 


See footnotes at end of table. 
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TABLE 51.—Bituminous coal exported from the United States, 1946-50, by 
customs districts, in net tons—Continued 


Customs district 1946 1947 1948 1949 1950 
Northern border: 

Butfalo... a ta 11, 586, 052 1, 548, 629 1, 103, 124 744, 288 979, 624 
A A A 1 1, 199, 559 1, 505, 335 1, 633, 134 711,818 442, 569 
Das.... ta did 30, 360 23, 392 36, 373 50, 210 36, 728 
Duluth and Superior 300, 414 385, 036 340, 995 204, 062 207, 212 
Michigan 2, 369, 744 3, 046, 644 3, 127, 640 2, 245, 509 3, 662, 662 
Montana and Idaho. ...........:....-- 48 4, 431 723 1, 284 614 
Eeer 10, 445,808 | 11,619,905 | 13,314,027 | 8,763,909 | 12,456, 669 
Rochester 12. 905, 756 3, 829. 918 3. 465, 712 1. 798, 570 3,068, 678 
St. Lawrence. -._......-.-.-.------..--- 12, 871, 811 3, 677, 266 2, 815, 519 1, 473, 762 2, 062, 946 

o A chau 8 2,517 4, 106 6, 041 1. 575 1. 
WISCONSIN: nnn Reeg 538 7J/////%ö%»ẽͤ. ¹ wm ͤ ⁰ʒ k AA 

Miscellaneous 

AA eM T ⅛ 413 204 283 S 
A d EE 8 % EE, A ER 
EH ee, 70, 346 Dr VAN AA O 8 
e IC 1 WEE EE wk A °° 77) RAMA EE 
Minnesorg ON .. AA BAe eG tele 
A A EE 11-210! AA PA AAA 
Puerto Rico 4 495 AAA A 10 
d NC dd 12 41,197,378 | 368, 666, 963 |345, 930, 133 |327, 842, 056 25, 468, 403 


1 Revised figure. 

2 Includes 8,824 tons, representing export shipments (except byfhir) individually'valued under $25, data 
for which are not separately classified by customs districts. 

3 Includes 192,905 tons in 1947, 434,070 tons in 1948, and 277,555 tons in 1949, representing shipments on 
vessels operated. by the United States Army or Navy. Excludes 102, 179 tons exported to Austria in 1947 as 
a part of the Army Civilian Supply Program. 


TABLE 52.—Shipments of bituminous coal to noncontiguous Territories, 1948—50 
U. S. Department of Commerce] 


1950 


Territory 


Value Net tons] Value 


—— — EA E E ——— 


Puerto Ric oo ! 5, 4,999 | $48, 366 6. 007 $58, 142 
i 196, 211 19, 473 | 174, 883 


WORLD PRODUCTION 


World production of anthracite and bituminous coal amounted 
to 1,508 million metric tons in 1950 and of lignite to 286 million tons— 
a total of 1,794 million tons. Total coal output in 1950, including 
lignite, was 141 million metric tons over that of 1949. Of the total 
world coal output, 73 percent was produced in four countries—the 
United States, Russia, Germany, and the United Kingdom. The 
United States supplied 505 million metric tons (bituminous, anthracite, 
and lignite) or 28 percent of the world output in 1950. 

Most coal-producing countries in Europe enjoyed increased pro- 
duction during 1950; however, consumption requirements of the princi- 
pal coal-producing countries on the European Continent exceeded 
available supplies. 

Although increased world production was anticipated in 1951, 
it was expected that European output would not be adequate to 
meet requirements, and that the United States would be depended 
upon to make up a large part of the deficit. 


COAL—BITUMINOUS AND LIGNITE 343 


r 


TABLE 53.— World production of bituminous coal, anthracite, and lignite, by 
countries, 1943-50, in thousands of metric tons ! 


[Compiled by Berenice B. Mitchell and Pauline Roberts] 


Country ! 1945 1946 1947 1948 1949 1950 
North America: 
Canada: 

Bituminous. .......- 13, 584 14. 776 12,971 15.296| 15. 648 15, 361 

Lignite 1, 391 1, 382 1, 425 1, 442 1, 697 1, 998 
Greenland: Bituminous. 7 8 6 7 9 (2) 
Mexico: Bituminous... -- 915 977 1, 055 1, 057 1,075| 31,000 
United States: 

Anthracite (Penn- 

sylvania)........-- 49, 835 54, 891 51, 882 51, 836 38, 738 40, 272 
Bituminous......... 521,582| 481,943) 569. 482] 541. 072] 394,420! 461, 501 
Lign ite 2. 421 2, 420 2, 607 2, 799 2, 805 2, 975 

South America 
Arrentina: Bituminous 4. 3 3 14 17 18 318 
razil: 

R . 1. 492 l 274 ) 1,999 2,025 2,117| 31,940 
Chile: Bituminous. ..... 1, 851 S 743 1,850 2,015 1,882| 31,960 
Colombia: Bituminous . 712 738 3 800 1900 31,015) () 
Peru: Bituminous and 

anthracite. . ........... 201 230 215 189 170 (1) 
Venezuela: Bituminous.. 7 4 315 21 $24) (3) 
Europe: 
Albania: Lignite 2 5 12 20 16 (1) (2) 
Austria: 
Bituminous........- 72 108 178 181 183 2180 


2, 066 2, 407 2, 839 3, 338 3,816 4, 300 
15,833} 22, 852] 24, 4360 26,679) 27, 850 27, 303 


igni 
Belgium: Pituminous 
and anthracite SE 


Bu 
ituminous......... 128 93 120 300 (2) (2) 
Lignite.............. 3, 435 3, 420 4, 0110 *3,57| (2) (2) 
Czechoslovakia: 
Bituminous 11,716 14. 167 16,216, 17, 7460 17, 0034 18. 456 
ignite........--..-. 15, 355 19, 475 22. 362] 23.589] 26, 526 27,506 
penmark: Lignite....... 2, 320 2, 300 2, 800 2, 347 1, 600 3 700 
CHE and an- 
tbracite 33. 3133 47.185 45, 216 43, 2910 51.199 50, 818 
lgnite.............. 1, 704 2.104 2, 093 1,838 1,845 1, 688 
% 3. 463 7, 887 10, 541 12, 567 14,262] 16,092 
Germany: 7 
Bituminous: 
TAITA Repub: 36,696) 55,280 72,528 88, 416] 104,808| 110.756 
Soviet Zones (2) 2, 520 2, 754 2. 840 3, 000 3, 000 
"Fe ederal Repub- 24.252. 51.588| om 64,860. 72,004] 75,540 
805157 Ine 3 83, 000| 3 109, 000} $ 102, 000: 3 110, 000; 3 117, 000] 123, 000 
nde Lignite Kater 70 125 133 125 180 3 160 
“Bituminous 8 9711 722 1.059 1,238| 11,380 0 
„„ * 3, 574 5, 630 7,750 9, 377 110, 450 1) 
elend : Bituminous and 
i anthracite 8 216 216 221 182 115 181 
y: 
Bituminous and an- 
SEENEN 758 1,178 1, 358 972 1, 104 1, 030 
. Lignite.............. 767 1, 62] 1, 851 907 832 780 
Netherlands: 
Bituminous......... 5, 097 8,314| 10. 104 11.032 11,705| 12,247 
ignitee 130 499 474 279 205 194 
Poland: 
Bituminous......... 27. 366  47,288| 59. 130 70,282!  74.103| 277,530 
Lignite.............. (1) 1, 455 4, 766 5. 040 4,627, 94,750 
Portugal: 
Bituminous and an- 
thracite........--.. 436 380 370 387 443 426 
Liente 163 141 108 103 111 95 
ania: 
ae * 211 167 163 187 
thracite..........-. | 
V 1. 820 1.784] 2. 105 2, 031 { 2, 929 3.045 


See footnotes at end of table. 
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TABLE 53.— World production of bituminous coal, anthracite, and lignite, by 
countries, 1943-50, in thousands of metric tons '—Continued 


Country ! 1943 1944 1945 1946 1947 | 1948 1949 1950 
Europe—continued 
Spain: 
Bituminous and an- 
Uracite 9, 591 10, 485 10, 732 10,759} 10,606;  10,627| 10,641 10, 183 
Lignite.............. 1,112 1, 202 1, 351 1, 336 1, 263 1, 400 1. 3211 * 1,350 
Svalbard (Spitsbergen): 

BiltQmMinous AM E, A 6 96 336 516 13 455 12 379 
Sweden: Bituminous.... 557 570 615 488 416 374 317 303 
Switzerland: 

Bituminous and an- 
thracite............ 157 71 180 904 / E A 
1 FCC 75 74 130 81 / A AA 


Linne . oi a) ) 161, 000 175,000] 209, 000 238, 000 264,000 
Ignite 


Bituminous and an- 
131, 400 Í 118, 000 146.000 
United Kin AEN 


era E 202,113; 196, 840] 185,707, 1983, 1171 200, 617 212, 755] 218, 570] 219, 791 
Northern Ireland: 
Bituminous (14) (14) (14) (1) I 11 (1*9 (3) 
Lignite 1 2 3 (% (14) (14) (14) (2) 
iron 206 7 1, 062 072 1, 28 
ituminous......... 57 , 06 7 , 289 
Ge Lignite ononon. ) 1390 () { 3. 405 6, 047 5.229 9, 751 10,833 IL 13, 000 
sia: 
Afghanistan: Bitumi- 
Nis 8 12 5 5 $15 5 (2) 
China: Bituminous and 
anthracite............. $62, 713| 3 62, 465 16, 576 11,475 14,148) 28, 720 $16, 000] % 36, 660 
Taiwan (Formosa): 

Bituminous....... 2.324 1,653 795 1, 058 1, 307 1, 629 1, 649 1. 4N 
India: Bituminous 25,921, 26. 546 29,635) 30,186) 30, 6288 30,608) 31, 962] 32,506 
Indochina: 

Bituminous and an- 
thracite...... ie 996 533 231 262 248 359 385 497 
Lignite.............. 25 ////õõ E A ĩͤ neuen uie ite 
Indonesia: Bituminous.. 1, 038 753 307 157 299 15 537 12 3 790 
Iran: Bituminous 166. 69 100 3150 3150 158 (2) 170 @) 
Japan: 
Bituminous and an- 
thracite............ 17 55. 539 17 49, 335| 1 22, 371 20,376|  27,235| 33, 8644 38,064| 38, 461 
Lignite 2... 172,876, 172,304| 17 1, 643 2, 352 2, 820 2, 552 2, 088 1, 263 
Korea: 
North Korea: 
Anthracite...... 2, 939: 3, 132 34 »82]] 31,352 (2) a) @) 
Linnite 2,380| 2, 492 1 1432 91,616) (3) (1) Q) 
South Korea: 
Anthracite.....- 1, 218 ], 308 640 251 463 799 1, 066 18 397 
Lignite.......... 44 27 17 26 37 68 60 15 
Malaya: Bituminous.... 497 416 230 228 230 381 393 422 
Pakistan: Bituminous . Ou On (19) (19) 340 250 337 3 420 
Philippines: Bituminous. (4) (2) (3) 48 74 88 123 159 
Syria aud Lebanon: Lig- 
A i. d 1 2 2b X10: MES (610904. @) 
Turkey: 
Bitumtíuous. ........ 2,071 2, 383 2,150 2, 312 2, 623 2, 669 2, 705 2, 824 
Lígnite.............- 414 533 571 484 623 829 939 8 907 
. 8. 8. R.: Sakhalin, 
southern: Bitumi- 
nous 1. ——ꝗ—j7—5 9 7, 500 * 8, 000 (%3) (21) (10 3) (202) (303) (7) 
Africa: 
Algeria: 
Bituminous and 
1 . n 120 162 215 206 226 265 258 
gnite 22 1 7 2 
Belgian Congo: Bituml- 2 o o e e o 
nous and anthracite... 70 49 Ku 102 102 117 152 C) 
mre Morocco Antbra- 102 134 179 222 269 290 341 368 
ClO SE 
Madagascar: Bitumi- 
Rus ee 1 2 3 0 16 
Mozambique: Bitumli- Ge S dé 
nous „ 13 16 12 16 16 9 13 ( 


See footnotes at end of table. 


COAL—BITUMINOUS AND LIGNITE 345 


TABLE 53.— World production of bituminous coal, anthracite, and lignite, by 
countries, 1943-50, in thousands of metric tons |—Continued 


Country ' 


Afriea - continued 
Nigeria: Bituminous. .-.. 


Bituminous........... 


Total all grades... I, 838, 000|1, 765, 000|1, 356, 000|1, 471, 000|1, 640, 000|1, 713, 000|1, 653, 00011, 794, 000 
Lignite (total of itemsshown 


above vo) ecce 328, 000] 309, 000] 169, 000 224,000] 239, 000] 257, 000] 277, 000 286,000 
Bituminous coal and anthra- 
cite (by subtraction)... . I, 510, 000 l, 456, 0001, 187, 0001, 247, 0001, 401, 0001, 456, 0001, 376, 0001, 508, 000 


Coal is also mined in British Borneo, Faroe Islands, and Italian East Africa (formerly), but production 
figures are not available and no estimate is included in the total. 
pua not available; estimate included in total. 
stimate. 
* In addition, the following quantities (metric tons) of asphaltite were produced and used as solid fuels. 
ee 105,625; 1944, 106,300; 1945, 135,300; 1946, 83,800; 1947, 80,900; 1948, 82,289; 1949, 79,477; 1950 data not avail- 
able. 


! Data previously published only production transported by rail. 

$ Includes anthracite. 

Does not include production of the Saar. 

! Planned production. 

Data represents Trianon Hungary subsequent to 1944. 

January to October, inclusive. 

u ee that part of Germany which ís under Polish administration (east of the Oder and Neisse 

wers). . 

1 Norwegian mines only. 

4 Includes open-cast coal as follows, in thousands of tons: 1943, 4,498; 1944, 8,787; 1945, 8,246; 1946, 8, 9653 
1947, 10,410; 1948, 11,937; 1949, 12,639; 1950, 12,380. 

Production less than 1,000 tons. 

t Excludes production of Ombilin mines in Sumatra. 

9 Fiscal year ended Mar. 20 of year following that stated. 

U Fiscal year ended Mar. 31 of year following that stated. 

"January to April, inclusive. 

"Included with India. 

*Output from U. S. S. R. in Asia included with U. 8. 8. R. in Europe. 

2 Formerly Karafuto. 
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Coal— Pennsylvania Anthracite 
By J. A. Corgan and Mar. an l. Cooke 


A 


GENERAL SUMMARY 
Pics net tons, of Pennsylvania anthracite in 1950 totaled 44,076,- 


703 net tons, ! an increase of 3 percent over the output in 1949. 
As anthracite is used primarily for heating homes, apartments, 
hotels, etc., consumption fluctuates with the severity of the weather. 
In the New England and Middle Atlantic States and Canada—the 
rimary markets for anthracite—the weather was considerably colder 
in 1950 than in 1949; hence, a large part of the increase in production 
may be attributed to colder weather. Competition from fuel oil and 
natural gas continued strong, and there was probably some loss to 
these fuse Exports to countries other than Canada declined dras- 
tically in 1950 from 1949; however, it was expected that the demand 
for solid fuels would increase sharply in foreign countries during 1951 
and that shipments of anthracite abroad would exceed those in 1950 
by a substantial margin. 

According to data of the Pennsylvania Department of Mines, the 
Middle Atlantic and New England States received approximately 84 
percent of the total anthracite shipments in 1950; 6 percent was 
shipped to other States, and Canada and other foreign countries 
received 10 percent. 

There was little change from 1949 in the percentages of anthracite 
produced by the various types of mining. Underground mining oper- 
ations yielded 64 percent of the 1950 total, open-pit mining 27 per- 
cent, and culm-bank recovery 8 percent; the remaining 1 percent was 
obtained by dredging the rivers and creeks of the anthracite region. 
The number of men employed declined 4 percent, and the output per 
man per day remained virtually the same; thus the increased produc- 
tion was achieved by the 8-percent increase in average number of 
days worked. 

Statistical Trends.—Pertinent statistical data on the Pennsylvania 
anthracite industry are presented in tables 1, 2, and 3. 

Anthracite Committee.— The specifications approved and adopted by 
the Anthracite Committee in 1947 for “standard” anthracite (under 
the Anthracite Standards Law of the Commonwealth of Pennsylvania) 
were continued in effect in 1950. The specifications apply to Buck- 
wheat No. 2 and larger sizes and limit the maximum amount of ash 
content and the quantity of undersized coal permitted in the marketed 
product. Coal that fully meets the specifications is referred to as 
“standard” anthracite, and that which does not conform is classed as 
“substandard” and must be so labeled before shipment. Standard 
anthracite specifications approved and adopted by the Anthracite Com- 
mittee are shown in table 4. The committee continued its regular 
activities relating to production and requirements of anthracite. 


! All tonnage figures in this chapter are expressed in net tons of 2,000 pounds unless otherwise stated. 
346 


COAL—PENNSYLVANIA ANTHRACITE 347 


TABLE 1.—Salient statistics of the Pennsylvania anthracite industry, 1946-50 


1946 | 1947 | 1048 | 1949 1960 
Production: 
Loaded at mines for shipment outside 
producing n: 
Breakers net tons. 50, 115, 427 1 48, 073, 153 47, 816, 627| 35, 653, 628 37, 658, 864 
Wasbheries -0000000 do....| 3,106,521| 1 2, 009, 23 1,725,124| 1, 380, 115 882, 541 


Dees do 886, 639 970, 027 941, 441 655, 753 488, 739 
Sold to local trade and used by employ- 
332 ͤ CNN REIR, net tons. 4,435,536) 4,232,871,  4,795,721| 3, 848, 420 3,930, 889 
Used at collieries for power and heat 
net tons. 1,962,750; 1,904,725) 1,861,035| 1, 163, 808 1,115,670 


a —b—ü— — | 


Total production do....| 60, 506, 873} 57, 190, 009 57,139,948! 42,701,724! 44,076, 703 
Value at breaker, washery, or dredge. $413, 417, 070/$413, 019, 486 $467, 051, 800 $358, 008, 451,$392, 398, 006 
A sales realization per net ton on 

breaker shipments: 
r hos $9. 21 $9. 82 $11.05 $11.39 $11.94 
Stea EE $4. 08 $4. 32 $4. 90 $5. 05 $5. 25 
Total all sizes $7.25 $7.65 $8. 67 $8. 90 $9. 34 
Percent of total breaker shipments: 
Dent!!! EEN 01.8 60. 4 61.3 60. 6 61.1 
e A AI A EES 38. 2 39. 6 38.7 39. 4 38.9 
Producers’ stocks at end of year?. net tons.. 251, 168 702, 109 963, 839 975, 457 1,208,300 
EAprrrtrt do 6, 497, 245 8,509,905; 6. 675, 9144 4, 942, 670 3, 891, 569 
Imporiet |... loc dea do.... , 556 10, 350 945. „289 
Consumption (apparent) do....| 53,900,000; 48, 200, 000 50, 200, 000 37, 700, 000 39, 900, 000 
Average number of days worked 271 259 265 195 211 
Average number of men employed 78, 145 78, 600 76, 215 75,377 72, 624 
Output per man per day........ net tons.. 2. 84 2.78 2.81 2.87 2. 83 
Output per man per ear do.... 770 720 745 560 597 
Quantity cut by machines do.... 1,232,828| 1,209,983| 1,016,757 557, 599 611, 734 
Quantity mined Py SLOPE ne -.....do....| 12, 858, 930 12,603,545, 13,352,874, 10, 376, 808 11,833,934 


SEH loaded by machines under- 
EE net tons. 15,619,162) 16,054,011; 15, 742, 368 11. 858, 088 12, 335, 650 
idution: 
Total receipts in New England $ 
net tons. 5,643,076| 4,737,946, 4,862,834! 3, 445, 543 3, 677, 738 
Exports to Canada . do....| 1. 513, 687 4,470,034) 4,931,918) 3, 583, 297 3, 798, 285 
Loaded into vessels at Lake Erie $ : 
nettons. | 1,112,996 936, 040 1,125,050 611, 888 011, 411 
Receipts at Dulutb-Superior *..... do.... 639, 900 446, 605 538, 992 271, 854 254, 362 


Small quantity of washery coal included with “Breakers.” 2 
3 Anthracite Committee. 
3 U. S. Department of Commerce. 
Commonwealth of Massachusetts, Division on the Necessaries of Life; and Association of American 


! Ore and Coal Exchange, Cleveland, Ohlo. 
U. 3. Engineer, Duluth, Minn. 


Anthracite Institute.—During 1950 the anthracite industry appro- 
priated over & million dollars for advertising, promotion, and informa- 
tion purposes. Television was utilized for the first time in 10 large cities 
throughout the primary market areas to convince the public of the ad- 
vantages of Pennsylvania anthracite and automatic anthracite-burning 
equipment. A strong advertising campaign was continued in many 
American &nd Canadian newspapers and trade journals, exhibits were 
included in several home and trade shows, and promotional literature 
and an &dvertising mat service were developed for retail dealers. The 
institute also began monthly publication of a Retail Dealer News 
Bulletin intended to give this important segment of the industry the 
latest information on subjects of interest to fuel merchants. 

During 1950 14 heating engineers were added to the staff of the 
institute to provide free consultation service to owners and managers 
of commercial and public buildings regarding problems of heatin 
equipment and combustion practices. This new activity is duced 
primarily to promote greater use of anthracite through consultation 
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TABLE 4.—Standard anthracite specifications approved and adopted by the 
Anthracite Committee effective July 28, 1947 ! 


Percent 


Round test mesh, Over: Undersize 3 Maximum impurities 3 
maxi- 
Mari- | Mini, 
mum | mum | mum Slate ( Bone or ash $ 
Broken Through 43 1% 2 11 
Over 344 to 34 15 77 A AA 
ERR. EE Through 34 to 3.... | O E 14 2 11 
Over 2748... ........]........ 15 JT UE 
8tove....... EE Through 219 ri^ e PINE 2 3 11 
Over 18898 15 TM A A EE 
Chestnut Through 159. el EE eee cee 3 4 1 
Over 1310 „„ 15 7! ͤͤͤ 8 
BOs 6 AAN euet Through !346....... S nato ben 4 5 12 
Over 91101 15 TA AAA 
Buckwheat No. 1.............. Through Wa... J! K PA 13 
Over 10 4%ùv— 15 J7)*ͤ;—dS 
Buckwheat No. 2 (Rice) Through Ae... Id sl om tutatus RIS 13 
Over 346. ...........]........ 17 IVE IA PA AAA 
Buckwheat No. 3 (Barley)..... Through 3Me........ III/ ĩð K 15 
Over 32223 20 / 
Buckwheat No. 4 Through 2 ; A BEE 15 
Over Y O 30 10 EE EE BERN 
Buckwheat No. 5.............. Through 364.......- 30 Nolimit  |........|].......- 16 


e e? niebla of 1 percent is allowed on the maximum percentage of undersize and the maximum percentage 
of ash content. 
2 The maximum percentage of undersize is applicable only to anthracite as it is produced at the preparation 


plant. 

3 When the slate content in tho sizes from Broken to Chestnut, Inclusive, fs less than these standards, 
bone content may be increased by 1} times the decrease in the slate content under the allowable limits, but 
specified slate content shall not be exceeded in any event. 

4 Slate is defined as any material that has less than 40 percent fixed carbon. 

§ Bone {s defined as any material that has 40 percent or more, but less than 75 percent fixed carbon. Ash 
determinations are on a dry basis. 


with local authorities in communities where smoke-abatement regula- 
tions are contemplated or are already in force. 

The institute continued its extensive research program. (See Tech- 
nology section of this chapter.) 

Labor Relations.—-There were no serious labor disturbances in the 
anthracite industry in 1950. The 3-day week that had prevailed since 
December 5, 1949, was terminated March 4, 1950. An agreement 
replacing the amended contract of July 3, 1948, between the United 
Mine Workers and the anthracite operators became effective March 
16, 1950. Under terms of this accord, the royalty on each ton of 
anthracite produced was increased from 20 cents per ton to 30 cents, 
and substantial wage increases were granted the miners. On January 
26, 1951, after 3 days of negotiations, a further contract was drawn up 
whereby the miners received an additional daily wage increase of $1.60 
across the board, effective February 1, 1951. The new agreement 
may be terminated by either party, on or after March 31, 1952, by 
giving 60 days’ written notice. 
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Sources and Acknowledgments.—Basic statistics of the Pennsylvania 
anthracite-mining industry in this chapter are prepared from a canvass, 
by mail, of all known anthracite operations; about 99 percent of the 
tonnage is reported directly by producers, and the remaining 1 per- 
centis estimated on collateral evidence. The data on individual opera- 
tions furnished by the producers are voluntary and confidential, as is 
customary in the statistical services of the Bureau of Mines. In 
assembling available detailed information, free use has been made of 
the pertinent statistics prepared by the Pennsylvania Department of 
Mines, the Anthracite Institute, the Anthracite Committee, and the 
Association of American Railroads; thanks are extended to all of them 
for their cordial and continued cooperation. 


PRODUCTION 


The production of Pennsylvania anthracite in 1950 increased 3 
percent over 1949. These statistics include deep-mined and strip- 
pit output, coal recovered from culm banks, anthracite purchased by 
the industry from so-called“ bootleggers,“ and river or creek coal re- 
covered from the streams draining the anthracite fields. A small ton- 
nage of semianthracite (26,690 tons in 1950) produced in Sullivan 
County is also included. 

„Breakers and ‘‘Washeries’’.—As fresh-mined anthracite is brought 
to the surface it ranges in size from large lumps to fine dust and con- 
tains refuse and other impurities such as rock. In preparing the coal 
for market this “run-of-mine” material passes through a breaker, 
or preparation plant equipped with complete crushing and screenin 
facilities, where the large lumps are crushed and the impurities an 
refuse removed. The crushed coal is then washed and screened into 
various sizes for shipment to market. 

In the early days of anthracite mining, large quantities of the smaller 

sizes were not marketable; and consequently, they were piled in 
large “culm” or refuse banks. As equipment was developed to burn 
the smaller sizes, washeries“ or small preparation plants equipped 
with facilities to screen and wash small sizes of anthracite were 
erected near the culm banks. Some culm-bank coal is also prepared 
at the breakers. Smaller sizes are currently in great demand, and 
little of the small-size coal is now dumped on refuse banks. The old 
banks are rapidly being depleted of marketable coal and will cease to 
be a source of marketable anthracite in the near future. 

""Bootleg'' Coal. Before 1941, that anthracite referred to as “bootleg” 
coal was not included in production statistics of the Pennsylvania 
anthracite industry compiled by the Bureau of Mines. In 1941, 

owever, the industry began to purchase run-of-mine coal from the 
so-called “bootleggers” for preparation and shipment to market. In 
1950 these purchases totaled 600,529 net tons. As it is impractical to 
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segregate the purchased anthracite in most instances from the output 
of the industry proper, it is included in the various production tables 
in the Minerals Yearbook chapters on Pennsylvania anthracite for 
1941-50. To compute the output per man per day for the anthracite 
industry, it is necessary to deduct these purchases from the total 
tonnage shipped by the industry proper, because adequate data on 
man-days required to produce the “bootleg”? coal are not available. 
Details on this procedure are discussed in the Employment section of 
this chapter. 

The anthracite industry has continued its efforts to bring about 
elimination of anthracite bootlegging. Through subcontracting and 
leasing of coal lands to small independents the volume of “bootleg” 
coal has been reduced materially. See tables 5 and 6 for data on 
“bootleg” coal. For production and shipments by fields, regions, and 
counties, sce tables 7 to 12. Tables 13 and 14 show percentages, by 
regions, of various sizes in relation to total breaker product. 
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TABLE 5.—Production, purchases by recognized operators, and fatalities at 
‘‘bootleg’’ operations in the Pennsylvania anthracite industry, 1941-50 


Eeer ie 

or prepa- or prepa- 

Year production ration by, N aro bar Year rouen ration by Number 

net tons recognize : net tons recogn : 

operations fatalities ! | operations fatalities ! 
(net tons) 2 | (net tons) 3 

1941. 6, 300. 000 1. 902. 481 61 1916 — 1. 448, 529 352, 112 19 

1942. ......... 3, 931, 000 2, 616, 839 45 194777. 1. 634, 635 604, 060 15 

19433. 1, 912, 467 1, 265, 617 221948 1, 839, 22 544, 475 12 

1944. 1. 332, 957 506, 842 21 19199. 1, 257, 218 442, 541 9 

19455. , 026, 260, 342 16 | 1950. .......- 2, 125, 753 600, 529 11 


1 Anthracite Committee, Harrisburg, Pa. 
3 As reported to Bureau of Mines, U. S. Department of the Interior. 


TABLE 6.—Number of men employed in ‘‘bootleg’’ operations in the Pennsylvania 
anthracite industry, 1941-50 


[Anthracite Committoe, Harrisburg, Pal 


Number of Number of Number of | Number of 
Date of survey “bootleg” men em- Date of survey “bootleg” men em- 

operations ployed operations ployed 
Mar. 31, 1941. 3, 006 10, 782 !| Mar. 7, 19155. 502 1, 806 
May 1, 19422. 2, 029 7,554 || Mar. 30, 1916 526 1, 939 
Dec. 15, 194122 1, 363 4, 907 Mar. 31, 1947......... 863 2, 817 
Apr. 20, 1913.......... 1, 005 3, 607 Mar. 31, 1948 835 2, 825 
Oct. 14, 1943.......... 191 2, 725 Mur. 31, 1919 775 2. 617 
Mar. 31, 1914. 652 2, 220 | Feb. , 1950. 868 2, 923 
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TABLE 7.—Pennsylvania anthracite produced, 1946-50, by field and type of 
plant, in net tons 


[The figures of breaker product include a oy led 1 culm-bank coal, which amounted to 2,477,860 
ns in 195 


Field and type of plant 1946 1947 1948 1949 1950 
Estem Middle: 
LEE 5,057,619 | 4,270.240 | 4,467,628 | 3,379,672 | 3,094,587 
Vasheriess D rscE eden 282, 481 315, 014 298, 601 238, 532 195, 387 
Total Eastern Middle 5,340,100 | 4,585,254 | 4,766,229 | 3,618, 204 3, 289, 974 
Western Middle: 
Breakers ee Ee 13, 040, 147 | 12, 147, 528 | 12,405,178 | 9, 636. 954 10,755, 416 
Washerieg.....--.--------------------- 530, 246 591, 652 240, 157 135, 670 
A E AA 362, 423 411, 804 311, 183 246, 905 197, 812 
Total Western Middle 13, 932, 816 | 13, 150, 984 | 12,956, 518 | 10,019,529 | 10, 953, 228 
Southern: AO EE Cig ß MEINEM 
Bib 11.817.427 | 11,643, 971 | 11,622,538 | 8,778, 671 8, 660, 440 
Nil C 1, 386, 125 237, 131 496, 194 484, 595 439, 934 
TEE 761. 131 796, 174 664, 350 603, 217 406, 002 
Total Southern 13, 964, 683 | 12, 677, 276 | 12,783,082 | 9, 864, 483 9, 506, 376 
Northern: 
A sae der ac 26, 227, 918 | 25, 831,439 | 25, R39, 648 | 18, 570,955 | 19, 930, 556 
err. 8 925, 427 890, 368 719 676 58A, 463 354, 129 
. oec erc poene 8, 810 11, 728 12, 471 15, 000 15, 750 
Total Northern 27, 162, 185 | 26, 733, 535 | 26,571,795 | 19,179,418 | 20, 300, 435 
Total, excluding Sullivan County: 
sl ar otc ones ato TOA 56, 143, 111 | 53. 893, 178 | 54,334, 992 | 40,373,252 | 42, 440, 999 
Wash ee. 3,124,279 | 2,034,165 | 1,754,628 | 1,443, 260 989, 450 
A 1, 132,394 | 1, 219, 706 98%, 004 865, 122 619, 564 


— . | | — — —— — R 
—— ——— — — ————— Uu — 


uliran County: 1 
Breakers 


A ene SNE UAE 85, 402 3 42. 960 62, 324 20, 090 26, 690 
Washeries LL a ccce ecce 21, 687 i) DERE ES A 8 
Total Sullivan Count 107, 089 42, 960 62, 324 20, 090 26, 690 
Grand total 60, 506, 873 | 57, 190, 009 | 57, 139, 918 | 42, 701, 724 | 44,076, 703 


— . ——— ——————— Á Á————Á— — — —  —— 


! For purposes of historical comparison and statistical convenience, the mines of Sullivan County are 
SE with the Pennsylvania anthracite region, although the product is classified as semianthracite 
: Heu to the American Society for Testing Materials Tentative Standard. 
mall quantity of washery coal included with breaker. 
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TABLE 8.—Pennsylvania anthracite shipped outside producing region, sold 
locally, and used as colliery fuel in 1950, by regions 


Shiptmen 1 Outside Local sales Colliery fuel Total 
Region and type š 
of plant 


Net tons Value! Net tons] Value Net tons] Value | Net tons | Value! 


—— — —— Dr — — — | o een 


Lehigh: 
reakers........ 6, 308, 056557. 188. 086| 361, 760/$3, 609. 215| 158, 896/$1, 035, 234| 6, 826. 7121561, 832, 535 
Washeries......- 233, 752 %%% censa uias be cssc eum ss 233, 732 645, 552 
Dred ges 2¹, 877 hr ⁰⁰⁰⁰ 8 21, 877 43, 899 
Total Lehigh..| 6, 561, 685| 57, 877, 537| 361,760| 3, 609, 215| 158, 896 1,035, 234| 7,082, 341| 62. 521, 986 
Schuylkill: E E 
Breakers 14, 600, 697 124. 310, 197 879, 127 6, 432. 551] 203,907} 503. 768/15, 683. 7311131, 246. 516 
Washerles 397. 293| 1. 252, 177 4, 105 12. 592 171 255 401. 569) 1, 265, 024 
Dredueg 466, 862| 1, 287, 894] 115,075) 315, 570242655 581. 937] 1, 603, 464 
Total Schuyl- 
1 15, 464, 852/126, 850. 268 998,307] 6. 760. 713| 204.078 504, 02316. 667, 27134, 115, 004 
Wyoming; 
Breakers 16, 735, 349/170, 150, 7382, 442, 511021. 815, 937] 752, 696| 2, 546, 650 19, 930, 556194, 513, 325 
Washeries 251, 490 741,232, 102, 6:33 246. 666 2 354, 129 957, $98 
Dred A A SC 15, 750 90: T45] AA AA 15, 750 30. 145 
Total Wyo- 
ming........ 16, 986, 845/170, 891, 970/2. 560, 894/22, 092. 748| 752, 696| 2, 546, 650 20, 300, 435 195. 531, 368 
Total, excluding Sul- E 
livan County: 
Breakers 37, 642. 1021351. 649. 02103. 683, 398/31, 857, 70311, 115, 499 4, 085, 65242, 440, 900 387, 592, 376 
Washeries 882. 541] 2. 638. 961] 106, 738 259, 258 171 255 989. 450! 2, SAS. 474 
Dredges........- 488, 739} 1.331.793| 130, 825 045, 1151-5222 I dee RES 619. 561, 1,677, 508 
Total.......... 39, 013, 382/355, 619, 7753. 920, 961/32, 462, 076,1, 115, 670| 4, 085, 007 44, 050, 013/392, 168, 358 
Sullivan County: 
Breakers 16. 762 143, 804 9, 928 85, 8444 28, 690 229. 648 
Grand total: 
1950 39, 030. 1441355. 763, 5793. 930, 932. 548, 52011, 115, 670 4,085, 007/44. 076, 703/392, 398. 006 
1919... 37, 659. 496/323, 859, 21803. 848, 420) 30, 275, 72111, 163, 808 3,8 3. 512/42, 701, 724/358, 003, 451 
Percent change +3.6 +2.9 +2. 1 +7. 5 —4.1 Kee 43.2 +9. 6 


Value given for shipments is value at which coal loft possession of producing company and does not 
include margins of separately incorporated sales companies, 
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TABLE 9.—Pennsylvania anthracite produced in 1950, classified as fresh-mined, 
culm bank, and river coal, and as breaker, washery, and dredge product, 
by regions, in net tons 


From mines 


Region and type of plant Underground Total 
Mechani- Hand 
cally loaded| loaded 
Lehigh: 
Breakers s 411, 858 3, 926, 536 132, 317 6, 828, 712 
EDI AAA ⁰ ⁰ AA 233, 752 233, 752 
Dregs onc ck ʃ ͤ⁸ʃʃ7r - ¼] .p] TT.... 8 2¹, 877 
Total Lebieh. 411,858 | 3,926, 536 366, 069 7,082, 341 
Behoylkft: 
Breakers 1,178,189 | 5, 694, 341 2 131, 965 15, 683, 731 
f O EA AAA GE 401, 569 401, 569 
A ii ⅛ ³ o AA EH 581, 937 
Total Schuylkill.......... 1, 178, 189 5, 694, 341 2, 533, 535 16, 667, 237 
Wyoming: 
Breakers 10, 745, 603 6, 174, 555 211, 700 19, 930, 556 
Wëcherleg. A 4 4 354. 129 354, 129 
ll EE, AN A A EE "P 15, 750 
Total Wyoming. ......... 10,745,603 | 6,174,555 565, N29 20, 300, 435 
Total, excluding Sullivan 
County: 
Brecken... 12, 335, 650 | 15, 795, 432 2,475,983 |.......... 42, 440, 999 
AI A E A IA te 989, 4500 989, 450 
Died A AA AA AAA Ee 619, 564 619, 564 
Total dice Sd 12, 335, 650 | 15, 795, 432 3, 465, 433 | 619,564 | 44,050, 013 
Sullivan County: Breakers 24, 813 1 „600 
Grand total 12, 335, 650 15, 820, 245 3,467,310 | 619,564 | 44,076, 703 
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TABLE 10.—Pennsylvania anthracite produced in 1950, classified as fresh-mined, 
culm bank, and river coal, and as breaker, washery, and dredge product, 
by fields, in net tons 


From mines 


Field and type of plant Underground culm | river | Total 
— Strip pits banks dredging 


Mechani- Hand 
cally loaded loaded 


ee | NS | •A—Eüw —«—— — 


Eastern Middle: 


Breaker 411, 858 1. 333, 441 1, 314, 018 e 3, 094, 587 
E A A 88 195,387 |.......... 195, 387 
Total Eastern Middle.... 411, 858 1, 333, 441 1, 314, 018 230,657 |.......... 3, 289, 974 
Western Middle: 
ene, 839,560 | 4,223,355 4, 303, 741 1,388,760 |.......... 10, 755, 416 
E CA A A „-»„»˖»“»d“dß 197, 812 197, 812 
Total Western Middle 839, 560 4, 223, 355 4, 303, 741 1,388, 760 197, 812 10, 953, 28 
Southern 
Breakers 338,629 | 4,064,081 | 3, 417, 477 840, 253 |.......... 8, 660, 440 
Y ARA IA ⁵ ᷣͤ ⁰⁰ TT 439, 934 |.......... 439, W4 
BI EE WEE t eee 406, 002 400, 002 
Total Southern........... 338, 629 4, 064, 081 3, 417, 477 1, 280, 187 406, 002 9, 506, 376 
Northern: 
Breaker sz 10, 745, 603 6, 174, 555 2, 798, 698 211,700 |.......... 19, 930, 556 
hh AAA LED EEN 354,129 |........ : 351,129 
Dredges e ³ ·ͤ -/ ð h red AE 15, 750 15, 75⁰ 
Total Northern. .......... 10, 745, 603 6, 174, 555 2, 798, 698 565, 829 15, 750 20, 300, 435 
Total, excluding Sullivan = 
County: 
Breakers. ................... 12, 335, 650 | 15, 795, 432 | 11,833, 934 2,475,983 |.......... 42, 440, 999 
Il AAA EE GE 959,450 |.......... 989, 450 
AA E AA EE 619, 564 619, 564 
Total; iul sl 12, 335, 650 | 15, 795, 432 | 11, 833, 934 3, 465, 433 019, 564 44, 050, 013 
Sullivan County: Breakers 24, 81s 1,877 |.......... 26, 690 
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TABLE 12.—Pennsylvania anthracite produced in 1950, by counties 


Shipments outside 
producing regions Sold to local trade| Colliery fuel Total production 


ane Net Net Net Net 
e e e 
tons Value ! tons Value tons Value tons Value! 
Carbon 2, 087, 450 $18, 511. 930 38, 713| $387, 389 54, 403| $436, 071| 2, 180, 566 $19, 335, 300 
Columbla...........- 1, 058, 105| 10, 326, 915 44, 057 322, 128 19,715, 47,835, 1,121, 877 10, 696, 908 
Dauphin and Susque- 

hanna 101. 692 267, 489 41. 944 122 A DEE 143. 636 389, 656 
Lacka wanna 5, 209, 143| 50, 360, 420 942, 883, 9,055, 798] 320, 5021, 129, 812 6, 472, 588 60, 546, 030 


Lancaster, Lebanon, 
Northampton, and 


Snyder 263, 588 663, 150 26, 795 A E PA 290. 383 742, 148 
Luzerne 14, 021. 825 141. 488, 211/1, 839. 182 15. 281, 117 503, 960 1, 771. 126 16, 364 076 158. 520, 454 
Northumberland 4, 408. 087 34,812,183) 378. 690 2. 387. 077 42. 322] 79. 339 4. 919. 099 37. 278. 599 
SchuylkilL ........... 11, 773, 492 99, 189. 447| 608. 697 4, 848, 002| 174,699| 621,724 12, 556. 888 104, 659, 173 
Sullivan 16, 762 143, 804 9, 923 85, 844|.........|....-.... 2, 690 229. 648 

NI 39. 030, 1441355, 763, 57913. 930, 889 32, 548, 520 1, 115, 670 4. 085, 907 44, 076, 703 392, 398, 006 


! Value given for shipments is value at which coal left possession of producing company and does not 
include margins of separately incorporated sales companies. 
3 Counties producing dredge coal only. 
TABLE 13.—Sizes of Pennsylvania anthracite shipped from breakers to points 
outside and inside producing region in 1950, by regions, in percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 


Lehigh reglon Schuylkill region Wyoming region 
Size 
Shipped Shipped Shipped 
outside ma Total | outside eier Total outside Loc Total 

region region 
Lump i and Broken. ....... 0) 0.4 0.2 0.2 0.3 03 0.9 0.3 
|, PAR 8 0.1 3.4 3.5 3 3.3 3.3 E 29 
o ( 2.3 20.9 18.1 6.0 17.4 29.3 4.1 26.1 
Chestnut 2.9 2.9 2.4 18.2 22.1 31.2 18.4 29.6 
l3 - PER 34.2 9.4 7.9 19.6 8.6 6.6 31.1 9.8 
Total domestic 63. 5 57. 0 52.1 44. 3 51.7 70. 7 54. 7 68.7 
Buck cheat No. 1. 16. 8 13.7 14. 6 9. 9 14. 3 13. 3 16.1 13.7 
Buckwheat No. 2 (Rice) .... 15.8 8.4 8.6 4.4 8.4 7.0 10.2 7.4 
Buckwheat No. 3 (Barley).. 3.9 9.5 11.9 7.0 11.7 6.7 15.2 7.8 
Buckwheat No. 4........... (2) 5.7 62| 344 7.7 1.2 2.0 1.2 
Other (including sit... A 6. 1 5.7 6.6 (3) 6.2 1.1 1.8 1.2 
Total steam 36. 5 43.0 47.9 55.7 48.3 29.3 45.3 31.3 


— — 
— ¶ öm̃m ———  — —M | — — — — — 
———E— TÉ — . —— RS — — — 


ce oom o e e an 


Including Sullivan 


Excluding Sullivan 


County County 
0.3 0.6 0.3 0.3 0.7 0.3 
3.4 ae 3.2 3.4 .2 3.1 
23.7 44 22 0 2.7 4.4 22.0 
26. 4 19.2 25 7 26.4 10.2 25.7 
7.3 28.7 9.2 7.3 28.6 9.3 
61.1 53.1 60. 4 61.1 53.1 60. 4 
13.8 14.7 13 9 13.8 14.7 13.9 
7.8 9.3 7.9 7.8 9.3 7.9 
9.3 12 2 9.5 9.3 12.1 95 
3.9 9.5 44 3.9 95 44 
4.1 1.2 3.9 4.1 1.3 3.9 
38.9 38.0 38.6 38.91 46.9 396| 38.9 469| 398 
— | | >>>) >| == | == | => === === 
00.0 00.0 00.0 .0 .0 100. 0 


! Quantity of Lamp Included is insignificant. 
3 Less than 0.05 percent, 


Schuylkill region 


nthracite shipped from breakers to points 
Percent of total shipments 


outside producing region, 1946-50, by regions, in percent of total 


Lehigh region 


ania a 
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By Weeks and Months.— Weekly production figures for anthracite as 
published in the Bureau of Mines Weekly Anthracite and Beehive Coke 
reports are estimated from records of railroad carloadings and from 
reports obtained from trade sources. The weekly and monthly 
figures so obtained have been adjusted in tables 15 and 16 to the total 
annual anthracite production as obtained by a direct mail canvass of 
the operators. 


TABLE 15.—Estimated weekly production of Pennsylvania anthracite in 1950 ! 


Week Thousand Week Thousand || Week | Thousand W eek [Thousand 

ended— net tons | ended— net tons || ended— net tons ended net tons 

| WK ea Em AAA Pu —— ae LA | AA ECH, — 

jan. 7 398 || Apr.15.......| 172 || July 15 - 781 || Oct. 21. 977 

22 655 : ` LAN, 733 | 22 340 d Pm 1, 048 

O 127 | A US | 29 ke 958 Nov. 4. e 583 

- 721 || May 6 946 || Aug. 5...... 928 || kees 781 

Feb. 4. 698 | 13. 992 12 955 || IB ez 848 

m 696 | 20 972 | 19 154 Ml 687 

E m 612 || 2i 1,035 2t 952 Det. 25. Lacs 841 

2 ovp 616 || June 3 690 Sept. 2 054 9 746 

Mar. A 657 o -—À 857 d | 763 16 847 

NE as 1,193 y Ce 880 16 | 917 2 904 

MA 1, 206 We 943 || 2. 949 || 30 642 

o EA 1,130 || July 1 1,117 | 22:2. 1, 030 — 

Apr. 1. 1,024 || ESL és || Oct. 7. 996 Total 44, 077 
WIR 810 || | lA nass 1, 073 | 


! Estimated from weeklv carloadings as reported by the Association of American Railroads. Adjusted 
to annual production total from Bureau of Mines canvass. 


TABLE 16.—Estimated monthly production of Pennsylvania anthracite, 1943-50, 
in thousands of net tons ! 


Month 1943 1944 1945 1946 1947 1948 1949 1950 
. 4,466 | 4,970 | 4,219 | 4,968 | 5. 172 4,920 | 3,725 2, 893 
February 5,203 | 5,811 | 4,471 | 4,774 | 4,254 | 4,682 | 2,930 2, 563 
March 5,855 | 5. 512] 5,269 | 5,476 | 4,0984 | 4,935 | 2,375 4, 847 
Se a Eege eu 5.337 | 8,141 | 5,124 | 5,060 | 4,203 | 4,445 | 3,725 | 3,331 

(S EENEG 5.219 | 5,781 | 2,083 | 5,453 | 4,564 | 4.874] 4, 4, 228 
LTE 3,244 | 5,558 | 5,667 | 3,625 | 4,624 | 4,597 | 3,406 4, 166 
DV ANA, e 5,608 | 4,905 | 4,944 | 5,248 | 4,098 | 4,372 | 3,925 2, 855 
Apost 0B! 8 5.653 | 5,558 | 4,656 | 5, 428 5,011 | 5, 120 3,710 4, 386 
Septemdee rr 5,474 | 5,380 | 4,640 | 5,033 | 5,158 | 5,015] 2,114 3. 835 

SNE 53 5,538 | 5,304 | 5,303 | 5,524 | 4,969 | 4,979 4, 282 
November... .. Ll c ll ee rss eere 4,140 | 5,020 | 4,559 | 4,975 | 4,629 | 4,687 | 4,657 3,355 
December ooo 4,996 | 4,518 | 3,998 | 5,065 | 4.879 | 4,506 | 2,749 3, 336 
eee!!! 60, 644 | 63,701 | 54,934 | 60,507 | 57,190 | 57,140 | 42,702 | 44,077 


! Estimated from weekly carloadings as reported by the Association of American Railroads, See table 15. 


Culm-Bank Coal.—The recovery of anthracite from culm banks in 
1950 declined 22 percent from 1949, and output from this source was 
the lowest since 1940. Under an extremely heavy demand for coal 
une World War II, anthracite recovered from culm banks reached 
a peak in 1944 but has been declining since that year. Over the past 
30 years many culm banks have been depleted of recoverable anthra- 
cite, and it is expected that future output from this source will decline 
sharply. Tables 17 and 18 give details on production of anthracite 
from culm banks. 
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TABLE 17.—Production of Pennsylvania anthracite from culm banks, by regions, 
1935-50, in net tons 


Sullivan 
Year Lehigh Schuylkill | Wyoming County Total 
EE A wel rss 192, 790 1, 748, 960 760,718 |.......... 2, 702, 468 
1930. ee e 8 136, 058 2, 532, 116 525, 7998 3, 193, 972 
1ô§;— US A 8 101, 239 2, 178, 482 442,878 l.......-...- 2, 722, 599 
MER 53, 037 1, 911, 896 345, 511 |...........- 2, 340, 444 
REN ee e de 64, 190 2, 159, 548 360, 086. |. ........... 2, 583, 814 
1910 A RI ck ee ee 192, 878 2,109,557 | 480,603 |............ 2, 783, 038 
Jö dL ce cues ean tee eS 326, 755 2, 881, 049 449,062 |............ 3, 656, 868 
1h; ted REG 745, 934 3, 529, 757 459,373 |...........- 4,735, 064 
kr AE O 8 1, 944, 047 4,577, 917 1,041, 841 19, 893 7, 583, 698 
Iĩĩ 2, 125, 317 5, 787, 036 1, 673, 994 13, 833 9, 600, 180 
I))!!! 2,086,864 | 4,936,907 | 1,728, 440 34, 448 8, 786, 659 
J! K Ee eee 1, 875, 590 4. 752, 141 1, 780, 874 22, 487 8, 431, 092 
AA A 1, 044, 501 3, 947, 016 1, 409, 217 2, 912 6, 403, 646 
IN oorr eck ie eels eee 8 796, 114 3, 729, 542 1,098, 123 |............ 5,623, 779 
19410 ü 694, 763 2, 778, 131 956, 20 4, 429, 144 
J)); ³ĩð K det 366, 069 2, 533, 535 565, 829 1,877 3, 467, 310 


TABLE 18.—Culm-bank coal put through breakers, 1946-50, by fields, in net tons 


Eastern Western 
Year Northern Middle Middle Southern Total 
1Jö;öðÜͤd◻.᷑ ⅛ð K A tL 8 1856. 247 708, 012 1. 902, 369 1. 845. 168 5, 311. 791 
191 %⅛ðVi ĩð zd EE 3 525, 732 249, 151 1, 607, 166 2, 099, 299 4, 481, 348 
19133222... 393, 787 152. 827 1, 871, 847 1, 571. 119 3, 989, 580 
TOAD A % ³Ü¹wwW uL QI SPA ke 371,787 193, 565 1, 366, 775 1, 081, 585 3, 013, 712 
/ö»;˙Oũ³ EEN 1213, 577 35,270 | 1,388, 760 840, 253 2, 477, 860 


! A small quantity of culm-bank coal was put through breakers in Sullivan County. 
2 Includes some washery coal. 


MINING METHODS AND EQUIPMENT 


Mechanical Loading.—The quantity of anthracite loaded mechanical- 
ly underground increased 4 percent in 1950 over 1949. Mechanically 
loaded coal comprised 44 percent of the total underground production, 
the same percentage as in 1949. The coal beds of the Northern field 
are more adaptable to present-day mechanical loading methods, 
because of the relative flatness of the coal seams, than are the sharply 
pitching seams in the other fields; hence, 87 percent of the total 
tonnage loaded mechanically underground was produced in the 
Northern field compared with only 13 percent for the three other 
fields combined. Details on anthracite loaded mechanically under- 
ground are given in tables 19 to 21. The trend in underground 
mechanical loading, hand loading, and stripping of anthracite, 
1928-50, is shown graphically in figure 1. 
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MILLIONS OF NET TONS 


FIGURE 1.— Trends in mechanical loading, nans M Ine and stripping of Pennsylvania anthracite, 


TABLE 19.—Pennsylvania anthracite loaded mechanically, underground, 1946-50 


Scrapers Mobile loaders Conveyors and pit- Total loaded 


car loaders ! mechanically 


Number | Net tons | Number | Net tons | Number | Net tons | Number | Net tons 
of units loaded of units loaded of units loaded of units loaded 


Se 564 | 2,714, 051 27 81, 545 3,233 | 12, 823, 566 3,824 | 15, 619, 162 
Ee 594 | 2,371,370 25 132, 237 3,457 | 13, 550, 404 4,076 | 16,054, 011 
SN 643 | 2,721,180 19 60, 657 3,562 | 12, 960, 531 4,224 | 15, 742, 368 
las 589 | 1,950, 503 27 80, 104 3,618 | 9,827, 481 4, 234 | 11,858, 088 
¡5 556 | 1,900, 185 30 89, 191 3, 460 | 10, 346, 274 4,046 | 12, 335, 650 


! Includes duckbills and other self-loading conveyors. 


TABLE 20.—Pennsylvania anthracite loaded mechanically underground, 1949-50, 
by fields, in net tons 


Total mechani- 
cally loaded un- 
derground 


Hand-loaded face 
conveyors, all 
types 3 


Scraper loaders! | Pit-car loaders 


1949 1950 


100, 844 10, 044, 102 ¡10, 745, 603 
64, 286 396, , 858 
38, 470 920, 183 839, 560 

497, 126 338, 029 


Lcd | rs | ro 


233, 600 |136, 644 |9, 593, 881 |10, 209, 630 |11, 858, 088 |12, 335, 650 


' Includes mobile loaders. 
? Shaker chutes, etc., including those equipped with duckbills, 
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TABLE 21.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1927-50 


{Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Net tons Index numbers: 1937 « 100 
Year TER M EE 
echan ca 
: Hand Hand 
loading Stripping : loading | Stripping ; 
underground loading under: loading 
I/’. ³ĩð 12. 223, 281 2, 153, 156 71, 434. 537 224 
lr d EE 12,351,074 2, 422, 924 67, 373. 788 211 
.. 3. 470, 158 1, 911, 766 66, 493, 690 209 
“Vir. Am A 4, 467, 750 2, 536, 288 60, 458, 344 190 
III.. 4, 384, 780 3, 813, 237 49, 074, 722 154 
1032 EE §, 433, 340 3, 980. 973 38, 400, 820 120 
KK NP E 8 6, 557, 207 4. 932, 069 34, 474, 844 108 
/» 8 9, 284, 5, 798, 138 39, 290, 255 123 
rel, EE 9, 279, 057 5, 187,072 34, 503, 819 108 
Ee ECC Wee n IER . 10,827, 946 6, 203, 267 3 106 
A du E SEE 10, 683, 837 5, 696, 018 100 
I/ ·˙ð Z ... 10. 151. 669 5. 095, 341 88 
JJ; A ms cundi se 11, 773, 833 5, 486, 479 97 
0 AAA 12, 326, 000 6, 352, 700 29, 190, 837 92 
11 13, 441. 987 7, 316. 574 30, 435, 277 95 
11; x 14, 741, 459 9, 070, 933 30, 495, 240 96 
A AS 14, #45, 793 8, 989, 387 27, 990, 005 88 
. 14, 975, 146 10, 953, 030 26, 800, 270 M 
I/. dE EMEUN deu 13, 927, 955 10, 056. 325 20, 957, 744 66 
..; 8 15, 619, 162 12. 858, 930 22. 405, 295 70 
J o st 16, 054, 011 12, 603, 545 20, 909, 101 66 
116 111! 8 15, 742. 368 13, 352, 874 21. 432. 923 67 
I/ se een eeorcs due UN ee 11, 858, 088 10, 376, 808 15, 172, 562 48 
rr AA 12, 335, 650 11, 833, 934 15, 820, 245 50 


! As reported by Commonwoalth of Pennsylvania, Department of Mines. 


Strip-Pit Operations.—The percentage of anthracite recovered by 
strip-pit mining has been increasing yearly and in 1950 accounted for 
30 percent of the total fresh-mined anthracite compared with 28 
percent in 1949. The thick bed outcrops of coal in the Schuylkill 
region are more adaptable to strip mining than are the thinner beds 
in the Wyoming region; for this reason, 56 percent of the total strip-. 
pit output was produced in the Schuylkill region compared with 24 and 
20 percent in the Wyoming and Lehigh regions, respectively. Data 
on strip-pit mining are given in tables 22 and 23. Figure 2 shows 
graphically the production of anthracite from strip pits, by regions, 
1928-50. 

Cutting Machines.—Anthracite cut by machines in 1950 totaled 
611,734 tons compared with 557,599 tons in 1949. Of the cutting 
machines used in 1950, 151 were “permissible” and 7 “all other types“ 
compared with 141 “permissible” and 12 “all other types” in 1949. 

Dredge Coal.—Thetonnageof anthracite recovered from the streams 
draining the Pennsylvania anthracite fields declined 28 percent in 
1950 from 1949. Public utilities and other industries in the general 
vicinity of the anthracite fields are the principal users of anthracite 
recovered by dredging operations. Historical data on river-coal 
output are shown in table 24. 
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FIGURE 2.—Pennsylvania anthracite mined from strip pits, by regions, 1928-50. 
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TABLE 22.—Relative growth of Pennsylvania anthracite mined from strip pits, 


1915, 1920, 1925, 1930, and 1945-50 


Net tons 
mined by 
stripping. 


^ a gr e e 2— 


"se zs er zer m a u e mo 


Lentes region 


AN Data not available. 


- 
"Zemmer boum e ve 9o P P dh e um V ͥ cm GP NP WR UP U mo ao ooo ep e 


"ses o e e o ep 22 up wn up e a 


"Zeg mun e m o oom ap mp e ap ep 
mm e go a er a ma o p e m 
—— — 2 


"Sms me op o man 2— mp ep em 


)! ET 


—— ooo — o oo 


222 8 10. 376, 808 


2. 356, 001 
6, 679, 235 


SE 2, 798, 698 
FFF 11, 833, 934 


No production by stripping in Sullivan County in 1950. 


Percent of 
fresh-mined 
total that 


was stripped 


(1) 


NO 
“Bor & n2 & zÄ JO 


Average 
number 
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TABLE 23.—Power shovels and draglines used in stripping Pennsylvania 
anthracite, 1948-50, by type of power 


Type of power | Number | Number Number 
of power or arag: Total | of power 
es 


shovels shovels 


Gasoline. 65 
Electric. BA 
Diesel 5 


TABLE 24.—Pennsylvania anthracite produced by dredges, 1909-50, by rivers 
(including tributaries) 


Net tons 


per ton 

ASA a 0 (0) 
EE $100, 744 $0. 73 
% 8 110, 831 . 69 
754 1. 21 
366, 565 1. 30 
868, 746 1.25 
JJ) 862. 296 1. 16 
EE AA , 654 1. 04 
Geteste 989, 709 1. 09 
3 4, 156, 299 1.12 
3 — 
iii ee 811. 065 85 
EE 681, 181 .83 
Ee ĩ 929, . 91 
ae 828, 398 91 
EE 794, 807 .82 
821, 530 .87 
JF. A 626. 187 87 
3 8 538. 268 . 84 
3j ĩ Pe ener) 370, 682 . 83 
oros asada 445. 799 . 93 
ee 452, 153 . BA 
EE 636, 038 . 98 
53 ess 517, 304 . 88 
EEN 581, 679 1. 06 
842,052 | - Lu 
EE 570. 579 1.00 
Ee 746, 000 1. 06 
3733 —8 1, 097, 000 1.16 
EE 1, 839, 784 1. 21 
eeng 1, 478, 719 1.15 
ee 1, 972, 777 1. 48 
EC 2, 084, 431 1. 52 
FFC 1. 924. 148 1. 60 
ee 2, 091, 324 1.85 
A uct cu ; 1,219,706 | 2. 480, 068 2. 03 
J) 8 : : 958,004 | 2,291,752 2. 32 
Kee 52,012 790, 979 865,122 | 2,131,096 2 46 
c ón 34, 222 563, 465 619, 504 | 1,677,508 2.71 
Total, 1923-50............. 4, 039, 024 | 18, 989, 388 | 24, 773, 130 | 32, 270, 621 1.30 

Grand total............... (1) (i) 20, 164, 610 (i) (i) 


1 Data not available. 
2 Figures for value cover 1915-22, 
3 Schuylkill Included with Lehigh in 1937, 1938, and 1940. 
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TABLE 25.—Pennsylvania anthracite produced by dredges in 1950, by rivers 
(including tributaries) 


EMPLOYMENT 


The number of men employed in the Pennsylvania anthracite 
industry in 1950 declined 4 percent from 1949. Of the total em- 
ployees, 54 percerit were employed in operations in the Wyomin 
region, 16 percent in the Lehigh, and 30 percent in the Sc uylkill 
region; 67 percent of the total employees were men working under- 
ground, 11 percent worked in strip-pit operations, and 22 percent 
were in preparation plants and other surface operations. 

Employment data, as shown in this study, do not include workers 
employed in “bootleg' coal-mini Nana conducted principally 
in the Schuylkill region. Although these workers are not included in 
the employment data, some of the coal which they produced (600,529 
net tons in 1950) was purchased by the recognized industry for prep- 
aration and shipment to market, and the coal so purchased 1s included 
in the production tables of this chapter. Complete employment 
data on the “bootleg”? holes from which this coal was produced are 
not available. Therefore, the purchased coal was deducted from the 
total tonnage reported by the operators, and the resulting net produc- 
tion was then used to calculate the output per man per day. though 
the men employed at preparation plants of the industry proper were 
engaged part time in preparing this purchased coal for market, the 
inclusion of such time in calculating productivity will not detract 
materially from the validity of the figure obtained. 

Detailed labor statistics are shown in tables 26 and 27. 
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TABLE 26.—Men employed and days worked at operations producing Pennsyl- 
vania anthracite in 1950, by region and type of plant ! 


(Includes operations of strip contractors] 


Average number of men employed 


Av- Av- 
Underground Surface erage erage 
num-| Man- | tons 
Region and type ber of da per 
of plant Min- days | ofla man 
and Total| In | prep- Total | total Plant per 
their | Other ſunder. strip | ara- | Other | sur- 4 y 
labot- ground| pits tion face 
ers piant 
Lehigh: 
Breaker........ 4,662| 2,741| 7,403) 1,626 778| 1,894| 4,298| 11,701 206, 2, 415, 692 
Waslerv 1. s os A A WE [sce ee 18 30 48 48 180 8,631 
, eee ee dh cac 2 4 6 6 198 1, 188 
Total Lehigh.| 4,662; 2. 741 7,403} 1,626 798| 1,928, 4,352 11,755 206, 2, 425, 511 
Schuylkill: js 
Bresaker........| 7,043| 4,038| 11,081| 4,723| 2,068| 3. 465 10, 2560 21,337 196, 4, 188, 959 
Wasbhery 797 PA uuu] eu. 61 122 183 153 137 25, 085 
Droed WE EE 8 108 169 277 277 206 57, 099 
T Schuyl- 
seem d 7,043| 4,038| 11,081} 4,723| 2,237| 3, 756 10,716| 21, 797 196, 4, 271, 143 
Wyoming: 
Breaker........ 19, 559| 10, 315) 29,874| 1,600) 1,739| 5,631) 8,970| 38, 844 222| 8,618, 219 2.31 
Wash6ry e 2625) EA. A A E 44 84 128 128 176 22, 576| 15. 69 
BT 2528.23) AA futon E EE 4 3 7 7 240 1, 680; 9.33 
Total Wyo- 
ming 19. 559] 10, 315 29, 874] 1. 600 1,787} 5,718] 9,105, 38. 979 222! 8, 640, 475! 2.35 
Total, excluding E 
Sullivan County: 
Breaker.. .....| 31,264| 17,094: 48, 358] 7,949; 4,585| 10, 900) 23, 521| 71, R82 212,15, 22^, 8701 3 2. 75 
NT AA EE 123 236 359 359 157 56, 292 17. 58 
RE, PE esol ote ass 114 176 290 200 207 69, 967, 10. 33 
Total 31. 2610 17, 094 48,358) 7,949, 4. 822 11. 402 24, 173| 72, 531 211,15, 337, 129 3 2. 83 
Sullivan County.... 50 18 68,....... 20 5 25 93 136 12. 671 2.11 


—— —1— . — ͤ äͤ òaQw N¼ j —V— . —4n—— 2a —¶üöäũʒ ͤ ́& k24̈ͥ8 


Grand total.. 31,314] 17, 112 48, 426 7, 949 4. 842 11, 407 24. 198, 72, 624 211/15, 349, 800 32.83 


! Men emploved in “bootleg” operations excluded. 
? Represents washerles for which both production and employment were separately reported 
3 Output per man per day calculated on legitimate tonnages only; “bootleg” purchases excluded. 


TABLE 27.—Men employed at operations producing Pennsylvania anthracite, 
1949-50, by counties ! 


[Includes operations of strip contractors] 


d Ecl A gege ÉL — d 


—— mp mr ooo om om —ʒ—ͤꝗä4—ßũ ͤ ͤ ͤ 232 —— u uu U :: 


we sm e zm sm e —æʒ—ää ʃ mm e me e e ——Ü—— 2 


Schuylk ill. 


— — 


Lackawanna....................- 11,520 | 10,771 || Sullivan..................-...--.- 
Lancaster Lebanon, Northamp- 
ton, and Snyder rere 125| 162 Total. 


1 Men employed in “bootleg” operations excluded. 
3 Counties producing dredge coa] only. 
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CONSUMPTION 


Anthracite is primarily a space-heating fuel, and the 6-percent gain 
in consumption in 1950 over 1949 is attributable largely to the cooler 
weather that prevailed. This consumption is calculated on the basis 
of production, imports, exports, and changes in producers’ stocks; 
data on retail dealers’ stocks are incomplete, and no attempt is made 
to reflect stock changes for this category. Reported consumption b 
electric utilities increased 8 percent over 1949; consumption by rail- 
roads increased 5 percent; anthracite mixed with bituminous coal in 
making coke totaled 169,275 tons compared with 172,825 tons in 1949; 
and anthracite used in the manufacture of fuel briquets and packaged 
fuel totaled 638,356 tons compared with 646,897 tons in 1949. 


TABLE 28.—Apparent consumption of anthracite and selected competitive fuels 
in the principal anthracite markets, 1947-50 


(Thousands of net tons] 


New + Penn- District Percent 
New New Dela- | Mary- 
Fuel Eng- syl- of Co- | Total | of total 
land York | Jersey vania | Ware lan lumbia fuels 
Anthracite (all users): 
Pennsylvania: ! 

HEEN 4, 457 14, 92427, 177 | 16,127 316 895 228 | 44, 124 48.3 

J ·˙» 4, 600 |315,004 | ? 6,806 | 16, 116 313 709 215 | 43,7 45.6 

E EE E ,277 |111,191 | 24,896 | 12, 194 255 429 153 32, 395 40. 0 
JJ » , 552 11, 054 , 007 | 12,690 266 464 179 | 33, 212 37.4 

Imported: 3 
I A WEE y AAA AS A A PR 7 (4) 
E LEE, kale ] Ü.--ůͥ’. Ee, 8 11 1 (s) 
ü ³ »u!A A AA AA A wm /r PRESS AMAN A 
II N E» ; ĩ³W—AA PA mm- SPERM 8 18 (4) 
Briquets (for domestic use) :$ 
Domestic origin: 
yy 8 49 49 32 126 1 29 2 288 3 
ER 59 4 26 88 1 24 3 245 3 
e A a 25 21 21 39 (0) 15 1 122 2 
J 8 36 23 13 39 (8) 22 3 136 .2 
Imported: 8 
E AAA AAA A Ge A y EE WEE (5 ($) 
KC AT x y y ASA EA 
jS EE, ERE, RO MOMS y y AA, A (e) (4) 
1950. ( ÄP ⁵ð v, ACRES! deer OUS. ³˙ - (9 
Coke (for domestic use): 
Domestic origin: ! 

d EDEN UNDO TEUER 834 693 407 220 (6) 14133 2, 155 2.4 
JJC 778 689 386 242 1 (D. 1. 2, 006 2.2 
„„ 592 510 281 168 (6) . 1,552 1.9 
E A 8 617 |- 545 348 186 6) Due 1, 697 1.9 

Imported: 3 
IK o She ete xen y AA A AA AAA AA 1 (4) 
- TUR ER 1 7: AO IR INNER E EE, AS 39 (6 
W 1 83 |......- E FARGO. WEN, ECH 84 5d 
E AA Lie 56 BO e VR A E Ee 86 .1 
Oil: Heating and range:! 
IJ AS 16,855 | 12, 940 7,153 4, 880 257 1,929 793 | 44,807 49.0 
RER, GP 8 18, 652 | 14, 390 8, 224 5, 207 278 2, 256 776 | 49,783 51.9 
J 17,353 | 14, 086 7,735 4, 418 433 2, 048 713 | 46, 786 57.8 
T E mo: 19,807 | 15,877 | 8,558 | 5,686 47 2, 454 783 | 53,641 60. 4 
0 
E A %¾ͤ 22,196 | 28,613 | 14,769 ¡ 21,353 574 2,854 1,023 | 91,382 100.0 
1948. e 24,090 30, 165 | 15, 442 | 21,653 593 2, 990 994 | 95, 927 100.0 
77 ee ced 21,248 | 25,891 | 12,933 | 16,819 688 2, 403 867 | 8), 939 100. 0 
EE 24,086 | 27,529 | 13,926 | 18,601 742 | 2,941 965 | 88, 790 100. 0 


' Shipments to these markets as reported by Pennsylvania Department of Mines; illicit coal not included, 
EEN but undetermined part of anthracite shown as shipped to New Jersey is reshipped to New 

ork City. 

. 8. Department of Commerce. 

1 Less than 0.05 percent. 

! Shipments to the States indicated. 

Less than 500 tons. 

' Converted to coal equivalent upon basis of 4 barrels of fuel oil equaling 1 ton of coal. 
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The New England and Middle Atlantic States, Maryland, Dela- 
ware, and the District of Columbia received 96 percent of the total 
shipments of anthracite to points in the United States in 1950. Data 
on the consumption of all fuels in this area are not available; however 
the apparent consumption of anthracite, domestic coke, briquets, and 
heating and range oils, in terms of anthracite, are given in table 28. 

Mechanical Stokers.—Data of the Bureau of the Census, United 
States Department of Commerce, show that factory sales of class 1 
Mechanical stokers for burning anthracite (capacity under 61 pounds 
of coal per hour) decreased from 4,616 units (revised figure) in 1949 
to 4,191 units in 1950; sales of class 2 stokers (capacity 61 to 100 
pounds of coal per hour) decreased from 489 units 5 figure) in 
1949 to 487 units in 1950. 


DISTRIBUTION 


Data in table 30 cover the distribution of Pennsylvania anthracite 
for the coal year April 1, 1949, to March 31, 1950; they are not com- 
parable with the statistics elsewhere in this chapter on production, 
consumption, exports, etc., inasmuch as the latter are compiled on a 
calendar year basis. The distribution data were voluntarily sub- 
mitted to the Bureau by producers, American and Canadian whole- 
salers, and dock operators, and represent the eighth in a series of 
mineral market surveys on the subject. 

Shipments (including local sales) reported for the 1949-50 coal year 
declined 14 percent compared with shipments for the 1948-49 coal 
year. The decline may be attributed to a combination of several 
factors, the most important of which was the generally mild weather 
in the primary anthracite market areas during the winter of 1949-50, 
the competition of natural gas and oil, marked improvement in the 
output of the major European coal-producing countries, and loss of 
a small part of the Canadian market to Welsh anthracite. Shipments 
to destinations in the United States declined 13 percent from the 
1948-49 coal year, Canada showed a decrease of 17 percent, and 
exports to countries other than Canada declined 40 percent. 

ata compiled from records of Pennsylvania State Department of 
Mines indicate that anthracite shipments from the mines to destina- 
tions in the United States increased 3 percent in 1950 compared with 
1949. In 1950, 80 percent of the shipments destined to points in this 
country moved from the mines by rail and 20 percent by truck, as 
compared to 82 and 18 percent, respectively, in 1949. Pennsylvania ` 
received 86 percent of the truck shipments in 1950, New Jersey 6 per- 
cent, and New York 7 percent. Anthracite rail shipments by States 
of destination for 1947-50 are shown in table 29, and the movement 
of anthracite by truck in 1950, by months and States of destination, 
in table 31. 

According to data compiled from records of the Massachusetts 
Division on the Necessaries of Life and the Association of Amer- 
ican Railroads, rail receipts of Pennsylvania anthracite in New 
England increased 8 percent over 1949 while tidewater receipts de- 
creased 43 percent. Details on anthracite movement to New England 
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are given in table 32. Loadings at Lake Erie ports remained virtually 


the SE and receipts at upper Lake docks increased 14 percent over 
1949. 


Shipments of anthracite from the Lehigh, Schuylkill, and Wyoming 
regions, 1890-1950, inclusive, are shown graphically in figure 3. 
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FIGURE 3.—Anthracite shipped from the Lehigh, Schuylkill, and Wyoming regions, 1890-1950. 


TABLE 29.— Rail shipments of Pennsylvania anthracite, 1947-50, by destinations, 
in net tons ! 


{Pennsylvania Department of Mines) 


i 
d 
B 


New England States 4, 456, 476 4, 
New EEN 14, 530, 238 14, 520, 250 10. 589, 197 
New Jersee 999d 6, 697, 055 6, 213, 667 4 613, 659 
ennsyivanis.__...............-.......--.----- 10, 138, 523 9, 706, 429 6, 740, 610 
A A ö 295, 288 283, 245, 097 
aryland. todas 830. 546 626, 948 431, 546 
District of Columbia.. 228, 383 214, 291 177, 754 
777 8 116. 650 118, 611 809 
d 8 98, 729 118, 735 , 022 
¡0 1 Ee 78, 303 94, 492 209 
EE 8 285, 648 286, 888 211, 366 
Wisconsin... «˙ ³ ᷑ 486, 975 627, 366 489, 784 
Minnesota. lbb ĩ ³ðV5 8 19, 749 48, 61, 353 
Michg n 354, 643 351, 304 249, 088 
Other States 62, 575 57, 070 86, 213 
Total United States 38, 679, 781 87, 874, 269 27, 695, 196 
A rig ok ea ĩͤ ee Pe a 3, 828, 980 , 977, 3, 620, 573 
Other foreign countries 1, 854, 042 913, 920 35, 139 
Grand total................- c cc e ceres 44, 362, 803 42, 765, 887 31,311, 162 31, 350, 908 
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TABLE $1.—Truck shipments of Pennsylvania anthracite in 1950, by months 
and by States of destination, in net tons ! 


Destination January | February| March April June July 

Pennsylvania: 

Within region 353,387 | 340,281 | 453,224 | 266, 203 212, 095 171, 810 

Outside region 176,847 | 214,582 | 325,765 | 1560, 473 150, 414 110, 925 
New York....................- 37, 020 35, 004 01, 748 35, 186 89, 274 30, 
New Jersey .................... 82, 452 27,151 49, 247 27,517 84, 114 24, 817 
Delaware 1. 544 1, 984 4, 623 2, 037 619 
AMarelsand 4, 179 3, 738 3, 652 2, 687 926 1, 348 
District of Columbia. .......... 68 |.......... BOO AA DEE, E 
Other States 1, 768 1, 541 2, 204 1, 732 668 705 


Septem- Novem- | Decem- 
Destination August October Total of total 
ber ber ber trucked 
Pennsylvania: 
Within region 247, 090 283, 348 297,232 | 335.055 478, 164 |3, 691, 864 53. 7 
Outside region 978 164, 800 189, 135 162, 096 183, 190 2, 257, 553 32.8 
New York..................--- 40, 785 37, 161 42,115 34, 279 35, 533 464, 557 6. 7 
New Jersey... ---....-..-.- 35, 001 34, 781 39, 082 27,365 32, 238 393, 559 5.7 
Delaware 821 2, 164 2, 192 3, 042 21,041 .4 
Maryland.....................- 2, 232 3, 393 3, 335 3, 150 3, 431 32, 910 .5 
District of Columbla 468 136 9 1, 608 (3) 
Other States 810 1,313 2, 002 1, 854 1, 800 17, 593 .3 
Total: 1950............... 607,973 | 525,753 | 575,161 | 565,991 | 737, 680 |6, 880, 685 100.0 
1919 374, 380 358, 731 605, 332 | 632, 146 654, 075 |6, 088, 124 100. 0 


! Compiled from reports of Pennsylvania Department of Mines. Does not include dredge coal. 
£ Less than 0.05 percent. 


TABLE 32.—Receipts of anthracite in New England, 1917, 1920, 1923, 1927, and 
1940-50, in thousands of net tons 


Receipts by tidewater Total 

i roa pa 

Year Imports? | O° enn- 

New by rail ! sylvania 

Massa- | Rhode | Connect- 
Maine | Hamp- Total anthra- 
shire chusetts | Island icut cite 3 

1917... - 1 432 147 1 2, 222 1 555 31,165 1 4, 421 7,259 1 11. 679 
1920....... 1 307 16 32,015 1 450 1743 13,521 7, 804 1 11, 324 
1923... ss 1 437 127 1 2, 216 1511 1 891 1 4, 082 8, 102 145 12, 0:39 
1927... c» 1 242 1 33 1 1, 220 1311 1615 12, 421 6. 725 106 9, 040 
1910....... 1 48 14 1350 174 1172 1 648 4, 174 135 4. 657 
1941....... 157 19 1 348 1 58 1 210 1 682 4, 870 75 5, 477 
1942....... 581 5, 393 139 5. 835 
1913....... 575 5. 310 164 5, 721 
1914. 398 5, 836 12 6, 22 
1945..... m 331 4, 750 OI 5. 081 
1946....... (9) (9 (4) Q9 (9 399 5, 244 |.......... 5, 643 
1947 ..... 240 4, 498 |.......... 4, 738 
1948....... 217 4, 646 |.......... 4, N 
1949....... 110 9,336 |.......... 3, 446 
1950....... 63 is 3,678 


1 Commonwealth of Massachusetts, Division on the Necessaries of Life, 

2 U.S. Department of Commerce. 

3 Total receipts by rail and by tidewater less Imports. 

* Data for individual States not available. Total tidewater as reported by Association of American Rail- 


roads. 
è Less than 500 tons. 
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STOCKS 


Stocks of Pennsylvania anthracite held by producing companies 
at the end of January 1950 totaled 657,710 net tons. A low point of 
183,169 tons was reached in March, but stocks increased rapidly 
thereafter to a peak of 1,415,956 tons in November. They fell again 
to 1,268,300 tons at the end of December, but this represented a 
30-percent increase over stocks held by producers in December 1949. 
Stocks on the upper Lake docks in December 1950 virtually equaled 
those in the same month of 1949—242,237 tons as compared to 246,825 
tons. Stocks held by public utility plants remained at a level ex- 
ceeding 4,000,000 tons throughout the year—totaling 4,720,147 tons 
in December. Stocks held b class I railroads in December 1950 
were 61,081 tons compared to 66,388 tons in December 1949. 

Early in 1950, for the first time in many years, the Bureau began to 
collect and publish monthly data on stocks of Pennsylvania anthracite 
held in retail dealer yards. The first canvass of a selected list of 
representative dealers indicated that stocks of space-heating sizes 
held in all retail yards handling anthracite on March 31, 1950, totaled 
1,760,000 net tons, broken down as follows: Egg, Stove, and Chestnut 
sizes combined, 979,000 tons; Pea, 256,000 tons; and Buckwheat No. 1 
and Rice, 525,000 tons. Stocks increased thereafter to a peak of 
3,813,000 tons on October 31 but declined to 3,452,000 tons by 
December 31. Stocks at the close of the year comprised an estimated 
2,041,000 tons of Egg, Stove, and Chestnut sizes, 342,000 tons of Pea, 
and 1,069,000 tons of Buckwheat No. 1 and Rice. 


PRICES 


According to Saward's Journal, f. o. b. mine prices for anthracite at 
the end of 1950 varied from $12.80 to $13.55 per net ton on Broken 
and Egg sizes; $12.75 to $13.80 on Stove; $12.60 to $13.80 on Chestnut; 
310.50 to $11.20 on Pea; $7.40 to $8.00 on Buckwheat No. 1; $6.00 to 
$6.60 on Rice; and $4.75 to $5.05 on Barley. A number of companies 
normally sell coal of a certain grade from some mines at a small 
premium over the quoted circular prices. It is to be noted that the 
prices are f. o. b. mine quotations and differ from retail prices, which 
include transportation and dealer costs. Data compiled from reports 
of the Bureau of Labor Statistics, United States Department of Labor, 
giving retail prices for certain fuels in selected cities by months for 
1950, are shown in table 33. 
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VALUE OF SALES 


Increased labor and material expenses resulted in higher total mine 
costs per ton of anthracite in 1950 than in 1949. Average sales re- 
alization per net ton on breaker shipments to points outside the local 
sales area increased 5 percent over 1949; when colliery fuel, local sales, 
river coal, and washery coal are included, the average per-ton value 
of the 1950 production increased 6 percent over 1949. The average 
sales-realization figures in this study represent value at the breaker, 
washery, or dredge, and the reporting company is asked to “exclude 
selling expenses”; therefore, when a producing company sells its out- 
put to separately organized sales company, the value reported will 
exclude the margin of the sales company and may, therefore, be some- 
what less than the circular price at which the coal is placed on the 
open market. See tables 34 to 36 for detailed sales-realization data. 


TABLE 34.—Average sales realization per net ton of Pennsylvania anthracite 
shipped from breakers to points outside and inside producing region in 1950, 
by regions and sizes 

[Value does not include margins of separately incorporated sales com panies} 


Lehigh region Schuylkill region Wyoming region 
ae Shipped Local Ship Local Shipped Local 
outside sale Total | outside ales Total | outside Soe Total 
region region 


— ——— | oe | os | 


yop ang Broken..... $12.27 | $11.91 | $12.27 | $12.14 | $12.36 KEE 
12. 


Kg O E AE 12. 20 13.10 12. 21 12. 06 12. 45 
Stoves. ccc cR XUL 12. 46 12. 85 12. 47 12. 20 12. 34 12. 20 
Chestnut. ............... 12. 44 13. 05 12. 48 12. 14 12. 41 12.15 
POR o ou Seis Beis oN 10. 24 10. 79 10. 35 9.77 9. 87 9. 78 

Total domestic..... 12.12 11. 82 12. 11 11.79 11. 28 11.77 : 
Buckwheat No. 1. 6.90 7.47 6.94 6.64 6.74 6.64 6.83 7.29 6. 90 
Buckwheat No. 2 (Rice). 5.70 6. 44 5.77 5. 53 5.65 5. 53 5. 76 6.11 5.82 
Buckwheat No. 3 (Bar- 

ley)....... mon 4. 50 5.13 4. 51 4.37 4. 86 4.39 4. 58 4.80 4.64 
Buckwheat No. 4. 3. 43 4. 31 3. 43 3. 24 3.08 3.20 3. 54 3.08 3.45 
Other (including silt) 283 8 2. 83 3. 06 2. 81 3. 06 2.72 2. 00 2 58 

Total steam 5. 08 6. 77 5. 16 4. 94 4. 16 4. 89 5. 77 | 5.79 | 5.78 

Total all sizes...... 9. 07 9. 98 9.12 8.51 | 7.32 | 8. 45 | 10. 17 | 8. 03 | 10.01 

Total 
Size Sullivan County 
Excluding Sullivan Including Sullivan 
County County 

Lump ! and Broken $12.15 | $11.55 | $12 04 $12.15 | $11.55 £12 04 
/ y DEE 8 BEE EEN 12.07 12. 50 12.07 12. 07 12. 50 12 07 
Se ia ene $11.74 | $11.74 | $11.74 12. 25 12. 66 12 25 12.25 12.65 12. 25 
Chestnut................ 11.50 11. 50 11. 50 12 21 12. 76 12 25 12. 21 12.75 12 25 
CC 9. 50 9. 50 9. 50 9. 94 10. 50 10. 09 9. 94 10. 50 10. 09 

Total domestic. .... 10. 89 10. 92 10. 90 11. 94 11. 51 11.91 11.94 11. 51 11. 91 
Buckwheat No. 1........ 6. 25 6. 25 6. 25 6. 76 7.22 .6.81 6.76 1.22 6. 81 
Buck wheat No. 2 (Rice) . ]---..... 5.65 6.12 5. 70 5. 65 6.12 5.7 
Buckwheat No. 3 (Bar- 

I/!!! sce Mp EPIS: 4. 46 4. 82 .4.50 4. 46 4.22 4.50 
Buckwheat No. 4. ......]........ LL. 3.33 3.08 3. 28 3.33 3 3.28 
Other (including silt) 4. 00 3. 98 3. 99 2. 96 2.01 2.94 2.97 2.10 2.94 

Total steam........ 4. 95 4. 94 4.94 5.25 | B. 40 5.28 | 5. 25 5.40 5 2% 
22 e o EE EE o — 
Total all size 8.58 | 8.65| 8.60 | 9.34 | 8. 65 | 9. 28 | 9. 34 | 8.65 925 


$ Quantity of Lump included is insignificant. 
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TABLE 35.—Average sales realization per net ton of Pennsylvania anthracite 
wé Eier from breakers to points outside producing region, 1946-50, by regions 
and sizes 


[Value does not include margins of separately incorporated sales companies] 


Schuylkill region 


1947 | 1048 | 1049 | 1950 


Lump ! and Broken.......... $9. 14 |$10. 21 |$11. 47 |$11. 98 |$12. 27 | $9. 43 |$10. 10 |$11.09 |$11. 56 | $12.14 
|; AA EA 9.32 | 10.23 | 11.42 | 11.81 | 12.20 | 9.48 | 10.11 | 11.22 | 11.57 | 12.06 
A cones 9.42 | 10.23 | 11.44 | 11.80 | 12.46 | 9.52 | 10.02 | 11.34 | 11.56 | 12.20 
4 AA 9.40 | 10.24 | 11.45 | 11.81 | 12.44 | 9.54 | 10.07 | 11.38 | 11.62 | 12.14 
4 EE 7.72 | 8.44 | 9.50 | 9.86 | 10.24 | 7.89 | 8.17 | 9.33 | 9.56 9.77 
Tota] domestio 9.15 | 9.97 | 11.16 11. 53 12.12 | 9.27 | 9.77 | 11.03 | 11.27 | 11.79 
YA | NAO S SS A A TS | 2 | === | == 

Buckwheat No. 1 5.51 | 5.97 | 6. 52 6. 64] 690) 5. 55 5. 76] 6. 39] 6.43 6. 64 
Buckwheat No. 2 (Rice) 4. 50 4.93] 5. 53 5. 56] 5. 70 4.54] 4.78] 5.37 | 5.46 5. 53 
Buckwheat No. 3 (Barley) .. 3. 09 3. 57] 4.14] 4.36] 4. 50 3.09 3.52] 4.03 | 4.26 4.37 
Buckwheat No. 4. 2. 26] 2. 65 296-| 3. 233. 432.14 2.39 2.84) 3.11 3.24 
Other (including silt) ....--- 1. 95 2. 21] 2. 50 2. 792.83 1.83 2. 16 2.68 2.91 3.06 
Total steam............ 3.88 | 4.25| 4.73] 480| 5.08| 3.04 | 4.09] 4.68 | 4.79 4.94 


Size Wyoming region Sullivan County 

Lomp tand Broken $9.26 | $9.87 {$11.08 |$11. 66 812. 100 b 
FER ote O ADA 9.33 | 10.01 | 11.15 | 11.54 12.0 Ir, 
/// » 9.33 | 9.98 | 11.24 | 11.61 | 12.21 | $9.19 311. 36 $9.67 ($10.96 | $11.74 
Chestnut 9.34 | 9.98 | 11.20 | 11.60 | 12.20 9. 13 10.20 | 9.59 | 10.98 | 11.50 
JJ AA 7.74 | 8.19| 9.31 9.70 9.98 7.95] 9. 28 7.86] 8.88 9. 50 
Total domestic......... 9. 19 9.81 | 11.04 | 11.42 | 11.99 | 8.87 | 10.12] 9.31 | 10.71 | 10.89 
—— — M—— A e M — e œ——— 

Buckwheat No. 1... 6.51 | 5.81 | 6. 50 6.63 | 683] 4.70 3.98] 5. 99 6.00 6.25 
Buckwheat No. 2 (Rice). . 4. 52 4.84] 5. 48 5.63] 676] 2.62 3.14 |.......].......]....... 
Buckwheat No. 3 (Barley) .. 3. 16 3. 63 4.15 4.37] 458]|.......].......]....-..].......]....... 
Bockwheat No. 4ʒ ʒ . 1.85 2.49] 3.01] 3.32] 3. 44 
Other (including silt)........ 1.86 1.74 213] 2.81] 272] 1.75| 1.93 4. 10 3.26 4.00 
Total steam 4.38 | 4.67 | 5.30] 56.63] 58.77] 3.31 239| 450| 3.44 4.95 
Total all sizes 7.81 em 9.35 9.77 | 10.17 6.20 | 6. 4 7.50 | 9.28 8. 58 
EE d 

Total 
Size SSS 
Excluding Sullivan County Including Sullivan County 

Lump i and Broken $9. 23 310. 07 |$11.19 |$11.71 |$12.15 | $9.23 810. 07 11. 190 ¡$11.71 | $12.15 
EE AS 9.38 | 10.08 | 11.22 | 11.60 | 1207 | 9.38 | 10.08 | 11.22 | 11.60 | 12.07 
ENER 11.30 | 11.63 | 12.25 | 9.40 | 10.03 | 11.29 | 11.63 | 12.25 
Chestnut 11. 30 | 11.64 | 12.21 | 9.42] 10.05 | 11.29 | 11.64 | 12.21 
<A 9.36 | 9.67 | 9.94 | 7.79] 8.23 | 9.35 | 9.67 9. 94 
Tota] domestic......... 11.05 | 11.39 | 11.94 | 9.21 | 9.82] 11.05] 11.39 | 11.04 
Buckwheat No.1............| 5.53 | 6.46 | 6.55| 6.76] 5. 53 5.82] 6.46] 6.55 6. 76 
Buckwhest No. 2 (Rice)..... 5.45| 5.54] 5.65| 4.52 483| 5.45| 5.5 5. 65 
Buckwheat No. 3 (Barley)... 4.09 | 431| 446| 3.11] 3.56] 409] 4.31 4. 46 
Buckwheat No. 4. 2.89 | 3.18 | 3.33 | 2.09] 2.46] 2.89 3.18 3. 33 
Other (Including git... — 2. 49 2.87 2.96] 1.90 206] 2. 50 2.87 2.97 
Total steam 4.90 505| 5.25| 4.08 | 4.32| 4.90 | 5.05 5.25 
Total all sizes 8.67 | 8.90 9.34 7.25 7.65| 8.67 8.60 9.34 


Quantity of Lump included is insignificant. 
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TABLE 36.—Average sales realization per net ton of Pennsylvania anthracite 
from all sources, 1949-50, by regions ! 


[Data include washery and dredge coal] 


1949 1950 
Region Ship Col- Total | Shipped Col- Total 
outside 1 iay produc- | outside Local Mery produc 
region fu tion region fu tion 
CCC $8. 23 $9. 83 $6. 31 $8. 26 $8. 82 $9. 98 $6. 52 $8. 83 
Schuylklll................... 7.73 6.10 2.4 7. 56 8 6. 77 2. 47 8. 05 
yoming.....-------------- 9. 55 8. 36 2. 95 9.13 10. 06 8. 63 9. 63 
Total, excluding Sulli- 
van County......... 8. 59 7.86 3. 33 8. 38 9.12 8. 28 3. 66 8. 90 
Sullivan Count 9. 26 O67 AA 9. 42 8. 58 8 8. 60 
Grand total........... 8. 59 7. 87 3. 33 8. 38 9.12 8. 28 3. 66 8. 90 


1 Value given for shipments is value at which coal left possession of producing company and does not in- 
clude margins of separately incorporated sales companies. Imputed value of colliery fuel, as reported by 
producers, on market price. 


FOREIGN TRADE ° 


Exports of Pennsylvania anthracite in 1950 decreased 21 percent 
from 1949. "The decline may be attributed entirely to the sharp re- 
duction in shipments to European destinations, inasmuch as exports 
to Canada increased slightly over 1949. Anthracite exports to 
Europe had reached a peak of 3,918,463 net tons in 1947 but declined 
steadily throughout the period 1948-50, 

In addition to the anthracite exported from the United States to 
Canada in 1950, that country also received 395,867 tons from Great 
Britain and 262 tons from the Union of South Africa. Since in the 
Province of Ontario the British product is generally unable to compete 
in price with Pennsylvania anthracite, the effect of Welsh anthracite 
competition is felt chiefly in the Province of Quebec and the Maritime 
Provinces. In the years before World War II, Great Britain annu- 
ally exported an average of 1,200,000 tons of anthracite to Canada. 
However, increased industrial activity in Great Britain and an ac- 
companying rise in coal consumption forced drastic curtailment in 
British coal exports to all countries, beginning in the late months of 
1950. 

Imports of anthracite into the United States totaled 18,289 net tons 
in 1950, of which 18,176 tons came from Great Britain. Details on 
imports of anthracite for the period 1948-50 are presented in table 38. 


2 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce, 


COAL—PENNSYLVANIA ANTHRACITE 387 


TABLE 37.—Anthracite exported from the United States, 1949-50, by countries 
l and customs districts, in net tons 


IO. S. Department of Commerce] 


Country 1949 1950 Customs district 1949 


North America; North Atlantic: 

Bermuda................ 958 442 Maine and New Hamp- 
British West Indles..... 72 203 Shire... oz ks 16, 943 
Canada 3. 580. 568 \3 708, 285 New Vork 3, 509 
Newfoundland-Labrador 2, 729 |f” Philadelphía............ 1, 289, 208 
Mexico 11, 852 9, 553 || South Atlantic: 

South America: Maryland............... 164 
Gl.. é 70 Ita ono. Virginia A e . 
Colombia 20 10 || Gulf Coast 
Venezuela 235 5 Florida.................. 

Europe: New Orleans............ 
Belgium-Luxembourg...|........... 20, 744 || Mexican border: 

France. ................- 1, 051. 313 50, 614 Arizona................. 
¡(A MN Ee 29. 772 Wi AA El Paso 
Netherlands 155, 4585888. Laredo 
Norway. _...-..--...--.- 1 Pacific Coast: Washington 
Yugoslavia. ............. 6, 518 10, 572 || Northern border: 
: Hals e ut 2, 257. 022 
Israc! Palestíne.......... 14,720 |.......... Dakota 2, 945 
E EEN 88, 227 |.......... Duluth and Superior. ... 11, 644 
Other Asa 5 2 ichigan...............- 3. 724 
ca: Ohlßs ; 14. 365 
Belgian Congo...........|........... 1,113 Rochester. 90. 901 
Other Africa. 5 St. Lawrence 1. 161. 805 

— . — Vermont 2. 028 

Totsl os a 4, 942, 670 | 3, 891, 569 
Total.................. 14, 942, 670 | 3, 891, 569 


! Includes 88,227 tons shipped on vessels operated by the U. 8. Army or Navy which was not shown sep 
&rately by customs district. 


TABLE 38.— Anthracite imported for consumption in the United States, 1948-50,! 
by countries and customs districts, in net tons 


[U. 8. Department of Commerce] 


Customs district 


— —.——— — ——— — — aS 


Maryland........................| 8000 
Massachusetts 17, 970 


Argentinn ae. 
J)%)%öÜ%%ͥͤĩͤĩ?ͤ 8 


—— een e e Q—?2— —ͥ em ep e e e rr '- eege ees e e 


! No imports during 1949. 


TECHNOLOGY 


The Bureau of Mines continued its cooperation with anthracite 
producers in various mechanical mining studies being conducted in 
an attempt to increase the output of anthracite per man per day. 
At the close of World War II, as part of an experimental program 
to increase productivity, the Bureau obtained & Korfmann universal 
shearing machine from Germany and installed it in & mine in the 
Southern field of the anthracite region. The cutting tests with this 
equipment are the first to be made in the United States in steep- 
pitch mining. A report containing details of preliminary tests of 
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the Korfmann universal shearing machine concludes that the machine's 
performance warrants additional experimental work.? 

Practical research in pneumatic packing in underground workings, 
which has been practiced for many years in Europe and the United 
Kingdom, has been under way through the laboratory for some 
time. A Brieden pneumatic packing machine (German manufacture) 
was made available by the Bureau of Mines for test purposes and 
has been tested intermittently for more than a year. 

Research is being conducted with scraper-shaker loaders devised 
and built by the Bureau for working in thin, steeply pitched antbra- 
cite beds. Experimenta have also been conducted in longhole retreat 
mining, and future projects include research in the use of yielding 
steel props, block caving, and longhole drilling. 

Stream pollution by mine drainage has been the subject of con- 
siderable study both by the mining industry and Government agencies. 
In the Pennsylvania anthracite industry, the major problem concerns 
satisfactory disposal of a daily average mine-water discharge of 
approximately 472 million gallons, containing considerable quantities 
of sulfuri acid. Diversion of individual mine drainage in the anthra- 
cite region from receiving streams or purification before entering 
streams are alternative remedial measures to combat pollution of 
surface streams by acid mine drainage. The daily drainage from 
the mines is a huge volume of water, and the effect of its removal from 
the surface streams coursing through and beyond the anthracite 
region is one of the phases that must be considered in any solution 
of the mine drainage problem. When collected and made available 
at one point, such as the portal of a drainage tunnel, it is a potentially 
valuable source of water supply for industrial or other utilization 
if its chemical quality can be improved to make it suitable for use. 
Bureau of Mines Bulletin 508 indicates the scope of the problem 
in the anthracite industry and gives some suggestions concerning its 
solution. Samples of water from mines in the region have been col- 
lected, analyzed, and studicd and reports made thereon.‘ 

Factual data regarding water impounded in underground pools 
and in abandoned strippings have been gathered by the Bureau's 
Anthracite Flood-Prevention Section. Recent studies and reports 
on pumping and field work concerning drainage tunnels have increased 
materially the information available on the mine-water problem.“ 

Bureau of Mines Bulletin 494 discusses a clay and gravel deposit 
known as the “buried valley” of the Susquehanna River, situated in 
the Northern field of the anthracite region near Wilkes-Barre, Pa. 
Geographically, the buried valley extends 15 miles from West Nanti- 
coke upstream to the vicinity of West Pittston. The existence of the 
buried valley has been known for many years, and the uncertainty 
regarding the physical condition of water-bearing valley-fill deposits 
has made great care necessary in mining operations to avoid break- 


% Buch, John W., and Allan, Andrew, Jr., Anthracite Mechanical Mining Investigations. Progress 
Report 3. Preliminary Testing of Korfmann Universal Shearing Machine, Model SK 20: Bureau of Mines 
Rept. of Investigations 4794, 1951, 11 pp. 

Ash, S. H., Felegy, E. W., Kennedy. D. O., and Miller, P. S., Acid-Mine-Drainage Problems, Anthra. 
cite Region of Pennsylvania: Bureau of Mines Bull. 508, 1951, 114 pp. 

! Discussed under Research and Technology,” p. 348, Minerals Yearbook 1949. 
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throughs between mine worki and the clay deposits. Whenever 
break-throughs have occurred, inundation of the underground work- 
ings has followed. 

A large tonnage of anthracite has been mined beneath the buried 
valley, and a vast tonnage remains unmined. The materials that 
constitute the deep-filled deposits are water-bearing sediments con- 
sisting of alternating layers of gravel, sand, clay, and admixtures of 
all three. ‘The main channel of the buried valley reaches its greatest 
depth near Plymouth, Pa., where the rock reaches a minimum altitude 
of 15 feet; the overlying mantle of valley-fill deposits is 320 feet deep 
at this spot. 

Bulletin 494 furnishes data on the buried valley that should be use- 
ful in solving the anthracite mine-water problem and so conserving 
anthracite reserves and promoting employee safety. The report dis- 
cusses physical characteristics of the valley, correlates pertinent data 
relating to the subject, presents accurate contour maps showing the 
position of the top of the solid rock underlying the valley fill, and 
gives cross sections at regular intervals across the valley showing 
the irregularities in thickness, configuration, and nature of the mate- 
rials composing the water-bearing valley-fill deposits.* 

The basic combustion research on the preparation and utilization 
of anthracite fines conducted by the School of Mineral Industries, 
Pennsylvania State College, and jointly supported by the Common- 
wealth of Pennsylvania and the Anthracite Institute, was continued 
in 1950. 

The Anthracite Institute continued various research projects on 
fixed-bed silt gasification, upgrading of anthracite silt by pelletization, 
fluid-bed reduction of iron ore, anthratube performance, and fluidized 
and slagging gas producers. 


WORLD PRODUCTION 


World production of anthracite increased in 1950, although pro- 
duction in some of the European countries declined slightly. Table 
39 presents details of world production, by countries, for 1946-50. 


* Ash, 8. H., Buried Valley of the Susquehanna River, Anthracite Region of Pennsylvania: Bureau of 
Mines Bull. 494, 1950, 27 pp. 
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TABLE 39.—World production of anthracite, in metric tons, 1946-50 


[Compiled by Pauline Roberts} 
Country 1946 1947 1948 1949 1950 
Belgium RE 4,783,000 | 5,121,000 | 5,853,000 | 5,839, 000 5, 712, 000 
Bul ears? EE 27, 27, 000 27, 000 27,000 30, 000 
A EE 757, 114 878, 062 1 600,000 | 1 1,000,000 | 1 2,000, 000 
FTADCO: dencia 8 8,313,230 | 8,041,874 | 17,700,000 | 1 9,000,000 | 1 8,800, 000 
French Morocco........................... 221, 750 268, 500 290, 300 341, 417 367, 868 
Germany: 
Federal Republic !.................... 3,876,900 | 5,215,900 | 6,183,000 | 7, 433,000 7, 974, 000 
Soviet Zone 166, 900 , 900 203, 900 217, 400 237, 600 
mash... 8 261, 696 247, 777 355, 000 600 494, 416 
Ireland: onis m ⁰⁰d x og 122, 886 121, 915 88, 630 1 47, 750 1 50,000 
Tal NUM y IS 104, 507 114, 580 86, 611 75, 252 68, 071 
Japan EE 444, 000 648, 000 852, 226 776, 414 686, 147 
orea: 
North A EE 830,000 | 1,340,000 | 1,500,000 | 1,500,000 1, 500, 000 
Sl A 241,770 475, 190 799, 000 1, 039, 000 1 600, 000 
New Zealand... , 308 1, 1,773 1,915 1, 991 
Peri. ³ĩW6³A K deus 82, 089 82, 42, 288 27, 33, 000 
Portes. nce cece ée ee 379, 526 370, 147 386, 763 443, 456 425, 987 
AAA A 15, 23,77 1 25, 000 35, 1 30, 000 
// A RENS 8 1,457,529 | 1,411,352 1, 462, 736 1, 439, 217 1, 504, 124 
Switzerland..__.............-...-.....-.-- 74, 15, 1 15, 000 110, 1 10, 000 
E... c cv é 41, 050, 000 | 45,975, 000 | 52, 425, 000 | 58, 975, 000 66, 000, 000 
United Kingdom.......................... 3, 547, 742 , 656,967 | 3,859,974 | 3,783,364 | 14,000,000 
United States (Pennsylvania)............. 54, 890, 625 | 51,881,632 | 51,836, 218 | 38, 738, 150 39, 985, 503 
Total (estimate 121, 650, 000 |126, 120, 000 |134, 600, 000 |131, 100, 000 | 140, 500, 000 
1 Estimated. 3 Low-grade anthracite. 


Cobalt 


By Hubert W. Davis and Charlotte R. Buck 


A 
GENERAL SUMMARY 


ONSUMPTION of cobalt in the United States reached the unprece- 
C dented total of 8,283,408 pounds in 1950—a gain of 76 percent 

over 1949 and 65 percent greater than in the former record year 
1948, when it exceeded 5,000,000 pounds for the first time. Usage of 
cobalt for all important purposes, except high-speed steel, was larger 
in 1950 than in 1949. Quantitywise, the gains were most pronounced 
for magnet alloys and cobalt-base high-temperature alloys; these two 
outlets accounted for 62 percent of the total quantity consumed in 
1950 and utilized twice as much as in 1949. Noteworthy gains were 
also recorded in the use of cobalt in 5 frit for porcelain 
enamel, alloy hard-facing rods, cobalt-alloy steels, and pigments. So 
great was the demand for cobalt that voluntary rationing was initiated 
by suppliers in the third quarter of 1950, and beginning November 21 
the National Production Authority limited civilian use of cobalt. 

Despite the fact that the new supply of cobalt metal (rondelles and 
granules) made available in 1950 was 9 percent greater than in 1949, 
it was inadequate for industry requirements and stockpile commit- 
ments. The deficit was met partly by withdrawals from suppliers” 
stocks, which dropped from 1,667,000 pounds on January 1, 1950, to 
271,000 pounds on December 31; partly by withdrawals from industry 
stocks, which declined from 842,900 pounds on January 1 to 599,800 
pounds at the end of 1950; and partly by greater use of purchased 
scrap, which increased from 14,900 pounds in 1949 to 126,400 pounds 
in 1950. Although the new supply of oxide made available in 1950 
was 79 percent larger than in 1949, it likewise was insufficient to meet 
industry demand, and suppliers’ stocks declined 69 percent. 

Sales of cobalt metal in the United States were 42 percent greater 
in 1950 than in 1949; sales to industry were 96 percent larger, but those 
to the National Stockpile were 10 percent smaller. The metal was 
supplied chiefly by imports but partly by production in the United 
States. Imports of metal in 1950 established a new high and were 
2 percent greater than in 1949, but domestic production gained only 

5 percent. 

The demand for cobalt oxide increased substantially in 1950 
chiefly because of greater use in ground coat for porcelain enamel and 
pigments. Output of oxide in the United States was up 20 percent, 
and imports were 2X times greater. Production and shipments of 
salts and driers were also greater in 1950 than in 1949, but those of 
hydrate were smaller. 

The greater part of the cobalt metal, oxide, hydrate, and other 
cobalt products sold in the United States is made from crude cobalt 
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(white alloy) produced in Belgian Congo. Imports of white alloy from 
Belgian Congo were 8 percent more in 1950 than in 1949. Belgian 
Congo also supplies a substantial quantity of cobalt granules, which 
are produced from precipitates recovered from the solutions used in 
the electrolytic copper plants. Some of the cobalt products sold are 
made from domestic and Canadian ores. Output of domestic ore was 
55 percent greater than in 1949, and imports of Canadian ore were up 
61 5 Consumption of cobalt white alloy and ore, however, 
declined 3 percent. 

The price of cobalt metal and oxide remained unchanged throughout 
1950. 

Government Regulations. — On November 21, 1950, the National 
Production Authority issued a temporary directive (NPA-71) limiting 
the civilian use of cobalt metal during the rest of November to 30 

ercent of the average monthly quantity used by the buyer in the first 
half year. In December (NPA-77) civilian use was increased to 50 
percent. On November 30 the National Production Authority (NPA 
Order M-10) established specific inventory limitations for cobalt. No 
person could receive delivery of cobalt if his inventory exceeded, or by 
such receipt would exceed, his minimum requirements for the suc- 
ceeding 20 days at his then-scheduled method and rate of operation. 

On December 30, 1950, the National Production Authority amended 
Order M-10, which in effect constituted a completely new order, inas- 
much as the former Order M-10 contained only inventory-control 
provisions similar to those contained in the amended order. Amended 
Order M-10, after January 31, 1951, prohibited the use of cobalt in the 
manufacture of specified products that are relatively less essential or in 
which substitute materials may effectively be used ; established limits 
on additions to inventory; and placed cobalt under allocation by pro- 
hibiting, subject to limited exceptions, any deliveries not covered 
by allocation authorization to be issued monthly by the National 
Production Authority. 


DOMESTIC PRODUCTION 


Mine Production.—Despite the fact that the United States is the 
largest consumer of cobalt in the world, only a small part of its re- 
quirements has been furnished by domestic ore, as is evident from 
table 1, which shows production and shipments through 1950. 

Production of cobalt ore in the United States in 1950 was 55 per- 
cent greater than in 1949, but shipments were 2 percent less. 

The Bethlehem Steel Co. was the only producer of commercial 
cobalt ore in the United States in 1950. The cobalt-bearing mate- 
rial (averaging 1.4 percent cobalt in 1950) is contained in the sulfides 
that accompany the magnetite mined at Cornwall, Pa. The cobalt- 
bearing material is shipped to the Pyrites Co., Wilmington, Del., 
where it is processed to metal and other cobalt products. 

The Sullivan Mining Co., Kellogg, Idaho, continued to recover 
cobalt at its electrolytic zinc plant in 1950 but, as in previous years, 
made po shipments. In 1950 it recovered 183 short tons of residues 
containing 15,515 pounds of cobalt. 

The St. Louis Smelting € Refining Division of National Lead Co. 
continued to produce an iron reject containing about 3 percent cobalt 
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TABLE 1.—Cobalt ore produced and shipped in the United States through 1950 


Shipped from mines 


Gross Cobalt 


Previous to 1921 (partly estimated) (1) 730, 000 
e (partly estimated) . 300 41 5. 000 
dj cox. eme m anxaras eme meum eR emm mm e RM RR m E mim MM e LOU Im wm wm mm wm we e wm o La cc mme pe e em e 
E GEET K rr DEE 
A NA , MB B..... 
TET T E ͤͥ A A O: MO , y 
///!!! % ß) EE 8 
// A ⁰¹¹i¹ ä ⁰¹¹mm 5 ĩð2. lie , ISA 
( ³ A ³ĩðWWA».. ⅛ðVv ⁰˙¹ L O , ß EE 
E EE 8 4. 500 127, 000 
e ARES AS VAN 20, 031 521. 627 
A A IN T E A eee E 23, 741 661, 657 
////%!C Pc ³⁰5m y mt 8 28, 541 763, 772 
C ³AGAſͥ⁰ù 88 17. 539 556, 687 
| daa st ret ase ll EE 17, 528 1, 281, 681 
EEN 15, 542 
LS EE EE 23. 442 676, 612 
E d O ua ER M 22,173 580, 703 
e ß 25, 175 673, 773 
px EE 23, 662 A 
rü ³ð 8 O) 7,745, 421 
! Data not available. 


at its property near Fredericktown, Madison County, Mo. Inas- 
much as no process is available at the plant at the present time for 
converting the material into salable products, it is stockpiled. For 
many years the company has studied. the problem of making a suc- 
cessful recovery of separate products of cobalt, nickel, and copper 
from the iron rejects. The results of the research have led to a process 
which shows that the chemistry is sound and, consequently, a 50-ton 
plant (head feed) is planned. 

The Calera Mining Co., a wholly owned subsidiary of the Howe 
Sound Co., continued underground development at its Blackbird 
mine near Salmon, Idaho. The ore carries about 0.6 to 0.8 percent 
cobalt, about twice as much copper, and a little gold. According 
to the Howe Sound Co.:! 


_ Since this mine has been developed sufficiently for the practical purposes of 
initial production, no attempt to block out additional ore was made during the 
year. Considerable construction work continued and, except for the installation 
of E which is currently being received, the plant, as initially designed, is 
complete. 

Research work in connection with the milling of the complex cobalt ore, and 
refining the cobalt product, continued. On the basis of information received, 
Which has been carefully reviewed by Company metallurgists, and by a consulting 
metallurgist, the new refining process which was mentioned in last year's report 
has been accepted and the refinery will be designed and completed by the Chemical 
Construction Corporation, which is a subsidiary of the American Cyanamid 

mpany. 

During the year, after the acquisition of the refinery site, and in order to avoid 
any unnecessary delays, the building to house the refinery equipment was erected. 
An office building was built, as was a laboratory. Access roads to the refinery, 
Which is about two miles west of Garfield, Utah, were improved. A railroad spur 
from the main line of the Union Pacific Railroad was installed. Grading and 
Preparation of the site for the storage of the waste products of the process was 
completed, and a water line from Garfield was laid. 


! Howe Sound Co., Annual Report: 1950, pp. 5-6. 
232294—5 3—26 
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Late in the year the Company was der eras by officials of the United States 
Government to increase the capacity of both the mine plant and the refinery 
because of the critical shortage of cobalt. Your Directors have, therefore, agreed 
to increase the milling plant at the mine from a rated capacity of 600 tons to 1000 
tons of ore per day and to proportionately enlarge the refinery so that its rated 
capacity will be in excess of 3,000,000 pounds of cobalt per year. The Company 
will undertake to finance the enlarged plants with its own funds and is negotiating 
contracts with the Government under which it will be assured of a market for a 
large portion of the cobalt to be produced during a five-year period. 

No definite date for completion of the refinery can be given at this time. Dur- 
ing this period of national emergency delivery of machinery and equipment may be 
delayed and the governing factors present unknown conditions which make time 
estimates difficult. It is believed, however, that if necessary priorities, which are 
to be obtained from the Government, are effective, this plant should be in opera- 
tion before the end of the year. The milling plant at the mine will be ready for 
operation about July 1. 


77 0 Blackbird mine has been described in some detail in a business 
journal. 

An improved method of cecovering the nickel and cobalt content 
from technical ammoniacal leach liquors containing compounds of 
such metals in solution with various unavoidable impurities has been 
developed.“ 

Refinery Production.— Consumption by refiners or processors of 
cobalt contained in alloy and ore was 2,526,755 pounds in 1950—a 
3 percent decrease from 1949. However, usage of cobalt intermediates 
by refiners or processors was 70 percent greater. Of the alloy and ore 
consumed in 1950, much the greater part was utilized in making 
cobalt metal. 

A patent“ has been issued for the production of chemically pure 
cobalt metal. 


TABLE 2.—Cobalt products produced and shipped in the United States, 1949-50, 


in pounds 
Production Shipments 
Product 
Gross Cobalt Gross 
weight content weight 
1949 
GUA EE 1, 800, 614 | 1,772,519 | 1, 556, 198 
(o EE EE 439, 150 310, 521 387, 654 
e JJ ³ A aba 419, 248 167, 033 410, 432 
ts: 

A EE AN EE 159, 426 37, 272 154, 382 

/ rr ³ A dead 135, 239 62, 015 141, 792 

EICH d DEER 496, 799 103, 9 

e ß EEN 24, 577 5, 786 28,716 
RI o A A w ß 8 8, 301, 277 490,360 | 8, 284, 863 

1950 
Matal. A ² ²w AA A 1,850,145 | 1,817,550 | 2,280, 321 
J%%%é⁵Üé1 .f . ¼ 8 522, 666 371, 215 570, 394 
merae: NUT nC Mase PEN MER wees M P ES 262, 479 107, 771 271, 076 
alts: 

jc. E O A SEN 199, 385 46, 673 109, 969 

CRFDODAUB LE Lu ii 205, 986 04, 760 212, 100 

CH d GEES 839, 500 178, 231 711, 549 

A A A A 47,620 11,366 48, 629 
(Ree EE EE dais 12, 471, 700 766, 712 | 12, 450, 974 


2 Huttl, J. B., Howe Sound's Cobalt Mine Rapidly Nearing Production: Eng. and Min. Jour., vol. 151, 
No. 10, October 1950, pp. 89-91. 

3 Hills, Robert, and Dufour, Maurice F. (assigned to Nicaro Nickel Co.), Recovery of Nickel and Cobalt 
Compounds: United States Patent 2,531,338, Nov. 21, 1950. 

4 Mantell, Charles L. (assigned to Reduction and Refining Co.), Production of Chemically Pure Cobal 
Metal: United States Patent 2,506,159, May 2, 1950. 
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TABLE 3.—Cobalt consumed ! by refiners or processors in the United States, 
1945-50, in pounds of contained cobalt 


Cobalt material 1945 1948 1949 1960 
Alloy and ore 4, 825 71 2, 607, 281 2, 526, 755 
Fines and granules............ 453 393, 725 422, 493 

ens ie 107, 520 95, 750 137, 822 
Hamme geb 133, 831 150, 826 129, 444 80, 497 
Carbonate 18. 4 ; 2, 664 18, 044 

JJ D, EE A 8 17, 565 261 


1 The fines, granules, rondelles, hydrate, and carbonate consumed originated from alloy and ore; there 
fore, combining alloy and ore with these materials would result in duplication. 


CONSUMPTION 


Consumption of cobalt by industrial consumers established a new 
record in 1950; it was 8,283,408 pounds, a 76-percent gain over 1949 
and 65 Beie larger than in 1948, the previous record year. Usage 
of cobalt for all important purposes, except high-speed steel, was 
larger in 1950 than in 1949. agnet alloys continued to be the 
largest single use for cobalt and represented 35 percent of the total 
quantity consumed in 1950; usage for this purpose, moreover, was 
132 percent greater than in 1949. 

The second-largest use of cobalt was for cobalt-chromium-tungsten- 
molybdenum alloys, which accounted for 27 percent of the total 
quantity consumed in 1950; moreover, usage for this purpose was 80 

ercent greater than in 1949. The popular grades of cobalt-base, 

h-temperature, jet-engine alloys, in order of their decreasing 
strategic alloy index, are shown in table 4.* 

A high-temperature, hi 5 alloy, which contains 58 to 63 
percent cobalt, has been developed.“ 

A high-alloy sheet, for use at temperatures up to 1,800? F., has 
been based on cobalt (50 percent), chromium, nickel, and tungsten.“ 


TABLE 4.— Cobalt- base, high-temperature, jet- engine alloys 


Designation of alloy C | Cr Ni Co Mo W Cb | Ti | Fe Other 
ee 04 | 20| 20 al 4 4 M cas. E AMT 
1 1 20 | 30 20 3 2.2 | ..| 21 l'a 2 
ee EE 4 2 | 20 20 4 4 "WER E LE Serres 
. 4 28 1 E PER Ke, Jas e PAR ESA 
NR-88 (Co-Cr [9W])...... E 23 3 EAS EN PA E, RE A 
Vialiam...........-..-- . 25 28 2.5 62 F e 
eae APTA, Y 5 25 10 Y PA A E -6 |....--..-- 
— co i .4 26| 15 51 6 E ¡E A EA A 
NR-90(Co-Or-Ni | 

AAo. SWD .4 23 18 46 5 E PAS A A N 88 
2 —— 3 20 20 20 ZEN 4*3 1 32 | N30.11 
2 4 26 | 33 33 EE Le | PES Post Ps egeta 
Ed pt .05| 18| 42 ASE Da —— 2.24 14 Al.2 
Refractalloy 26........... 05 18| 37 20 3 | TEC SEHR 2.8| 18 Al.2 


Hon Age, vol. 167, No. 1, Jan. 4, 1951, p. 340. 
Epremian, Edward (assigned to General Electric Oo.), High-Temperature Cobalt Alloy: United 
States Patent 2,515,775, July 18, 1950. 
Binder, W. O., and Spendelow, H. R., Jr., New Cobalt-Base Alloy for High-Temperature Sheet: Mate- 
rial Progress, vol., 57, No. 3, March 1950, pp. 321-326. 
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More cobalt was also used in cemented carbides, alloy hard-facing 
rods, pigments, and in ground-coat frit for porcelain enamel than in 
1949, and cobalt salts and driers were utilized at a rate about 44 per- 
cent greater. The use of cobalt oxide as an ingredient in ground-coat 
frit has been described.“ Less cobalt was med for high-speed steel in 
1950 than in 1949 but this loss was more than offset by greater utiliza- 
tion in other cobalt-alloy steels. An informative article on super- 
high-speed steels was made available.“ 

lgi oy, a cobalt-chromium-nickel alloy, developed primarily for 
watch springs, is reported“ to have found many applications outside 
of its original use. 


TABLE 5.—Cobalt consumed in the Hess States, 1946-50, by uses, in pounds 
of cobalt 


ED ——— . | —U—— C Rc. 


Metallic: 


H iphepecd „„ 224, 049 223, 148 289. 301 283. 496 235, 227 
85 er steel. 3535355 201, 949 187,719 | 1 132, 803 | ! 162, 638 y SC m 
ermanent-magnet alloys.................... . 
Se ee Ee }1, 463. 539 | 1,016, 147 | 1,352,371 37. 552 
Cast cobalt-chromium-tungsten-moly bdenum 
aer y ⁵ð 526, 504 | 1 941, 087 11, 196, 608 à 2, 226, 199 
Alloy hard-facing rods and materials......... 53, 674 71, 545 116, 313 82. 965 260, 371 
Cemented carbideng. ............------..--.- 45.100 51,917 85.314 118, 522 136, 935 
Other metallie e... 81, 988 99, 476 115, 255 116, 344 208, 574 
Total metallic.........................-.... 2,597,003 | 2,491,039 | 3, 288, 055 6, 191. 783 
Nonmetallic (exclusive of salts and driers): 
Ground at tri... 412. 786 607. 316 613. 745 ; 683, 358 
Pigments AAA ß e d: 170, 662 207, 028 232, 125 188, 606 202, 441 
Other nonmetallic........................... 39, 596 51, 439 66, 699 ` 43, 826 
Total nponmetallic......................... 623, 02 866, 683 913, 169 989, 625 
Salts and driers: Lacquers, varnishes, paints, 
inks, pigments, enamels, glazes, feed, electro- 
plating, etc. (estimateeĩĩdĩdd EN 885, 000 797, 000 818, 000 1, 102, 000 
Gand 8 4,105,027 | 4,154,722 | 5,019, 224 | 4,701, 926 | 8, 283, 408 


t Revised figure. 


TABLE 6.—Cobalt consumed in the United States, 1946-50, by forms, in pounds 


of cobalt 
Form 1946 1947 1948 1949 1950 
Ma ³A¹ 2, 508, 796 | 2, 542, 174 | 3,321, 516 | 3, 311, 229 6, 087, 043 
Ordo AA AA nee 8 510, 637 794, 372 850, 255 606, 510 964, 055 
Cobalt-nickel compound 94, 201 13, 810 9, 413 4, 315 3, 434 
Ore and allſöo „„ 8, 569 D IA AE 436 
Purchased serap. eee 7, 824 5, 137 20, 040 14, 872 126, 435 
Salts and drilerg en c cec ce ee eee 885, 000 797, 000 818, 000 765, 000 1, 102, 000 
ol WEE ort ces 4, 105,027 | 4, 154, 722 | 5,019, 224 | 4,701,926 | 8, 283, 408 


Prices of cobalt metal and oxide were unchanged throughout 1950. 
Cobalt metal (97-99 percent, in kegs of 550 pounds) was $1.80 a 


3 Clauser, H. R., Porcelain Enamels: Materials & Methods, vol. 31, No. 2, February 1950, pp. 75-76. 
De Leckie- weing, 1 High-Speed Steels Set New Production Record: Iron Age, vol. 166, No. B, 
ec. 7, „ PP. 115-118. 
1% Rose, Kenneth, Highly Corrosion Resistant Spring Material Finds Varied Use: Materials & Methods, 
vol. 32, No. 3, September 1950, pp. 54-55. 
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pound delivered east of Chicago; for quantities under 100 pounds it 
was $1.87 a E E oxide was $1.95 a pound of 
contained cobalt f. o. b. Niagara Falls, N. Y., and ceramic-grade oxide 
was $1.38 a pound (gross weight) east of the Mississippi River. The 
prices for metal and ceramic-grade oxide have been in effect since 
April 1, 1949, and that for metallurgical-grade oxide since November 
17, 1949. 


FOREIGN TRADE 


Imports.—Imports of cobalt into the United States established a 
new high in 1950 and were 22 percent larger than in 1949 and 3 percent 
greater than in 1948, the previous record year. Belgian Congo 
continued to be the chief source of imports; in 1950 it supplied 
3,918,225 pounds of metal and 3,979,088 pounds of white alloy 
containing 1,792,348 pounds of cobalt. Belgium supplied 2,788,650 
pounds of metal and 863,800 pounds of oxide containing 613,300 
pounds of cobalt; both the metal and oxide were produced from 
Belgian Congo alloy. Canada supplied 69 pounds (gross weight) of 
oxide, 2,000 pounds (gross weight) of salts and compounds, and 
164,188 pounds of ore containing 18,838 pounds of cobalt. The 
United Kingdom supplied 40,781 pounds (gross weight) of oxide and 
2,649 pounds (gross weight) of salts and compounds. 


TABLE 7.— Cobalt imported for ER in the United States, 1946-50, by 
classes 


[U. 8. Department of Commerce] 


Alloy ! (pounds) Ore 
Year 
Gross 

weight content Gross Cobalt 

weight content 
(a eee 1, 648, 595 717.337 2 657, 787 2 73, 892 2 $59, 861 
Ee 3,751,452 | 1,640. 952 751, 438 77,721 58. 920 
Vas EE 8 4, 879, 413 2, 179, 473 8, 167, 545 870, 519 647, 000 
EE 3, 491, 051 1, 657, 788 109, 009 11,965 9, 344 
E A EE Ee 3,979,088 | 1,792, 348 164, 188 6, 003 

Salts and other 
Metal compounds 
Year 
Pounds 
Pounds Value (gross Value (gross Value 

weight) welght) 
1046 eee 1, 935, $2, 749, 326 | 1,074,630 | $1, 450. 236 350 $778 
EE ee 3 6,035, 153 | 3 7, 994, 347 752, 150 753, 916 530 1, 856 
y AA 6 3 6, 266,521 | 7,743, 679 790. 300 828, 667 1,374 4, 514 
1755 JJ 8 5,588,327 | 9,025, 595 360, 318 384, 879 359 1, 167 
A A 36,706,875 |311, 210, 872 3 904, 650 | 3 1, 009, 431 4, 649 5, 927 


,! Reported by importer to Bureau of Mines; not separately classified by U. 8. Department of Commerce, 
Value not available. 

Pata adjusted by Bureau of Mines to exclude alloy. 

3 Adjusted by Bureau of Mines. 
E REPE ch 


u Fife on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page, 
of the Bureau of Mines, from records of the U. 8. Department of Commerce. 
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Historical table 8 shows imports of cobalt for 1923-50, by classes. 
Corresponding figures for earlier years are not available. However, 
imports of cobalt apparently did not exceed 500,000 pounds annually 
until 1926; from that year they increased steadily through 1929, when 
they reached 1,212,000 pounds. Imports declined ee during 
1930-32, dropping to 303,000 pounds in 1932. Since 1933, however, 
imports of cobalt have increased almost steadily and reached an 
all-time high of 9,095,000 pounds in 1950. 

During the 28 years 1923-50, receipts of metal comprised about 
46 percent of the cobalt imports, most of which were supplied by 
Belgium and Belgian Congo. Smaller quantities of metal have been 
received from Austria, Canada, Finland, France, Germany, Japan, 
Sweden, and United Kingdom. Imports of alloy represented the 
second-largest quantity (38 percent), and virtually all was from 
Belgian Congo. About 11 percent of the imports of cobalt have been 
in the form of oxide, chiefly from Belgium. Substantial quantities of 
oxide have also been received from Germany and Canada, and smaller 
. quantities from Australia, Finland, and France. Receipts of cobalt 
ore have comprised about 5 percent of the total imports; Canada has 
been the largest source, and most of the remainder came from Aus- 
tralia and French Morocco. 


TABLE 8.—Cobalt imported for consumption in the United States, 1993-50, in 


pounds 
Gross weight 
Year Sulfate and 
Alloy Ore Metal Oxide other com- 
i pounds 

11. d 58, 719 225, 258, 574 45, 644 
JJ 8 118, 952 797 
19025 AE 34, 782 198, 669 287, 265 13, 256 
1028... AAA 8 154, 468 387, 076 333, 132 37, 342 
177/»%—¹ , 382 407, 198 369, 747 55, 127 080, 000 
1 E 107, 498 535,817 364, 68, 281 
1020 ROA 8 , 443 806, 475, 928 64, 782 212, 
CTT AA 199, 642 460, 251 425, 881 55, 303 TA, 
JJ 83, 895 164. 967 321, 891 46, 317 617. 070 
17777 27, 123, 112 225, 896 92. 098 408, 299 W. 000 
77% eee cie esie 556, 281, 713 568, 057 99,231 | 1,505, 120 709, 000 
ir uoo 439, 476 748, 513 506, 119 328, 43,787 | 2,066, 625 1, 000, 000 
13 8 378, 848 419, 110 563, 80, 854 | 1,999, 461 1, 167, 000 
Ik AA 1, 760 883, 813, 642 46,658 | 2,783, 437 1, 580, 000 
LE ͤ 8 7,499 | 1,073,129 842, 56,585 | 2, 560, 060 1, 734, 000 
e AAA A 449, 984 038, 476 373, 215 41,867 | 1,803, 542 1, 249, 000 
Jö 611,083 | 2,130,296 080, 644 70,664 | 3, 498, 687 2, 065, 000 

3 7,843,828 | 2,653, 891 130, 321 756, 750 11, 468 | 11,396, 267 4, 900, 000 

ii 9, 970, 2, 443, 725 030 980 |!13,011,326 | 1 4,328, 000 

MI AAA 10, 313, 867 834, 797 304 AAA 200 | 11, 297, 168 4. 280, 000 
% 10, 110, 879 | 10, 856, 042 266, 670 58, 928 56 , 992, 575 5, 626, 000 
c ( 8. 500, 516 473, 629 73, 088 225, 609 115 | 9,272, 857 3, 798, 000 
19455. 8, 397, 145 859, 940 046, 475 120, 672 224 | 10, 324, 4, 615, 000 
19460 648, 595 657,787 | 1,935,582 | 1,074, 630 350 | 58,316, 944 8, 451, 000 
¡4 y APP 3,751, 452 751, 438 | 6,035, 153 752, 150 630 | 11, 290, 8, 206, 000 
1948. 7 413 | 8,167,545 | 5, 266, 521 790, 300 1,374 | 19, 105, 153 8, 821. 000 
| AA , 691, 109, 6, 588, 327 360, 318 359 , 749, 064 7, 458, 000 
10 3, 979, 088 164, 188 | 6,706,875 904, 650 4, 649 | 11, 750, 450 9, 005, 000 


ES In addition to classes shown, 4,796,000 pounds of Burmese speiss containing 335,721 pounds of cobalt were 
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Exports.—Exports of cobalt from the United States are small; 
159,294 pounds of metal (chiefly scrap) valued at $81,805 were ex- 
ported in 1950. Some oxide, salts, and driers are also exported, but 
the figures are not separately recorded by the United States Depart- 
ment of Commerce. 

Tarif. —The duty on cobalt oxide continued to be 10 cents a 
pound, sulfate 5 cents a pound, linoleate 10 cents, and other salts and 
5 30 percent ad valorem. Cobalt metal and ore entered 
the United States duty-free. 


WORLD REVIEW 


Virtually all cobalt is found associated with other metals, such as 
copper, nickel, iron, arsenic, lead, zinc, manganese, silver, and gold. 
Belgian Congo and Northern Rhodesia, where cobalt occurs associated 
with copper, have been the chief producing countries in recent years, 
followed by the United States, Canada, and French Morocco. ese 
five countries have contributed about 95 percent of the world output 
of cobalt in recent years. Iron pyrites from Finland, Germany, 
Greece, Italy, Norway, Spain, and Sweden contains cobalt, some of 
Which is recovered. Although the quantities of cobalt present in 
iron pyrites are generally very small—often only 0.05 percent—and 
its recovery is only 50 to 60 percent, the very large tonnage treated 
during and preceding the war contributed greatly to the cobalt 
production in Germany. It is reported ? that about 10 tons of 
cobalt concentrates are obtained from 100,000 tons of cinder. A 
complete record of output of cobalt from iron pyrites is lacking. 


TABLE 9.— World mine production of cobalt, by countries, 1941-50, in metric 
tons of contained cobalt ! 


{Compiled by Berenice B. Mitchell] 


In addition to countries listed, Brazil, China, Germany, and Spain produce cobalt, but production 
data are nor: available, Estimate by author of chapter included in total. 

ton. 

Pata not available; estimate by author of chapter included in total. 

Figures comprise Canadian ore processed in Canada and exported (irrespective of year when mined), 
Plus cobalt content of concentrates made at Port Colborne from copper-nickel ore. However, figures 
exclude the cobalt recovered at Clydach (Wales) from Canadian nickel-copper ores, for which estimate 

author of chapter has been included ín world total. 

! Year ended June 30 of year stated. 


u Dennis, W. H., Recovery of Nonferrous Metals from Pyrite: Mine and Quarry Eng. (London), vol. 
12, No. 12, December 1947, pp. 358-362. 
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TABLE 10.—Cobalt contained in ores produced in Belgian Congo and Canada 
and cobalt alloy produced in Northern Rhodesia, from earliest production 
to 1950 


| Northern Rhodesia? 


Belgian Belgian (short tons) 


Canada ! * Canada 
Y ear ee (short Y ear 88 (short 
tons) tons) tons) tons) Allo Cobalt 
- y content 
IM AAA RCS ae ees TEA 16 ND AA OR 700 . AAA | d A 
Me POCO E IO o oa ee 700 347 |.. "i ES E 
UD TEMER A r E 370 COM A ¡IA 
FDC AS ME Eel E dam E 739 S EC 335 TT. d PEREA Pe? co 
1908 E UT: anai 618 233 33 18 
Dac AO MAS ae ett a | 1, 533 y teles ͤ ˙ A 297 9858 | 509 
CCC HAET T 17 341 1, 130 586 
TTS ˙· DEE . 685 444 1, 080 523 
1912 A AMAIA 1, 500 254 1.274 637 
SRY SE SS HACE n 1, 532 230 2, 854 1, 183 
TA fi WI 1, 080 366 4, 511 1. 761 
PP 308 AL Ee | 2,301 397 3, 291 1, 348 
"DEER EIA . 2.256 132 1,785 717 
1| EA AS . 1, 656 42 2, 484 1, 008 
1918 AAA IN AAA O 2, 061 88 2, 582 1, 040 
IO A E, GERS e 1,877 18 2, 662 | 1,078 
1920 E F 2.800 55 2.415 963 
CCC EA Die | 92150 37 1, 527 609 
FFP AC A | 3563 286 1.225 | 463 
P SEA, Mee CEA ER 4, 322 772 1,081 | 405 
1924 273 474 || 1949............... | 4,350 ? 310 1, 171 443 
(o a od ek 192 Segen | 5,148 313 1,954 | 739 
Ia a Eta 360 332 || |- — — —ääää. — — 
—— Ee 558 440 Teal 41, 854 18, 981 34, 047 14, 030 
1928 d 450 478 
| 


! Excludes cobalt in Canadian copper-nickel ores refined at Clydach, Wales. 
3 Year ended June 30 of year stated. 
3 Revised figure. 


Poiran Congo.—The world's premier source of cobalt continues 
to be Belgian Congo, where the Union Miniére du Haut-Katanga is 
the sole producer. Output was 5,148 metric tons in 1950, a new 
record. Commissioning of a new hydroelectric power station and 
more normal rainfall contributed to the gain in output. Production 
of cobalt in Belgian Congo was begun in 1924; since that year output 
has increased almost without interruption, and total production 
through 1950 has bcen about 41,854 metric tons, as shown in table 10. 

The Union Miniére du Haut-Katanga has six electric furnaces of 
720 kw. each and has recently installed a 2,000-kw. furnace at Jadot- 
ville for smelting cobalt ores and concentrates from the Kamoto, 
Musonoi, and Luiswishi open-pit mines. The cobalt content of low- 
grade ore from the Kamoto mine is raised simply by washing, and the 
washed ore is sent either directly to the electric furnaces at Jadotville 
or to the concentrator at Kolwezi, depending upon the content. The 
vast Musonoi copper-cobalt deposit contains large veins, especially 
rich in cobalt, which, in spite of the mixture- of ores, are worked 
separately e? selective mining. The Musonoi ore is sent to the 
Kamoto washing plant or to the Kolwezi concentrator, thence to 
Jadotville. The mixed copper-cobalt ore from the Luiswishi mine is 
sent directly to Jadotville. The cobalt and copper obtained from 
smelting the cobalt-rich ores and concentrates are blended with other 
metals contained in the charge to form two alloys—a red alloy rich in 
copper and poor in cobalt and a white alloy rich in cobalt and iron 
but containing about 15 percent copper. e red alloy is treated in 
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rotary furnaces at Lubumbashi to yield a cobaltiferous slag, which is 
returned to the electric furnaces. e white alloy, containing about 
45 percent cobalt, is cast into ingots, which are sent to Belgium and 
the United States for refining. | 

Certain Katanga copper ores also contain cobalt. The ores and 
concentrates that are poorest in cobalt are sent to the electrolytic 
copper plant, also at Jadotville, where the cobalt enters into solution 
simultaneously with the copper. The cobalt precipitates are treated 
by electrolysis in a refining plant capable of producing 2,000 tons of 
granules annually. The cobalt is 5 in the form of cathodes, 
which are melted and refined; the cobalt is then granulated and packed 
in drums for export. 

On the basis of a rate of production of 4,000 metrie tons annually, 
the company reported reserves of cobalt adequate for 40 to 50 years, 
and it anticipates that these reserves will increase as a result of further 
development of its copper deposits. 

anada.—Production of cobalt in Canada is measured by the 
ate of Canadian ores processed and exported, irrespective of 

e year when mined, plus the cobalt content of concentrates produced 
by the International Nickel Co. of Canada, Ltd., at Port Colborne, 
Ontario. Canadian production figures, however, do not include the 
cobalt recovered by Mond Nickel Co. at its Clydach (Wales) nickel 
refinery from the nickel-copper ores of the Sudbury district. 

According to the Dominion Bureau of Statistics, production of 
cobalt (content) in Canada was 626,400 pounds in 1950 compared with 
619,065 pounds (revised figure) in 1949. Production figures on 
cobalt in Canada from 1904 through 1950 are shown in table 10. 

In the cobalt area of northern Ontario, the Mensilvo Mines, Ltd., 
and Silanco Mining & Refining Co., Ltd., were the chief producers of 
cobalt ore in 1950. The smelter of the Cobalt Chemical & Refinery 
Co., Ltd., was damaged by fire in May 1950. In an effort to stimulate 
production of cobalt ore in northern Ontario, Deloro Smelting € Re- 
finery Co. announced in mid-December an increase of 15 to 30 cents 
per pound of cobalt, depending on grade. Under the new price 
schedule an ore containing 10 percent cobalt will bring 80 cents per 
pound for the cobalt contained and a 15-percent ore, $1.10. 

. The International Nickel Co. of Canada, Ltd., continued to recover 
Impure cobalt concentrates at its Port Colborne refinery; they are 
shipped to Clydach, Wales, for refining. 

Falconbridge Nickel Mines, Ltd., continued to construct at its 
nickel refinery at Kristiansand, Norway, a plant to produce cobalt . 
from the matte yielded by Sudbury nickel-copper ores. Production 
of cobalt is expected to begin the latter part of 1951. 

During 1950, Eldorado Mining & Refining (1944), Ltd., produced 
byproduct cobalt-nickel speiss at its Port Hope refinery from pitch- 
blende mined at Port Radium, Northwest Territory. The speiss 
averages about 14 percent cobalt. 

French Morocco.—Production of cobalt ore in French Morocco 
was 3,509 metric tons containing 390 tons of cobalt in 1950 compared 
with 1,739 tons containing 209 tons of cobalt in 1949. La Société 
Minière de Bou-Azzer et du Graara, Casablanca, is the sole producer. 

On October 11, 1950, the Economic Cooperation Administration 
announced an agreement with the French Government under which a 
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commercial contract had been concluded for shipping 7,200 tons of 
cobalt concentrates up to November 1, 1952, by the producer. The 
concentrates, which contain about 12 percent cobalt, as well as some 
nickel, gold, and silver, will be refined to metal for the Economic 
Cooperation Administration by Deloro Smelting € Refining Co. at 
Deloro, Ontario, Canada. 

Mexico.'?—It is reported that eight concessions have been granted 
by the Ministry of National Economy for exploitation of cobalt and 
manganese-bearing tracts in Oaxaca. 

Northern Rhodesia.—The second-largest producer of cobalt in the 
world continues to be Northern Rhodesia, where the Rhokana Corp., 
which has been producing cobalt since 1933, is the sole producer. The 
output of alloy was 1,954 short tons containing 739 tons of cobalt in 
the year ended June 30, 1950, compared with 1,171 tons containing 
443 tons in 1949. The gain resulted from an improvement in the grade 
of cobalt in ore, which averaged 0.137 percent in 1950 compared with 
0.104 percent in 1949. To improve the percentage of recovery and 
produce a commodity suitable for the market without further treat- 
ment, Rhokana Corp. is erecting an electrolytic cobalt refinery on its 
property in Northern Rhodesia. The plant, which is expected to begin 
production in the second half of 1951, is designed for a production of 
1,500 short tons of electrolytic cobalt metal annually. Laboratory 
and pilot-plant investigations on the production of electrolytic cobalt 
from a flotation concentrate recovered by the Rhokana Corp., which 
led to the construction of the refinery, have been described.“ Produc- 
tion figures on cobalt in Northern Rhodesia from 1933 through 1950 
are shown in table 10. 

United Kingdom.—A comprehensive report on cobalt refining 
at the Rainham Works of Murex, Ltd., England, has been made 
available.” 

13 Mining]World, vol. 12, No. 8, July 1950, p. 51. 
M Talbot, H. L., and Hepker, H. N., Investigations on the Production of Electrolytic Cobalt from a Cop- 
per-Cobalt Flotation Concentrate: Inst. Min. and Met. (London), Bull. 514, September 1949, pp. 1-19. 
Ltd (Proceeding 


18 Bryant, P. S., Cobalt Refining at Rainham Works of Murex, : sofa Symposium Held 
in London in J uly 1949): Inst. Min. and Met. (London), 1950, pp. 259-279. 


Coke and Coal Chemicals 


By J. A. DeCarlo, J. A. Corgan, and Maxine M. Otero 
dëi 
GENERAL SUMMARY 


OKE is a basic raw material, which, because of its indispensability 
to iron and steel production, occupies a very important position 
in the industrial potential of the United States. Output of oven 
and beehive coke in 1950 totaled 72,718,038 net tons, 14 percent over 
1949 but 3 percent less than the record output in 1948. The gain in 
production over 1949 would have been greater had all ovens available 
and in working condition operated at normal rates during the year. 
However, the 3-day workweek during the first quarter of the year and 
several work stoppages for varying periods in the bituminous-coal 
Industry hampered coke-oven operations, thereby reducing production 
in that quarter. Coking coal began to move into coke plants when the 
bituminous-coal miners returned to work March 6, 1950, and produc- 
tion rates for both oven and beehive coke increased rapidly. Oven- 
coke plants, which had operated at 78.6 percent of capacity during the 
first quarter, increased production to 95.3 percent in the last quarter. 
Virtually all of the beehive ovens that were idle during the 3-day 
workweek and many that had not been active for many years were 
reactivated, and the daily average output of 5,300 tons during the 
first quarter of 1950 increased to 21,100 tons in the last quarter. 
High consumer demand, created by the outbreak of war in Korea, 
accelerated requirements for durable goods; consequently, the demand 
for coke by metallurgical industries increased rapidly in the last half 
of the year. Metallurgical operations in 1950 required the greatest 
Proportion of coke output since 1924. Roughly, 88 percent of the 
oven-coke production was utilized by iron blast furnaces and foundry 
cupolas. Óne of the outstanding developments during 1950 in the 
consumption pattern of oven coke was the decline in its use for the 
manufacture of water gas. This use rose rapfdly during World War II 
because of the need lor large quantities of water gas for chemicals. 
However, it is now expected that the use of coke for this purpose 
will continue to decline owing to the availability of natural gas both 
for chemical synthesis and as a fuel. In 1950 several gas utilities 
using coke for water-gas manufacture changed over to the distribution 
of natural gas, and facilities were under construction at some large 
chemical plants to use natural gas instead of coke as a raw material 
for chemical synthesis. Beehive ovens, which traditionally produce 
coke for metallurgical purposes, shipped 93 percent of their production 
to blast furnaces and foundries and only 7 percent for all other uses. 
The use of coke for household heating (domestic) has been decreasing 
steadily during the past decade, largely because of the increased re- 
quirements of metallurgical coke and also because of competition 
m oil and natural gas. The quantity of coke used for residential 
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Novn 1,—A verage dally production of oven and beshive coke and pig iron and producers’ stocks of oven coke, 1941-00, by months. 
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heating was equivalent only to 4 percent of the total coke output, 
whereas 14 percent of the 1940 output was used for household heating. 
One of the most pressing problems in the national defense program 
in 1950 was the matter of coke-oven capacity. The reason for this is 
that adequate coke capacity is essential for meeting steel-production 
goals. Roughly, 40 percent of the coking capacity in existence at the 
end of 1950 was built before and during World War I. Many of these 
ovens are in poor condition because of the long years of service and 
the extremely high rate of coke production that has been maintained 
continuously (except for short periods due to work stoppages) since 
the beginning of World War II. Oven failures, which exceeded new 
construction in 1949, continued in 1950. Although 574 new ovens 
were constructed and placed in operation during the year, 696 old 
ovens were taken out of production, resulting in a net decline of 
1,222,000 net tons in actual capacity. The volume of new construc- 
tion in 1950 was limited by the availability of silica brick and other 
essential construction materials. There were 706 new ovens under 
construction on December 31, 1950, and contracts were pending on 
several other batteries. 
. Approximately 80 percent of the total operating cost of a coke plant 
is represented by the delivered cost of coal. This, in turn, has a 
definite influence on the prices of coke and related products as, 
roughly, 1% tons of bituminous coal are required to make 1 ton of coke. 
Delivered costs of coal to both oven- and beehive-coke-plant operators 
increased in 1950, although the average value f. o. b. mines for the 
bituminous industry declined slightly. The average cost of coal 
delivered to oven-coke plant operators increased $0.15 per ton, or 2 
percent, while costs of coal to beehive plants increased $0.28, or 5 
percent. These rises generally resulted in higher prices for coke. 
Average receipts per ton of oven coke sold (merchant sales) increased 
for all grades except “other industrial”, the increases ranging from 
$0.10 per ton for domestic“ to $1.56 for “water gas." The average 
realization for coke classified as other industrial" declined $0.40. 
For beehive coke, slight increases were registered on sales for furnace, 
domestic, and miscellaneous industrial uses, while coke for foundry 
and water-gas uses declined. 
_ According to the Bureau of Mines survey of Smp mend in the coke 
Industry in 1950, an average of 20,942 men worked 60,593,087 man- 
hours in the oven-coke industry. The number of workers decreased 
199 from 1949, but the man-hours worked increased 1,770,848. In the 
beehive industry the number of men employed increased from 3,330 
in 1949 to 3,405 in 1950, and the man-hours worked increased from 
3,623,543 to 5,267,918. There has been a definite improvement in 
productivity at oven-coke plants since World War 1. In 1918, 2.21 
man-hours were required to produce 1 ton of oven coke, whereas only 
0.91 man-hour was required in 1950. For the beehive plants there 
has also been a considerable increase in output per man-hour, as only 
0.90 man-hour was required to produce 1 ton of coke in 1950 compared 
with 1.40 in 1918. The increased efficiency in the coke industry is due 
largely to improvements in equipment. Productivity in the oven- 
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coke industry is considerably understated by the statistics, since 
employment on coke production as such cannot be separated from 
employment in the chemical-recovery plants; if the relevant man-hours 
were segregated, the figure on man-hours per ton for oven coke would 
be considerably lower than that for beehive. 

Recovery of the principal coal-chemical materials depends on the 
rate of oven-coke production. The 11-percent gain in oven-coke 
production over 1949 increased the output of gas, tar, crude light oil, 
and ammonia. Coke-oven-gas production increased 11 percent; tar, 
10 percent; crude light oil, 14 percent; and ammonia, 9 percent. 
Yields of coke-oven gas and crude light oil per ton of coal charged 
improved over 1949; but yields of tar and ammonia declined slightly. 
Benzene (benzol) was one of the coal chemicals that received a great 
deal of attention, both by Government and industry. This com- 
modity, used mostly as a motor fuel before World War IT, has become 
one of the Nation's most important chemical raw materials. Benzene 
goes into the making of styrene for synthetic rubber, polystyrenes and 

henolics for plastics, dimethylaniline and picric acid for explosives, 

DT for insect control, and for nylon, aniline dyes, and synthetic deter- 
gents. More benzene was used for styrene alone in 1950 than for all 
chemical purposes in 1940. Government and industry forecasts of 
future benzene requirements are far larger than the coke industry can 
produce, allowing for moderate increases commensurate with steel 
expansion. For this reason, in January 1951, the Government 
requested the petroleum industry to build facilities to produce about 
100,000,000 allons of benzene from petroleum as rapidly as possible. 
In 1950 the coke industry supplied 83 percent of the United States 
production of chemical grades of benzene, tar distillers supplied 12 
percent, and 5 percent was produced from petroleum. Total value of 
coke &nd breeze produced and sales of coal-chemical materials totaled 
$1,278,823,829, the highest on record. 


TABLE 1.—Salient statistics of the 5 in the United States, 1987 and 


1937 1947 1948 1949 1950 
Coke production: ! 

El! net tons. .] 49, 210, 748 | 66, 758, 549 | 68, 284, 357 | 60, 222, 481 | 66, 890, 618 
Beehivʒ ee do....| 3,164, 721 6, 687, 301 6, 577, 571 3, 414, 948 5, 827, 420 
f ³˙Am—ę.—ę— do....| 52,375, 469 | 73, 445, 850 | 74,861, 928 | 63, 637, 429 | 72, 718 038 
Percent oven 94. 0 90. 9 91.2 94. 6 92. 0 

Producers’ stocks of coke, end of year 
net tons..| 2,595,287 1, 032, 237 1, 593, 441 1, 769, 456 1, 110, 714 
Exports, all coke. enn do 520, 683 835. 059 706. 782 548. 256 397, 846 


Imports, all coke. .....-...-..------- do....| 286,364 104.093 161,400 | 277,507 | 427, 585 
Apparent consumption, all coke......do....| 51, 271, 929 | 72, 611, 413 | 73, 755, 342 | 63, 190. 665 | 73, 416, 519 


Blast Turnace do. 36, 751, 969 | 57, 636, 505 | 59, 285, 506 | 51, 514, 853 | 60, 918, 549 
Ae AAA do....| 2,038,822 | 3,650,001 | 3,750,659 | 2,778,868 | 3, 523, 396 
Other industrial (including producer 
and water gas) net tons. 4, 597,894 | 8, 028, 791 7,733,382 | 6,412,672 | 6,3656, 497 
Domest ili do....| 8, 107, 518 3, 977,328 | 3,445, 309 2, 755, 840 2, 565, 176 
Coke ovens, end of year: 
Slot-type ovens In existence............- 12, 718 14, 728 15, 139 15, 104 14, 982 
Beehive ovens in existence —— 12, 194 13, 443 14, 078 13, 662 17, 708 
Slot-type ovens under construction..... 259 572 350 662 706 
Cost of coal charged, oven-coke plants, 
average Der Lon... ee eee $3. 74 $6. 78 $8. 13 $8. 52 $8. 67 


For footnote, see end of table. 
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TABLE 1.—Salient statistics of the coke industry in the United States, 1937 and 


1947-50— Continued 
1937 1947 1948 1949 1950 
Average prices of coke: 
8pot price of 5 blast furnace, 
L o. b. oven $4. 29 $10. 49 $13. 44 $13. 77 $14. 06 
Receipts DE ton of oven coke sold 
(merchant sales): 
Ret furmace..........--....-..---- $4. 34 $10. 95 $13. 78 $14. 09 $14. 31 
2 E 8 $8. 47 $14. 79 $18. 78 $19. 72 
Other industrial (including water 
O88) A $6. 08 $11.13 $13. 45 $13. 74 $14. 10 
Domestio—ʒ-uꝛp—õ. . $6. 53 $11. 19 $13. 17 $13. 50 $13. 60 
= of EE materials per ton of 
y AE AU E gallons.. 8. 67 7.78 7. 60 7.81 7.79 
Ammonium sulfate or equivalent 
pounds.. 21.84 19. 66 19. 52 20. 08 19. 89 
Crude light oll................. PAlons 2. 86 2. 75 2. 73 2. 77 2. 81 
Surplus gas sold or used. . M cubic feet. . 6. 66 6.27 6. 25 6.35 35 


piena. gross recei a for Se 


EE $0. 502 $0. 605 $0. 828 $0. 722 $0. 691 
Ammonia a 175 gopnda $0. 326 $0, 423 $0. 545 $0. 558 $0. 468 
Crude light oil and Te. derivatives (in- 
duding naphtbalene)................. $0. 435 3 $0. 567 2 $0. 686 $0. 871 
SE gas sold or used 1. 483 $1. 678 $1. 839 $2. 015 $1. 977 
tal coal-chemical materials (includ- 
pajas EE $2. 974 3 $3. 711 3 $4. 418 3 $4. 446 $4. 508 


! Unless otherwise stated statistics relating to coke throughout this chapter do not include breeze. (See 
SCH of coke and breeze in Scope of Report section of this chapter). 


TABLE 2.—Statistical summary of the coke industry in the United States in 1950 


Slot-type 
ovens 


Coke produced— 
At merchant plants 
Nét toUS: nacio 12, 340, 822 
O EE $190, 570, 598 
At furnace plants: (3 
ING sd 5A, 543, 796 
Ch DI ⅛ð« yd y $709, 096, 729 
Total: 
/ ·¹—ðÜ] ĩðÄ ĩ;V ⁊ð K 66, 890, 618 5, 827, 420 72, 718, 038 
%» ³·⁰ͤw A EL LUC E $899, 667,327 | $77, 235, 875 $976, 903, 202 
Breeze produced 
J AA 5, 172, 758 90, 712 5, 263, 470 
!!!ĩĩ ³˙¼àà ͤ mm.. m D OE $18, 543, 877 $144,629 | $18, 688, 506 
Coal | charged into ovens: 
Bituminous 
et tons Dee 94, 757, 035 9, 088, 385 103, 845, 420 
I ]˙¹W˙. ¼ 5 aa secs $821, 275, 295 $51, 769, 434 $873, 044, 729 
Average per tom $8. 67 $5. 70 $8. 41 
Anthracite: 
Net tO e ee 169, 215. ER 169, 275 
O A E E $1, 311,021 [22222259 geg $1, 311, 021 
dosi TA MAA $514 A 4 
otal: 
INGE CONS: MA ꝓ :..... ͤ eee te 94, 926, 310 9, 088, 385 104, 014, 695 
hire ACA 1 33333. (8 $874, SCHO 
ae eid in den of total coal charged: ER 
Breeze (at plants actually recovering)..................... 5. 30 
In existence Jan. 14 28, 766 
a existence Dec. E NA NR IAE 32, 600 
ismantied during year.................................. 
In course of construction Dec. 31.......................... 851 
Annual coke capacity Dec. 81................... nettons..| 72,488,200 , 571, 84, 059, 700 


For footnotes, see end of table. 
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TABLE 2.—Statistical summary of the coke industry in the United States in 1950 — 


Continued 
Blot-type Beehive 
ovens ovens Total 
Coke used by producer— 
In blast : 
Nenn EEN 40, 728, 294 67, 434 40, 705, 728 
VAIO costa $528, 032, 395 $795, 163 | $528, 827, 558 
In foundries 
Net AA NI A 103,000 |.............. 103, 000 
( A UR A AE $1, 814, 725 |.............- $1, 814, 725 
To make producer gas: 
Net tols- EEN 755, 849 |..........-..- 755, 849 
Value. 33%) öiU 8 $0, 299, 299 , 299, 239 
To make water gas 
N ³·ðwm ²⁰mꝛↄĩ 1, 501, 9 79 UU 1, 501. 
» bred !. : 8 $18, 410, 591 |.............. $18, 410, 591 
or other purposes 
Ob CONS A 8 321, 864 2, 732 324, 596 
EECH $4, 141, 065 $38, 011 $4, 179, 076 
Coke sold — 
To financially affiliated companies 
For blast-furnace use 
lg E 11, 342, 443 1, 838, 547 13, 180, 990 
Value........... ——— npe 8 $147, 999, 186 | $23,017,375 | $171,016, 561 
For foundry use: 
// ⁰ĩ˙ AAA B3, 536000000 83. 
%!” y A 8 $1, 152, 019 |............--- $1, 152, 019 
For manufacture of water gas 
Ob TONS AAA II ERZUR RENE 095,852 |............-- 698, 
rr J E RM TE $10, 207, 70. $10, 207, 796 
For other purposes 
// A A 161, 344 1,871 163, 215 
zz.. A A EN $2, 295, 432 $26, 654 $2, 122, 036 
To other consumers— i 
For blast-furnace use: 
rr 6 3, 590, 561 3, 351, 270 6, 041, 831 
Alpe Eeer $51, 397, 686 | $45, 431, 674 $96, 829, 360 
For foundry use 
AS RA oh . II he 8, 182, 688 184, 178 3, 366, 866 
MARIUS EE $63, 825, 214 $2, 764, 756 $66, 589, 970 
For manufacture of water gas 
/// ⁰ AA EE couse cee 929, 40, 514 962, 977 
KI IA ↄ ZZ IBN $14, 006, 516 $566, 175 $14, 572, 691 
For other industrial use 
/// A ĩͤ 88 1, 598, 474 356, 555 1, 955, 029 
NN AA TOR DIERMSNN $21, 645, 189 $4, 852, 642 $26, 497, 831 
For domestic use 
Net tons.. d 2, 546, 164 19, 012 2, 565, 176 
CH GE $34, 633, 619 $228, 054 $34, 858, 673 
Disposal of breeze: ; 
Used by producer— 
For steam raising: 
NOTO. ⁵⁰].⁵ßʃmnm K cesses 3, 353, 357 5, 408 3, 358, 765 
. V—( 8 $11, 286, 949 $7, 950 $11, 204, 899 
To make producer or water gas: 
Nét tons A A A IA 113, 158 AMA 113, 158 
lr 86 7 $638, 737 
For other purposes 
NettOnS$.. AAA A A 797, 435 11 - 797, 446 
Sod V AUG wer $2, 560, 127 $170 560, 297 
0 
NC ²˙¹u i ³¹wm ⁰uwAAA ˙ͤꝛꝙÄ T 1. 407, 041 50. 120 1, 457, 161 
Ü ˙¹ð—w yk ¾ĩ¼v A S LIC $5, 514, 409 $105, 404 $5, 619, 813 
Average receipts per ton sold (merchant sales): 
Blast-furnace oke... e ee neon cece 44 $14. 31 $13. 56 $13.95 
Funn ] è è ß 820. 05 $15. 01 $19. 78 
Mater geek a $15.07 $13. 97 $15.02 
Other industrial coke................ LLL ee c e ene $13. 54 $13. 61 $13. 55 
Donne 313. 60 $11. 84 $13. 59 
e EE EE $3. 92 $2.10 $3. 86 
Producers’ stocke on Jan. 1, 1951: 
Blast-furnace cokõͥ . net tons 756, 199 17, 068 773, 287 
Foundry ee cs 499 8, 466 884 9, 350 
Domestic and other coke. ...................... loo b 327, 997 100 328, 097 
Re... A A s ud aus 8989 1. 114, 662 5, 253 1, 119, 915 
J ³˙¹¹.A ä ⁰»¹Uw-r.r.. wm 8 do 3 ) 397, 346 
Imports cscs d 8 d d 437, 585 
Apparent consumption OO. ceases 3 3 73, 416, 519 


Fo footnote, see end of table. 
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TABLE 2.—8tatistical summary of the coke industry in the United States in 1950— 


Continued 
Slot-type Beehive 
ovens | ovens Total 
orici pae materials produced: | 
323222 ĩðxVd) . e gallns..| 739, 868, 7577777777 739,868, 767 
EC sulfate or equivalent unds..| 1, 849, 127, 582 22222 1, 819, 127, 582 
GE M cubic feet.. 979, 592,988 |.............. 9079, 592, 98 
Burned in coking process percent.. 36. Bl Eiere ee, 36. 51 
Surplus sold or used do.... 061.54 E sss vue secus 61. 51 
E IA SA do.... ]1-D5 [ones i cima 1.65 
Crude light BEER gallons..| 260, 856, 87ũ 777 e 260, 856, 875 
Yield of coal-chemical materials per ton of coal: 
KT Ge een i ee ee EE gallons.. y giri A UE 7.79 
Ammonium sulfate or equivalent............... pounds.. o 19. 89 
A e M cubic feet. 10:32 a 8 10. 32 
Crude eehte... gallons. - E NW laa ee ee 2. 8I 
We? of coal-chemical materials sold: 
ar: 
e WEE $37, 558, 009 99999 $37, 558, 009 
Used by producer $5, 003, 111199 5 K, 663, 204 
Ammonia (sulfate and liquor) B $31, 322, 5X9 ls ice eee $31, 322, 588 
hh $132, 247,656 ᷣ̃b 7 5 8132, 247, 656 
Crude light oil and derivatives g— $53, 819, 43.922 $53, $19, 463 
Other coal- chemical materials . $19, 421, 444 |.............. $19, 421, 441 
Total value of coke and breeze produced and coal- chemical 
MoterisiS sold DEE $1, 201, 244,558 | $77, 380, 504 |$1, 278, 625, 062 


! Plants associated with iron blast furnaces. 
Merchant Plants.) 
1 Not separately recorded. 


(See definition in section on Production by Furnace and 


! Naphthalene, tar derivatives, intermediate light oil, and miscellaneous coal-chemical materials. 
‘Includes value of tar used by producer. 


TABLE 3.—Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1950. by States 


Oven coke 
S Value of coke at 
State Coal voa) Coke pro- ovens 
Plants | Ovens 1 REECH i 99 550 ZER o. 
net tons ee net tons 
percent Total Per ton 
e ee me 7 | 1,311 | 8,221, 235 70.95 | 5,833, 142 ¡$64, 331, 998 | $11.03 
H (TEEN 1 135 846, 247 60. 60 512, 790 t ) | 
Coloradoaůpõpw p Ll l.l... 1 256 | 1,181. 658 68. 12 804, 979 1) 1 
AAN AAA 8 900 | 5,123, 840 70.07 | 3,590, 502 | 58, 141, 266 16. 19 
IA A X 5 | 1,801 | 11,201,317 73.70 | 8,255,622 |138, 880, 962 16. 82 
Maryland EE 1 488 | 3,300, 510 71.72 | 2,307, 233 (i) (i) 
Maussachusetts........... lec. 1 204 | 1,193, 068 71. 63 855, 217 (1) (1) 
Michigan 8 4 584 | 3,722, 106 73.37 | 2,730,847 | 39, 191, 757 14.35 
Minnesota 3 273 | 1,145, 826 72. 77 833, 861 | 13, 030, 429 15. 63 
Jew Jerse Lc cc essere 2 341 | 2,061,953 71.83 | 1,481,030 (1) (7) 
E CCC 81. 136 7,877,787 68.70 | 5,412,318 | 73,459,620 | 13.57 
177... NO 15 | 2,310 | 14, 692, 413 70.20 | 10,313, 767 130, 016, 706 12. 61 
Pennsylvania FV 13 | 3,636 23, 641. 930 60. 08 | 16, 332, 908 ¡201, E 604 12. 31 
Tennessee 1 44 332. 439 73. 38 243, 950 0 (5) 
J/%öÄõ⁵˙ yy RC aa daa 2 125 961, 312 71. 40 GSG, 407 (1 (1) 
Kee een 2 285 | 1,779, 485 64.10 | 1,140, 737 (’) (1) 
West Virginia... o. 5 644 | 4,775,747 70.96 | 3, 388, 626 | 36, 457, 582 10. 76 
Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin 6 499 | 2,866, 537 73,40 | 2,106, 592 | 31,876, 236 15. 13 
Ends, 2» 113, 145, 167 13. 98 
Total 1050 85 | 14,082 | 94, 926, 310 70. 47 | 66, 890, 618 899. 667,327 | 13 45 
At merchant plants 30 | 3,036 | 17, 222, 762 71.65 | 12,316, 822 '190, 570, 598 15. 43 
t furnace plants 55 | 11.946 | 77, 693, 548 70.20 | 54, 543, 706 709, 096, 729 13. 00 
Total 1949 85 | 15, 104 | 86, 054, 401 | 69. 98 | 00, 222,481 798, 792, 069 13,28 


For footnote, see end of table. 
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TABLE 3.—Coke produced, value, number of ovens, coal charged, and average 
yield in the United States in 1950, by States— Continued 


Beehive coke Total 
Yield Value of coke at 
State Coal ene Coke ovens Coke | Value of 
Ovens | charged produeed produced coke at 
(net tons) (per- (net tons) net tons) | ovens 
Total Per ton 
cent) 

J)) ⅛ A A Rede 5, 833, 142 |$64, 331, 998 
SO AAA, A AA A A A 8 512, 790 1 
%% A ⁵ ⁵ ad ee sce ... O k 8 804, 979 
UI Ve AN A AA A AR PA A 590, 502 | 58, 141, 266 
F A AA ES A A EE 8, 255, 622 |138, 880, 962 
e AE A A A escaso PA EA ET 2, 367, 233 ) 
Massachusetts... ð A -- ⁊ð A E 855, 217 1) 
Meli... A A AN 8 2, 730, 847 | 39, 191, 757 
Minnesota AAA ß A AAA A WEE 833, 861 | 13, 030, 429 
ALA AAA AA A A A O 8 1, 481, 030 (!) 
l! BEE E 8 5, 412, 318 | 73, 459, 620 
AAA A dd A A AA WEE 10, 313, 767 1130, 016, 706 
Pennsylvania........... 14, 954 |8, 061, 544 64. 42 |5, 193, 191 |$68,086,247 | $13. 11 |21, 526, 189 |269, 221, 851 
Kal E A PA A AAA 243, 950 1 
J!) DEE E E, EE EE 407 1 
l! 797 155, 301 54. 61 84, 808 (1) (i) 1, 225. 545 (1) 
Virginia...............- 750 322, 849 61. 29 197, 879 | 2, 930, 883 14. 81 197. 879 2, 930, 883 
West Virginia........... 1, 012 482, 976 62,59 | 302,309 | 4,307,719 14. 25 | 3,690, 935 | 40, 765, 301 
Connecticut, Kentucky, i 

Missouri, Rhode Is- 

land, and Wisconsin. 195 65,715 | 74.92 49, 233 (1) (1) 2, 155, 825 (i) 
Undiseibnt e...... cud mme ua ech cease 1,911,026 | 14.37 |........... 146, 932, 429 

Total 1950 17, 708 |9, 088, 385 64. 12 15, 827, 420 |77, 235, 875 13.25 |72, 718,038 976, 903, 202 


Total 1949........ 13, 662 |5,354, 495 | 63.78 |3, 414, 948 |43, 045, 627 | 12.87 |63, 637, 429 842, 737, 696 


1 Included with “Undistributed” to avoid disclosure of individual company operations, 


SCOPE OF REPORT 


The statistics in this chapter, except where otherwise noted, are 
based on data voluntarily supplied to the Bureau of Mines by coke- 
plant operators in the United States. Except for minor variations, 
the characteristic form &nd manner of presentation of material de- 
veloped in coke chapters for preceding years are followed in this 
report, carrying the Bureau's series on coke and coal-chemical ma- 
terials through 1950. For convenience, most of the statistical tables 
herein include comparable data for three or four preceding years. 

These statistics are confined to operation of high-temperature bee- 
hive and slot-type coke-oven plants. In order to present data in 
this chapter on the carbonization of coal by other processes, salient 
statistics for gas retorts are shown in table 4. Statistics on medium- 
and low-temperature carbonization have also been shown in recent 
years; but, as less than three producing companies reported production 
in 1950, data are withheld to prevent disclosure of individual opera- 
tions. When compared with the production of coke and related 
products from slot-type and beehive-coke ovens, production from 
retorts and low-temperature ovens is not an important factor in supply 
and requirements. 
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Some coke is made by processes not included in this report, namely, 
from the refining of petroleum and crude tar. Prelimi data for 
1950 indicate that the production of petroleum coke totaled 3,444,800 
net tons, and output of. itch coke, as reported by the United States 
Tariff Commission, totaled 42,000 net tons. 

The standard unit of measurement in the coke industry in the 
United States is the short or net ton of 2,000 pounds. Unless other- 
wise specified, it is the unit employed throughout this chapter. 

The term “coke” as used throughout this report refers only to the 
larger sizes (usually one-half inch plus), from which the smaller sizes 
have been See The fine coke, which is separated by screening, 
is known in the industry as “breeze” and is the term used by the 
Bureau of Mines to designate this material. 


RETORT COKE 
TABLE 4.—Salient statistics of the coal-gas industry in the United States in 1950 ! 


Horizontal Vertical 
retorts retorts Total 
Coke produced 
NOU TONS A A M PE 53, 116, 091 174, 422 
Il A cose 8726, 814 $1, 283, 998 $2, 010, 812 
Breeze produce net tons.. 6, 317 18, 538 24, 
Coal charged into retorts: 
Idi AAA RPM EHE ee eee RUNE L 456 208, 768 300, 224 
Ii... 8 $1, 024, 897 $2, 401, 940 $3, 426, 837 
Average Det . 11. 21 $11. 51 $11. 41 
Average yield in percent of coal charged: 
Ebene 63. 78 55. 61 58. 10 
SE (at plants actually recovering) 7. 60 10. 38 9. 50 
In existence Dec. 31... e . o 448 171 619 
In operation Dec. 31... no 245 135 380 
Annual coal capacity.....2 22.2222 eee net tons 194, 200 304, 000 498, 200 
Coke used by producer: 
Net tons ö A IN E 39, 056 95, 898 134, 954 
EE $1, 042, 398 $1, 528, 818 
Coke sold to other consumers: 
r A ESE A A CE 22, 330 38, 185 60, 515 
J) A E d DLE $278, 116 $470, 854 $748, 970 
Stocks on Jan. 1, 1951 
O EE net tons.. 3, 137 24, 917 28, 054 
EE do.... 427 2, 052 2, 479 
Coal-chemleal materials: 
Production. eege dees Eeer gallons.. 1, 113, 074 3, 242, 844 4, 355, 918 
BOS EE EE 0.... 1, 206, 347 2, 321, 109 3, 527, 456 
AE AAA $71, 57 $147, 158 $218, 737 
Stocks on Jan. 1, 1951........................ gallons. . 222, 310 1, 643, 258 1, 865, 
Per ton of coal charge dd do.... 12. 17 15. 53 14. 51 
Crude light oi): 3 e 
Progucuon WEE do.... 41, 101 115, 842 156, 943 
E MCN CRAT MO P RE do.... 42, 551 123, 315 165, 866 
Value of sale A seeds $3, 778 $8, 553 $12, 331 
tocks on Jan. 1, 1951 gallons.. 5, 750 12, 053 17, 803 
Per ton of coal charged E 9 1. 66 0. 81 0 


Additional data in Bureau of Mines. Production of Coke and Coal Chemicals from Coal-Gas Retorts in 


1950: Mineral Market Rept. 1991, July 1951. 
‘Includes drip and holder oil. 
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OVEN AND BEEHIVE COKE AND COKE BREEZE 


Production (mil- 
lion net tons) 
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1.1 4 | 20.5 
1.2 20.6 | 21.8 
1.4 24.0 | 25.4 
1.9 23.4 | 25.3 
2.6 21.1 | 23.7 
3.4 28.8 | 32.2 
4.6 31.8 | 36.4 
5.6 35.2 | 40.8 
4.2 21.8 | 26.0 
6.2 33.1 | 39.3 
7.1 34.6 | 41.7 
7.9 27.7 | 35.6 
11.1 32.9 | 44.0 
12.7 33.6 | 46.3 
11.2 23.4 | 34.6 
14.1 27.5 | 41.6 
19.1 35.4 | 54.5 
22.4 33.2 | 55.6 
26.0 30.5 | 56.5 
25.1 19.1 | 44.2 
30,8 20.5 | 51.3 
19.8 5.5 | 25.3 
2R. 5 8.6 | 37.1 
7.6 19.4 | 57.0 
34.0 10.3 | 44.3 
39.9 11.4 | 51.3 
41.4 12.5 | 56.9 
43. 9 3.2 | 51.1 
48. 3 4.5 | 52.8 
53.4 $ 5 | 59.9 
45.2 .8 48. 0 
32,4 1.1 33.5 
21.1 .7 | 21.8 
26.7 -9 | 27.6 
30.8 1.0 | 31.8 
34. 2 .9 | 35.1 
44.6 1.7 | 46.3 
49.2 3.2 | 52.4 
31.7 .8 | 32.5 
2.9 1.4 44. 3 
54. 0 3.11 57.1 
158,5 6.7 | 565.2 
| 62.3 8. 3 70.6 


For foot notes, sce end of table, 


Percont of total production 
from slot-type ovens 


Slot type 


A A 
—— 1 E ee o 


13,016 
13, 303 


Ovens ín 
existence 


2,724 | 10, 816 
, 132 | 10, 934 
2,734 | 15, 150 
18, 669 
16, 295 


struction at end of year 


Slot-type ovens under con- 
Coal charged (million net 


— —— | —— | ——— |S | EN | —— —— —Uäà¾——— | 


ó pai — — Fc 


LOSADA EA 


DEEG 
SOBERANA Ao o R 


OO — 90-103 NO 2 0D JO BADD O 09 O Aa ër pi DO MY O «OD o a] o 9 O 00 03 De DO M O O Aa 0002 0D 3 


39. 


den 
SS 
00 »= 


per 


cent) 


tons) 
ton at plant 


Yield of coke from coal (per- 
Average value of coke 


A 


Quen dme ne n En En pi BR RR EN EN EN EN O O ON SO ER O (CON SOS- 
SITAS SEAS EEES ER EEE RSN RS ERRI RREN 


» 
— 


8 


TABLE 5.— Historical statistics of the coke industry in the United States, 1880 
and 1890-1950 


Total value at plant 
(million dollars) 


a 2 
H | Fs 
he 
$. zi 
o Enl e 
od 8 B 
g 28 33 2 
o 8 Es E 
E 3 8 2 B 
Eel E 9 
$ > o 
alo|3 |è? 
T EE, DEE 7 
3 23 
20. |.....|----- 20 
3 2 
AZ estem (3) 
12 !..... 0 
19 (2) 
22 (3) 
22 ) 
26 ) 
35 (3) 
47 Q) 
44 —— om wl ees ee 
63 (7) 
66 ) 
46 ) 
72 ) 
92 (2) 
90 | 2 120 
48 14 69 
70 | 20 98 
75 | 25 108 
§7 | 27 84 
69 | 43 126 
80| 49 146 
50 38 106 
57 49 136 
90 | 75 233 
159 | 139 366 
189 | 193 459 
98 | 160 326 
163 | 313 581 
30 | 118 216 
50 | 188 333 
116 | 257 504 
48 | 196 364 
52 | 211 406 
57 | 251 465 
30 | 232 422 
16 | 237 430 
23 | 256 47 
10 | 200 378 
4 | 158 287 
2 | 103 193 
3 | 120 218 
4 | 155 263 
4 | 173 290 
7 | 226 369 
14 | 247 412 
4 | 163 233 
6 7 355 
14 | 260 442 
37 | 316 536 
47 ! 378 629 
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TABLE 5.—Historical statistics of the coke industry in the United States, 1880 
and 1890-1950— Continued 


Production (mil- | = Ovens in ' 2 DH " Total value at plant 
lion net tons) ER existence 8 » | & $ E (million dollars) 
og 3 E ~ o 
2 2 t > e ad D D 
ES ee |e $ |t 2 d |33 
Eg 53 | E |B.|'*3 = 
S T E 4 — 2 d E e as ge E 
£ ER Es | Es 288 328 53 38 
ad o g 9c c E od GE a6 8 
8 2 28 o es | £ S e © 8 =| £2 
s 33/95 2 | 3 |féla la | 8.8 2 8 
P ES o |5 2 3 eu | s S > 8 23 |85 
o E E | A e A 77 O > < alo le la 
1943. .... 63.8 7.9 | 71.7 | 88.9 | 14, 253 | 17, 666 528 | 102.5 | 70.0 | 6.64 52 | 424 | 210 686 
19H..... 67.0 7.0 | 74.0 | 90.6 | 14,580 | 16,318 180 | 105.3 | 70.3 | 7.13 49 | 479 | 208 736 
1945..... 62.1 5.2 | 67.3 | 92.3 | 14,510 | 12, 179 335 95.7 | 70.4 | 7. 56 38 | 470 | 101 699 
1946..... 53.9 4.6 | 58.5 | 92.2 | 14,494 | 12, 864 824 83.5 | 70.0 | 8. 32 37 | 450 | 173 660 
1947..... 66.8 6.7 | 73.5 | 90.9 | 14,728 | 13, 443 572 | 105.0 | 69.9 10.57 65 | 711 | 248 | 1,024 
19488. 68. 3 6.6 | 74.9 | 91.2 | 15,139 | 14,078 350 | 107.6 | 69.6 12.40 79 | 849 | 302 | 1, 230 
1949... 60. 2 3.4 | 63.6 | 94.6 | 15,104 | 13,662 562 91.4 | 69.6 13.24 44 7 268 | 1,111 
10 , 66.9 5.8 | 72.7 | 92.0 | 14,982 | 17, 708 | 106 | 94.9 1, 279 


iab s 77 | 900 | 302 


, ! Value for tar up to and including 1917 represented that of tar “obtained and sold” which did not always 

include value of tar used by producer. Beginning with 1918, tar used by producer is specifically included. 

Value of breeze produced at oven-coke plants is included for those years for which it was reported, namely, 

1916, 1917, and 1919-50. For other coal-chemical materials, only value of those sold is included. Value of 

breeze produced at beehive plants is not included, as it has usually been much less than a million dollars. 
2 No accurate data on value of the coal- chemical materials available. 


MONTHLY AND WEEKLY PRODUCTION 


Statistics on monthly production of coke in tables 6 to 8 are based 
upon reports received from producers. Weekly production of beehive 
coke in table 9 is estimated from reports of carloadings received from 
all coke-carrying railroads. The totals in these tables have been 
adjusted to the total ascertained by an annual canvass of the pro- 
ducers. Data on weekly production of bechive coke are published 
by the Bureau of Mines in the Weekly Anthracite and Beehive-Coke 
Report, and monthly data for both oven and beehive coke are sum- 
marized in the Monthly Coke Report. These publications are dis- 
tributed free upon request to the Publications Distribution Section, 
Bureau of Mines, Washington 25, D. C. 


TABLE 6.—Coke produced in the United States and average per day, 1987 and 
1948-50, by months, in net tons! 


1937 1948 1949 1950 
SE Dail Dail Dail Dail 
aily daily nily ally 
average Total average Total average Total average 
EE EE, EA EE AE RS VC 
Oven coke: 
January 140, 700 | 5,886, 500 | 189,900 | 6,088, 800 | 196, 400 | 5,388,500 | 173, S00 
February......... 142. 600 | 5,534, 600 | 190,800 | 5,457, 100 | 196,000 | 3,977, 909 | 142, 100 
| te cere ee 145. 000 | 5, 666, 800 | 182.500 | 5,970,000 | 192, 600 | 5, 014, 400 | 161, 800 
Al 145. 000 | 4,507, 500 | 150,300 | 5, 773, 7 192,500 | 5, 699, 000 | 190, 000 
May ta 144, 500 | 5,746,000 | 185, 400 | 5,814. 400 | 187, 500 | 5, 910, 900 | 190, 700 
June, 134, 200 | 5, 616, 500 | 187, 200 | 5, 259, 600 | 175,300 | 5, 699. 200 | 190, 000 
PONG IS 142, 700 | 5,738,000 | 185,100 | 4, 926. 300 | 158, 900 | 5,912,000 | 190, 700 
August. 147, 500 5, 873. 800 189. 5005. 154. 600 | 166,300 | 5, 812. 400187. 500 
September 147, 600 | 5,789, 100 | 193, 000 | 4, 968,300 | 165, 600 5, 710, 200 | 190, 300 
Ictober...... LL. 130, 200 | 5,992, 400 | 193,300 | 1,731,400 | 55,800 | 6,045, 300 | 195, 000 
November 107, 400 | 5,832, 90% | 194, 400 | 3,495,000 | 116,500 | 5, 702, 700 | 190, 100 
91, 100 | 6, 100, 300 | 196, 800 | 5,553, 300 | 179, 100 | 6,018, 100 194, 100 
Total. 134, 800 G68. 284, 400 | 186, 600 60, 222, 500 | 165, 000 |66, 890, 600 | 183, 200 
(AA xP __ A q HH 2-KÓáÓ<=-4ÓO -<—ÉK—_—_D a == a íí zw <= 


For footnote, see end of table. 
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TABLE 6.—Coke produced in the United States and average per day, 1987 and 
1948-50, by months. in net tons '—Continued 


1937 1948 1949 1950 
Month 521 
y 
Total Total average 
Beehive coke: 
January.......... 616,100 | 19,900 660, 400 | 21,300 128. 400 4, 200 
February......... 547,900 | 18.900 638,500 | 22,800 42, 000 1, 500 
March EM 331, 500 10, 700 448, 000 14, 400 307, 500 9, 900 
April 249, 200 8, 300 640. 200 21. 300 408. 700 16, 600 
May.............- 599, 400 19, 300 535, 500 17, 300 534, 800 17. 200 
June 561, 300 18. 700 265, 200 8, 900 588, 400 19, 600 
dE AAA 453, 100 14, 600 23, 300 800 506, 600 16, 400 
August..........- 640, 100 20. 600 46, 300 1, 500 659, 200 21, 300 
September 617, 200 20. 600 29, 600 1, 000 619, 700 20. 700 
October 651. 500 21, 000 8, 000 300 679. 100 21, 900 
November ,200 | 21, 400 35, 400 1, 200 606, 000 | 20.200 
December........ 670,100 | 21,600 84, 500 2, 800 657,000 | 21.200 
Total 6. 577, 600 17, 900 | 3, 414, 900 9,300 | 5. 827, 400 16, 000 
e == 1 —— IL—————LL———————I LLL IL 
Total: 
January.......... 6, 502, 600 | 209, 800 | 6,749, 200 | 217, 700 | 5,516, 900 | 178, 000 
Februar 6,082,500 | 209, 700 | 6.125, 600 | 218,800 | 4,019, 900 | 143, 600 
March............ 5, 998, 300 | 193. 500 | 6, 418. 000 | 207, 000 | 5,321, 900 | 171. 700 
ADT tee er ce 4, 756, 700 | 158, 600 | 6, 413, 900 | 213, 800 | 6,197, 700 | 206, 600 
M 6, 345, 400 | 204, 700 | 6,349, 900 | 204, 800 | 6, 445, 700 | 207. 900 
June 6, 177, 800 | 205, 900 | 5. 524. 800 | 184. 200 | 6, 287, 600 | 209. 600 
JUV A 6, 191, 100 | 199,700 | 4, 949,600 | 159, 700 | 6, 418, 600 | 207, 100 
August 6. 513, 900 | 210, 100 | 5, 200. 900 | 167. 800 | 6, 471,600 | 208. 800 
September 6. 406, 300 | 213,600 | 4,997, 900 | 166, 600 | 6,329. 900 | 211, 000 
October 6, 643, 900 | 214,300 | 1, 739. 400 56. 100 | 6,724, 400 | 216, 900 
November 6, 473, 100 | 215, 800 | 3, 530, 400 | 117, 700 | 6,308, 700 | 210, 300 
December........ 6, 770, 400 | 218, 400 | 5,637, 800 | 181, 900 | 6, 675, 100 | 215, 300 
Grand total....|52, 375, 500 | 145, 000 |74, 862, 000 | 204, 500 63, 637, 400 | 174, 300 |72, 718, 000 | 199, 200 


1 Before 1941 daily average production of beehive coke was calculated by subtracting Sundays and 
holidays in each month; 1942-50 daily average has been calculated by dividing total monthly production by 
total number of days in month. 


TABLE 7.—Oven coke produced in the United States in 1950, by States and 
months, in net tons 


[Based on reports from producers] 


Btate January |February| March April May June July 
Alabama 487,300 | 251,800 | 390,200 | 503,500 | 516,700 | 498,700 | 523, 500 
AN AAA 41, 400 27, 000 23, 500 43, 000 46, 600 45, 400 46, 500 
Colorado 61, 700 55, 300 54, 900 50, 800 59, 300 64. 500 68, 300 
Hine 8 288, 200 | 222,300 | 254,900 | 300,900 | 317,900 | 309,100 | 319, 700 
Indiana.........----2--...-.---- 650, 900 | 541,400 | 627,100 | 720,300 | 712,100 | 696,100 | 730.000 
Mary laid AA 176, 400 | 145,300 | 166,900 | 192,600 | 223,000 | 209,400 | 209. 300 
Massachusetts. 90. 300 74, 200 81, 500 61, 000 59, 700 60, 500 60, 000 
Michigan A is LE 237, 700 |. 189, 400 | 201,400 | 241,000 | 254,200 | 237,800 | 249, 900 
Minnesota. 57, 100 50, 500 59, 000 56. 000 64, 900 71, 700 75, 200 
NA AAA 122, 000 90,700 | 109,300 | 127,700 | 131,500 | 128,500 | 132 200 
Now VOrK onc eeleren e 428, 100 | 323,600 | 431,500 | 472,000 | 486,700 | 470,000 | 478, 100 
A EE EE D 573, 500 798, 200 891, 200 929, 500 875, 300 888, 600 
Pennsylvania. .................- 1, 335, 500 | 998, 600 |1, 235, 300 |1, 395, 200 |1, 445, 000 |1, 393, 700 |1, 451, 400 

enness eee 18. 900 16, 100 20, 1 19, 900 , 600 19, 900 , 
CCC 45. 700 38, 400 47. 500 56, 900 59, 300 59, 900 64, 500 
Ell! ³˙·¹üA ; 51, 000 74, 600 104, 800 109, 100 104, 500 110, 100 
West Virglnla................... 270,200 | 187,900 | 271,300 | 288,000 600 | 277,600 | 296, 500 


Connecticut, Kentucky, Mis- 
souri, Rhode Island, and 
Wisconsin 


o A —ñknüUn“ö — 2 o || ee, || o py 


—— — | eons | KÄ2Ü2ũu—4.— a | | o o | e tete 


At merchant plants............. 1,070, 700 | 809, 953, 400 |1, 034, 100 |1, 068, 600 |1, 031, 200 |1, 064, 500 
At furnace plants 4, 317, 800 |3, 168, 700 |4, 061, 000 |4, 664, 900 |4, 842, 300 |4, 668, 000 |4, 847, 500 
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TABLE 7.—Oven coke produced in the United States in 1950, by States and 
months, in net tons—Continued 


State August | September; October | November | December Total 
Alabama................-...-- 522, 400 519, 800 547, 500 527, 500 544, 200 5, 833, 100 
California ...................- 48, 400 47, 100 49, 300 46, 200 48, 400 512, 800 
Colorado.....................- 72, 500 74, 300 81, 700 79, 800 81, 900 805, 000 
„ EA 310, 500 310, 600 322, 800 312, 900 320, 700 3, 590, 500 
rr! 671, 500 718, 200 752, 800 723, 900 711, 300 8, 255, 600 
Maryland 211, 100 205, 600 207, 800 206, 200 213, 600 2, 367, 200 
Massachusetts... ............. 58, 900 58, 700 64, 400 88, 600 97, 400 855, 200 
Michigan 204, 100 189, 300 236, 200 241, 900 248, 000 2, 730, 900 
Minnegota.. ...............--- 76, 600 76, 700 80, 900 80, 800 83, 800 833, 900 
New Jersey..................- 129, 700 126, 800 131, 600 122, 000 129, 000 1, 481, 000 
New Torx 475, 800 450, 700 471, 700 441, 700 482, 400 5, 412, 300 
Mee e 885, 800 902, 600 955, 000 855, 200 924,000 | 10, 313, 800 
Pennsylvania................. 1,454, 200 | 1,364, 100 | 1,461,600 | 1,335,800 | 1,462,600 | 16,333, 000 

e e 21, 400 21, 500 21, 100 21, 400 22, 300 244, 000 
ji; AAA ele 65, 700 63, 600 63, 100 59, 500 62, 300 686, 400 
Utab. EE 113, 100 103, 500 103, 500 99, 400 100, 300 1, 140, 700 
West | WEE 310, 500 301, 500 308, 300 283, 600 304, 600 388, 600 
t. F entuck7, Mis- 
uri, Rhode Island, and l 

Wisconsin 180, 200 175, 600 186, 000 176, 300 181, 300 2, 106, 600 
gv, AAA 5,812, 400 | 5,710,200 | 6,045,300 | 5,702, 700 | 6,018, 100 | 66, 890, 600 

At merchant plants 1, 019, 700 500 | 1,089,200 | 1,062, 100 | 1,135,600 | 12 346, 

At furnace plants 4, 721, 700 | 4,956,100 | 4, 54, 543, 


TABLE 8.—Beehive coke produced in the United States in 1950, by States and 
months, in net tons : 


[Based on reports from producers] 
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TABLE 9.—Beehive coke produced in the United States in 1950, by weeks 


(Estimated from railroad shipments] 


Week ended— Net tons Week ended— Net tons Week endea— Net tons 

Tati EE 23, Sept. 1666 158, 600 
Jan: 14... en s 20, 600 Ser 131. 500 
III en ra er 19, 900 Sept. 30... A 159, 900 
aan EE 21, 300 Oct. ASA 150, 000 
VAE PE. eo eon 17, 200 Oct. K. EE 147, 900 
Ke Ee 4,100 Oct. 9I. AA 160, 500 
Pob. ER ced 2, 700 Ocl-28 AA Ge 163, 800 
Fob, od ance 3. 000 Nc / / 158, 600 
E PI ket 2. 900 Now. IL. 159, 800 
Nears Ves ces ioe 20, 200 NOV: I 8 135. 100 
Mar. 18. cci oco ceRwe 57. 600 NSN!!! A 137, 900 
IC v olan ks 97, 200 Dec. 8 82, GO) 
! ³ A E 92, 500 / ²˙ tao ose 147, 200 
POO Bee aa wanes ones 102, 200 Dee. 36 eco 164, 90 
ATC A 120, 100 Dee E 145, 100 
ATE rca cese 126, 000 Dec. 147, 300 
AUF. A 133, 200 Jan. 6,1951............ ! 21, 400 
M.. A 0 c9 130, 400 ————— 
Pot! §, 827, 400 

t 1 day only. 


PRODUCTION BY FURNACE AND MERCHANT PLANTS 


Production of oven coke by plants affiliated with iron blast furnaces, 
designated by the Bureau of Mines as “furnace” plants, and by all 
other plants, classificd as ‘‘merchant” plants, is given in tables 10 
and 11. This classification applies only to oven-coke plants and is 
maintained by the Bureau of Mines in the interest of those who wish 
to follow the coking activities of the two groups. 

There has been a gradual increase during the past few ycars in the 
proportion of oven coke produced by the furnace group. This trend 
may be attributed to a number of economic factors that have had 
a definite influence on coke supply. Before World War II, iron and 
stcel companies were reluctant to build slot-type ovens with coking 
capacity greater than 75 percent of their maximum blast-furnace 
coke requirements because of the fluctuation in steel demand. When 
peak steel-production rates were necessary, the steel industry could 
draw upon the merchant and bechive-coke ovens to meet their de- 
mands. However, the enormous demand for iron and steel products 
during and since World War 11 has increased metallurgical-coke 
requirements, and carbonizing capacity has been expanded at the 
furnace plants. Although demand for metallurgical coke has in- 
creased, markets for coke-oven gas and coke for household heating 
have diminished, and this has had a profound effect on the economic 
operation of some merchant plants. The use of natural gas and oil 
has increased rapidly in recent years and is currently spreading into 
many arcas served by merchant-coke plants. These various factors 
have resulted in the closing of merchant-coke plants or their sale to 
iron and steel companies. ‘The trend is clearly illustrated by table 10. 
Although there were 85 active plants in 1937, the same number as in 
1950, 42 at that time were merchant plants that supplied nearly 27 
percent of the total oven coke produced. By 1950 the number of 
merchant plants had declined to 30, and production was less than 
19 percent of the total output. 
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TABLE 10.—Number and production of oven-coke plants connected with iron 
5 , a ma of other oven-coke plants in the United States, 1913, 1918, 1937, 
an 


Number of active plants | Coke RDUM (net | percent of production 


Year 
Furnace | Merchant | Furnace 
plants plants 
CCC 20 3, 436, 868 73.0 
WEE 8 36 6, 777, 238 73.9 
LEE 43 13, 076, 539 73.4 
. e 55 13, 332, 499 80.5 
MM AA 55 12, 112, 922 79.9 
111 IA 55 12, 348, 822 81.5 


TABLE 11.— Monthly and average daily production of oven coke by plants con- 
nected with iron furnaces and by other plants in the United States, 1937 and 
1949-50, in net tons 


1950 
Month 
Furnace | Merchant 
plants plants 
Monthly production: 
January.................. 3,241,600 | 1,119,100 | 4,933,900 | 1,154,900 | 4,317, 800 1, 070, 700 
February................. 996, 500 996, 400 | 4,444,300 | 1,042,800 | 3,168, 700 809, 200 
CCC 3, 355, 0001. 140. 4, 843, 900 | 1,126,100 | 4,061, 000 953, 400 
ASC. 3, 310,300 | 1,040,600 | 4,701,300 | 1,072,400 | 4,664, 900 1, 034, 100 
A 3,375,600 | 1,104,100 | 4,732,700 | 1,081,700 | 4,842, 300 1, 068, 600 
A DEM 2, 917,500 | 1,107,300 | 4,250,600 | 1,009,000 | 4,668, 000 1, 031, 200 
JJC 3, 316,100 | 1,107,800 | 3,943,300 | 983,000 | 4, 847. 500 1, 064, 500 
AUgust. EE 3, 460, 1,101,100 | 4,186, 300 988, 300 | 4,792, 700 1, 019, 700 
Reptember...............- 8, 334, 1,093,100 | 3,993, 900 974, 400 | 4,721, 700 988, 500 
October 2, 910, 500 | 1, 124. 600 908. 400 823, 000 | 4,856, 100 1, 089, 200 
Norember................ 2,142, 700 | 1,079. 600 | 2, 689, 000 806, 000 | 4,620, 600 1, 082, 100 
EPE ; 1, 059, 400 | 4,502,000 | 1,051,300 | 4, 882, 500 1, 135, 600 
f A 36, 134, 200 | 13, 076, 600 | 48,109, 600 | 12, 112, 900 | 54,543,800 | 12, 346, 800 
Aversge daily production: 
Januar 104, 600 36, 100 159, 200 37, 200 139, 300 34, 500 
February................. 107, 000 85, 600 158, 700 37, 300 113, 200 28, 900 
Maren 108, 200 36, 800 158. 200 36, 300 131, 000 30, 800 
AA 110, 300 34, 700 156, 700 35, 800 155, 500 34, 500 
M 8 108, 900 35, 600 152, 600 3A, 900 156, 200 34, 500 
June ones 97, 300 36, 900 141, 700 33, 600 155, 600 34, 400 
SONG EE 107, 000 35, 700 127, 200 31, 700 156, 400 34, 300 
Auguste 111, 900 35, 600 134, 400 31, 900 154, 600 32, 900 
September 111, 20 36, 400 133, 100 32, 500 157, 400 32, 900 
ober. 93, 900 36, 300 29, 300 26, 500 159, 900 35, 100 
November 71, 400 36, 000 89, 600 26, 900 154, 000 36, 100 
a AA 56, 900 34, 200 145, 200 33, 900 157, 500 36, 600 
Average for year........ 99, 000 35, 800 131, 800 33, 200 149, 400 33, 800 


PRODUCTION BY STATES AND DISTRICTS 


There have been only minor changes since World War II in the 
distribution of coke production by States or geographic areas. During 
the period of rearmament and the war, a slight decentralization of 
iron and steel capacity necessarily caused a few minor changes in coke 
supply. The greatest change occurred in the Far Western States, 
Where new slot-type ovens were constructed in California, Utah, and 
Colorado to supply coke requirements of new integrated blast furnaces. 
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Production of oven coke in this area (western district) increased from 
1 percent of the national output in 1937 to nearly 4 percent in 1950. 
However, since World War IT the only State in this area that has 
increased its coking capacity and production is California, where 
capacity increased by about one-third in 1950 and production in- 
creased 48 percent over 1949. 

In quantity terms, the States that have increased oven-coke pro- 
duction most since 1937 are Ohio, Indiana, and Pennsylvania, with 
gains of 3,575,886, 2,788,561, and 2,631,736 tons, respectively. Com- 
parison of 1950 production, by States, with either 1948 or 1949 figures 
would be meaningless because of the numerous interruptions in coking 
operations in 1949 and the first quarter of 1950. 

There was no change in the order of coke production among the 
leading States in 1950. As in the past, Pennsylvania surpassed all 
other States, supplying about one-fourth of the total oven-coke output 
and nearly 90 percent of the beehive production. Ohio and Indiana 
followed, with 15 and 12 percent, respectively, of the oven-coke pro- 
duction, while Alabama and New York contributed about 8 percent 
each to the national total. 


TABLE 12.—Coke produced in the United States, 1937 and 1947-50, by States, 


in net tons 
State 1937 1947 1948 1949 1950 
Oven coke: 

Alabama- 4, 259, 771 | 5,869,738 | 6,015,460 | 5,161,397 5, 833, 142 
AAA A 332, 244 296, 749 346, 552 512, 790 
LN Te d EE KEE 486, 945 849, 697 976, 504 729, 516 804, 979 
IIC ie Sot oe elas 2, 998, 663 | 3,805,374 | 3,675,284 | 3,195, 645 8, 590, 502 
AA 8 5, 467,061 | 8,785,687 | 8, 584,225 | 7, 533, 290 8, 255, 622 
Maryland oc: noo cesos pis 1, 513,651 | 1,975,201 | 2,147,787 | 2,039, 957 2, 367. 233 
Massachusetts... . 1,130,620 | 1,196,010 | 1,056,701 891, 400 855, 217 
E AAA 8 2, 283,518 | 2,818,941 | 2,849,601 | 2, 484, 409 2, 730, 847 
Mines % 704, 631 897. 739 846. 246 781. 943 833, 861 
ENS AA 1. 015, 073 1. 432. 210 1. 410, 941 1. 345, 094 1, 481, 030 
Now k EE 4, 946, 964 5, 670, 333 5, 687, 225 5, 164, 790 5, 412, 318 
n 8 6,737,881 | 10. 069, 237 | 10, 562, 486 8, 911, 140 10, 313, 767 
Pennsylvania. oo. e Seier Med 13, 701, 262 | 16, 474,893 | 16, 649. 689 | 14, 768,809 | 16, 332, vg 
IA eee eee ee 89, 451 241, 925 251, 428 213, 378 243, 950 
iii y 8 263, 006 644. 225 497,019 685, 107 
LR SEENEN 149, 659 975,772 | 1,058, 501 901, 829 1, 140, 737 
MashiDgloDn AAA veces / A A EE 
West Virginia 1,817,993 | 2,822,381 | 3,298,090 | 3,182,857 3, 388, 626 
Connecticut, Kentucky, Missouri, 

Rhode Island, and Wisconsin........ 1,892, 949 | 2,278,161 | 2,273,215 | 2,073, 456 2, 106, 592 

S!! ³ĩ A 8 49 210, 748 | 66, 758, 549 | 68, 284,357 | 60, 222, 481 | 66, 890, 618 

Beehive coke: 

rf 64, 222 PAGE AA AO A 
Pil... é 95, 285 101. 745 48. 583 49. 233 
Beins wan s. 2, 559,048 | 5,913,133 | 5,733,835 | 2,898, 683 5, 193, 191 

AE AA mOPame S Re UE ILS AA POR A een Du 
Ill 8 6, 657 67, 693 188, 586 132, 762 84, 808 
MirpInIa A ee essetis 240, 425 211,876 200, 911 157, 812 197,879 
West Virginlaa 219,387 377, 825 352, 494 717, 108 302, 309 


Total NNI TERRIER IRR 3,164,721 | 6,687,301 | 6,577,571 | 3,414,948 | 5,827,420 
Grand total... 52, 375, 469 | 73,445,850 | 74,861,928 | 63,637,429 | 72,718,038 
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TABLE 13.— Production of oven coke, by geographic areas, 1937, 1940, and 1947- 
50, in net tons 


Geographic areas 1937 1940 1947 1948 1949 1950 


— ——— — — . — —— ͤ 3B — —— — a 


Connecticut, Massachusetts, 
and Rhode Island........... 1,779,306 | 1,890,973 | 1,746,550 | 1,543, 356 1, 541, 161 


York, and Pennsylvania 21,170,950 | 22, 641. 242 | 25, 552, 637 | 25, 895, 642 | 23, 318, 650 | 25, 593, 579 


A A 1 7,897,929 | 10, 069, 237 | 10, 562, 486 | 8, 911, 140 10, 313, 767 
Diinois, Indiana, and Mis- 
SOUT A eee ERE 9, 660, 017 | 12, 868, 508 | 12, 539, 204 | 10, 948, 153 | 12, 074, 629 
Michigan, Minnesota, and 
Wisconsin 3, 944, 410 | 4,342, 188 | 4,327,342 | 3, 809, 174 4, 093, 952 
Alabama, Kentucky, Tennes- 
see, and West Virginia 7, 328, 908 | 9, 614, 287 | 10, 237,154 | 9,217,092 | 10, 128, 617 
California, Colorado, Texas, 
tah, and Washington 762,497 | 2,420,719 | 2,975,979 | 2,474, 916 3, 144, 913 
Tolo e 49, 210, 748 | 54, 014, 309 | 68, 758, 549 | 68, 284, 357 | 60, 222, 481 | 66, 890, 618 


TABLE 14.—Oven coke produced in the United States in 1950, by steel-producing 
districts ! 


Coal Eius Coke pro- Value of coke at ovens 
District charged COKÉ | duced (net 
(net tons) from coal tons) 
et tons (percent) Total Per ton 


A 22, 543. 273 ; 15, 980, 349 | $218, 838, 094 | 813. 69 
Pittsburgh- Youngstown...... 4,399 | 30, 137, 314 68. 73 | 20,713,562 | 242 750. 957 11.72 
Cleveland-Detroit............ 1, 668 | 10, 472. 062 71.97 | 7,536,968 | 101.775, 324 13. 50 
A A 3, 218 | 18, 451, 285 72.83 | 13, 437, 734 | 224. 164, 044 16. 68 
Süden uuo 1,480 | 9,514, 986 71.08 | 6,763, 499 78, 237, 085 11. 57 
Wester A quss 686 | 3,807, 390 33, 9U1, 823 13. 79 

— € M 94, 926, 310 66, 890, 618 | 899, 667, 327 13. 45 


! As defined by American Iron and Steel Institute. 


TABLE 15.—Coke produced in Pennsylvania in 1950, by districts 


C Bind Coke pro- Value of coke at ovens 
District Plants | Ovens | charged from con] | duced (net 
(net tons) (percent) bons) Total Per ton 
Oven coke: 

Eastern 1. 796 | 4,730,142 | . 72 41 3, 431, 693 $48, 803, 531 $14. 22 
Western .. 840 | 18, 902, 788 68. 25 | 12, 901, 305 152, 332, 073 11.81 
Total isaac nds 23, 641, 930 69.08 | 16, 332, 998 201, 135, 604 12. 31 
—  _ | ooo e | —— le . —— — . — ͤ— 

Beehive coke: 


Fayette County.......... 
Westmoreland County... 
Other counties 7 


10,610 | 6,533, 410 63.85 | 3,533,203 | 45,457,506 | 12.87 
3,182 | 1,769, 977 65.70 | 1,162,925 | 16,003,091 | 13. 76 
1, 162 758, 157 65. 55 496, 973 6, 625,650 | 13. 33 


—— —— A — Hd a ED 


14,954 | 8,061, 544 64. 42 | 5, 193, 191 68, 086, 247 13. 11 
——— 18, 500 | 31, 703, 474 67.90 | 21, 520, 189 | 269, 221, 851 


! Includes plants at Bethlehem, Chester, Philadelphia, Steelton, and Swedcland. 
pe plants at Aliquippa, Clairton, Erie, Johnstown, Midland, Monessen, Neville Island, and 
urg 


! Beaver, Bedford, Greene, and Indiana, 


MINERALS YEARBOOK, 1950 


420 


(AL MIL dd 11 1d zal '83118 POUN OUI jo nnen '$uoj1v4odo AUVAUIOO [UUPALPUT Jo e1n80[2s1]D DIOA O3 ,, PIINQIBIPUL., ms pinnur VW 
34004 3Uy33A 


S sum posn 304 INQ poonpoad A3nucnb "D4i/ilai 8 
EE? 781877015 0 Ku Vert up jo cet Pioau 01 plora aim t -91 £p¡un390 suud 38 pesivyo [909 Aq ezeeaq Jo uoponpoad Buypyayp 4q panduoy y 
— 5 A —————ä. — ———— —— ————————————— 
GR ler ër | rop 901 031 '09 (0 u 090 * 807 9 6z9 mt ELL '06 SE (*** tee We a tt en 2 UP 0961 THIOL 
BERGER Pee GO e (-- Tn CCC „ 001 98 - — FFF PV pomqingpun 
e 962 7 LOZ ‘tl £09 '9 . aia L 66€ '8 90 7 T—T.t. ] 
e ses 00 976 L (s) IT 3535 NOU ONCE le) 296.1 IK 7 
5 dy (t 803 ‘T I v ur d tte ce ae IM EE (( RO ‘T 65 1 IC ĩðͤ v AS, irt 
€9t 9 geo ‘te 280 09 £9€ ‘OF ge beggen DN 80» 9 ZZS 66 8 1 84 99 f ee cx sjueA[Asuuaq 
O 94 ¡UI 
682 ELF ‘I | C86 61 % vo “Pb | BSh'SSU'T | 699'PI6Z | HHL ‘SES £62 ‘oss ‘OL | 101'661 "E 200 898 91 980 686 | 929 EES Ee? 6561 [FOL 
EE EE 
108 eo 'I | SPI Sub 299 % le re | VES % T 992 ‘S18 y29'611'8 | 9902193 | 206 IGI ‘HT | 691 ER Ing TTT sjuvid oowtum) 3 y 
198 ‘68 992 I 556 198 8ZE “BST 0€0 "699 LV8 56 GLE“LOTE | 262 DÄ G26 ISE"b | 669 656 Co sjuvid 3uuqoJeur 3 y 
299 ‘PIL ‘I | 006'I 607 PIS ‘S 10 207 1 598 861 | toG 016 656 987 ‘IT | LSE'ESE'S 8 br 'SL | 8SL'ZLE'S RRR 0861 [OL 
N a er ieee e e ß enen 
OBEZE [777777 Nu 81 1757. 8 G08 ‘6th 0S9 ‘BEI 268 ‘ZIS 9€9 Tl BER, qu EE ENS UISUOOS! A PUB "Dutt 
opouu 'unossijq 'ÁxotijuoM. *3n21229uu02) 
609 99 082 89 9159 WL 611 SZL ‘RP 056 ‘F8Z 78 811 L98 ‘OLb OFF “261 JJ ᷣͤ ae SIULAILA ISIM 
66166. (e) 098 rg (c) FR) ‘99 (e) 18€ "FZ (e) PRY el !; E yen 
6889s .... (c) EK (c) SE E (c) e gë DO ER, EE Sal 
cT | qv (i) 922 2 (CCC (e) Ort '6 „ Gossau L, 
tuve IT 590 8 117 "06% 69% ot ZSS 96 SER 8 7 Sor ro i | ORE'SCO'E£. 84 111 1 | OLB II ejua |4suuad 
896 98 S62 ‘I SES "ved 199 b £96 to 620 "EST 619909 , 1 | LEL ‘HRP 05696123 | 78 "228 EEE „ V "ono 
68 ot [7707007777 997 SLI 810 de £u 122 bes ‘FFT 286 78 1 | low "ote 802 “tus | C06 “ESS T0 RR SU "` AI0Ä MIN 
5901 .. K (e) Oo AS WEE SE le) 661 ‘201 (e) OS '20I log Du tof MIN 
919.911... "| TST aert Loch (c) 068 ‘R TET ‘POT 197 ‘th 08€ ‘BIZ 919 '6G 0% 9 "` ls! 
or ot .. 899 9% 610 ‘bE 281 ‘TET BES SE 917299 5209 1 818 288 LET 10⁷ Org qp 35 „„ usy 
990 8m — le) lr (eens EM le) 685 96 (c) 960 "ve ERU. ee FFF snesnuoussult 
yc pov le) 089 ‘6S (e) 626 95 (c) 9€€ “007 (e) THO ‘TOG OO — ee ees ME) 
Go SEL — | SOT Ebb “ESP 910 ‘IZI 612 “26% SLT ‘ZEI 278 “LIL | 998 "EZp 700 98 1 | COS 849 909 Jp ioo PECADO ia is guspug 
07 -I. 978 109 69% ‘OST GR 2801 II “Lee £OF ‘OET 863 ‘296 69» "61€ £9 CT"? Vi ` SHOUT 
Uet o UA (c) 6£l FZ m 140 L pU ＋ʒfXX, E (c) Ob "19 )))!!! E Op*10[0,) 
969'02 — — le) 161 ‘02 (t k [MM d FEO ‘US WH: | mr na es RC WAND 
wie II? WC 8 ‘IS | RA £94 ‘eves — 805 19 098 288 | OSO 76 ObL ‘PLO C$ | CUB bre LV puris FREE re 
4 


SNIBA suo? 19N SNIBA guo? 19N OO $U0) 30 N en[gA suo} 19N 


(suo? ) 190) suoi 100 (s83 1238.4 3urpn[our) EE 2 1 
5 1 Ge poise, sasodind 19430 Jog [Sea Breas sea uo} 13d amS 
PIOS psonpold PIJA 
—J1eonpoJd Aq pos 


803819 Aq 0961 UT seitig POLUN oui ur sjuv[d exoo 4B pe1oAooel1 92991 e090 — 91 ATAVL 
42440 4100 


COKE AND COAL CHEMICALS 421 


NUMBER AND TYPE OF OVENS 


Slot-Type Coke Ovens.—Construction of new slot-tvpe coke ovens 
in the United States in 1950 was limited by the availability of refrac- 
tories (coke-oven shapes) and other essential building materials, and 
for the second consecutive year the number of ovens completed 
dropped below the number abandoned or dismantled. The extremely 
high rate of obsolescence or oven failures during the past several years 
will probably continue because of the large number of ovens in exist- 
ence at the close of 1950 that were over 20 years old. This is not to be 
construed that 20 years is the maximum life expectancy ol coke ovens, 
as a number of much older batteries are still in good operating condi- 
tion. Also, the length of efficient service that may be obtained from 
a new coke-oven battery depends on the operating conditions at each 
plant and upon the decision of the owners as to when maintenance and 
repairs on old batteries become excessive. However, coke-oven 
operators and builders agree that, with few exceptions, ovens older 
than 20 years become increasingly difficult to maintain in good operat- 
ing condition. 

The large number of old ovens and the rapidly expanding require- 
ments for metallurgical coke caused by critical international condi- 
tions have intensified the efforts of Government and industry to in- 
crease slot-type coke capacity commensurate with blast-furnace 
expansion. Programed steel requirements for essential defense and 
civilian purposes indicated that 1950 coke capacity would have to be 
expanded at least by 14 percent in the following 2 years. This meant 
that construction would have to be accelerated rapidly, as slot-type 
ovens take considerable time to construct and put into production. 
A new battery of coke ovens requires 8 to 14 months for completion, 
the number that can be completed in a year depending on such factors 
as the availability of building materials, labor, and weather conditions. 
At the close of 1950, 706 new ovens were under construction, and 
contracts were pending on a number of additional batteries. Although 
some of the new construction was to consist of replacements for old 
ovens, it was believed that new oven completions in 1951 would exceed 
those taken out of production. 

Beehive Ovens.—At the conclusion of World War II it was believed 
that the end of carbonizing coal in beehive ovens was in sight and that 
this type of carbonizing equipment would soon pass into oblivion. 
Events in 1950, however, proved that these forecasts were wrong, and 
more beehive ovens were pressed into service than in any other com- 
parable period since 1942. 

Although the number and coke capacity of beehive ovens have been 
ascertained annually for many years by the Bureau of Mines, no 
attempt was made until recently to separate the operable coking 
capacity from the total in existence. In table 20, however, showing 
bechive-oven capacity at the end of 1950, this distinction is made. It 
8 to be noted that about 14 percent of the total bechive capacity 
reported in existence comprises old ovens that are not in operating 
condition and are incapable of producing coke without extensive 
repairs or rebuilding. Therefore, for practical purposes, only service- 
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able ovens should be considered. The heavy demand for coke in 1950 
is reflected by the steady increase in the number of active ovens 
(table 21); in other words, 94 percent of the ovens in operating condi- 
tion at the end of the year produced coke in December. 


TABLE 17.—Slot-type coke ovens completed and abandoned in the United States 
in 1950 and total number in existence at end of year, by States 


Plants | In existence Dec. 31 New ae 
State ner J ͤ K 
Dec. 31 Joned 
Annual Annual | during Annual 
Num- coke Num- coke year | Num- coke 
ber capacity ber capacity ber capacity 
(net tons) (net tons) (net tons) 

Alabama , 50 327, 000 
California 1 135 5600 /%ꝙ0/0hõ ß — 88 
Colorado 1 , . MA PA EECH 
Connecticut 1 70 RM CARA AA AAA A A 
Inn 8 rr y A 
Indiana.. .....--a-00-.-- 5| 1,801 940, 300 65 337, 000 135 154 764, 000 
Kentucky............... 1 1 JJ! AA MA IA 
Maryland ................ 1 488 2, 647, 000 65 410. 000 60 63 281, 000 
Massachusetts........... 1 204 1, 260, 000 67 405, 000 Of AAA 8 
Michiran...............- 4 584 3, 290, 500 16 /// A 
Minnesota 3 273 993, 700 77 339, 400 |........]........]-......-...- 
Missouri...............-. 1 Cyn | AAA ß 
New Jersey 2 341 | 1,552,000 AA A IA EE oe ee 
New York............... 8 1, 136 6, 056, 400 |........]...........- 6 36 178, 000 
OIG. 222.2 ñ%r³5¹r ge 15 2,310 | 11, 368, 500 105 618, 000 „ ARA 
Pennsylvanla 13 | 3,636 | 16, 930, 700 179 853, 900 273 310 1, 966, 600 
Rhode Island 1 r y 8 
Tennessee 1 44 /h ³ꝛ A DER 
P EES 2 125 0 ð²UT! x k ß PRA 
Ill! A 2 285 1.094.600 |........]...........- 23 23 8^. 000 
West Virginia b 614 3, 393, 0% 00 74 61 390, 000 
Wisconsin 1 180 JJC EE 177 use tris 
Undistributed...........]........]---..... / EE, E A 

Total 1950......... 84 | 14,982 | 72, 488, 200 574 3, 086, 300 696 706 3, 992, 600 
At merchant plants...... 29 | 3,036 | 13, 959, 300 67 405. 000 88 29 154. 000 
At furnace plants 55 | 11,946 | 58, 528. 900 507 2, 681, 300 608 677 3, 838, 600 

Total 1949 85 | 15, 104 | 73,710,100 | 460 | 2, 275, 300 | 504 |  562| 3,275,000 


1 Included with '*Undistributed" to avoid disclosure of individual company operations. 


TABLE 18.—Age of slot-type ovens in the United States on Dec. 31, 1950! 


Merchant plants Furnace plants Total 
Age Num Annaa] Num- | Annual | Num- Percent] Annual | percent 
ber of en iy ber of dy ber of of IS of 

ovens | (net tons) | 9V€DS | (net tons) | 9Vens total (net tons) total 
Under Beran... 249 1, 415, 900 1.999 | 10. 570.500 | 2.248 15.0 | 11, 986, 400 16. 5 
From 5 to 10 years....... 297 1. 460, 200 | 2,009 | 10, 880, 700 | 2, 306 15.4 | 12. 340, 900 17.0 
From 10 to 15 ycars...... 308 1, 544, 600 1, 560 9. 026. 200 1, 868 12.5 | 10. 570. 800 14.6 
From 15 to 20 years...... 97 315, 300 513 2, 386, 300 610 4.1 2, 701, 600 3.7 
From 20 to 25 years 619 3, 407, 300 612 3. 689. 000 1, 281 8.4 7. 996, 300 9.8 
25 years and over. 1, 466 5, 816, 000 5, 223 | 21.976. 200 | 6,689 44.6 | 27, 792. 200 38.4 
Nos! 8 3,036 13, 959, 300 | 11,946 | 58, 528, 900 14. 982 100.0 | 72, 488, 200 100. 0 


1 Age dates from first entry into operation or from last date of rebuilding. 
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TABLE 19.—Number of slot-type ovens in the United States on Dec. 31, 1950, by 
kinds and States 


Koppers- Semet- 
Stato Koppers Becker Solvay Wilputte All others Total 

A e e Ease. 517 549 180  À9O05|........... 1, 311 
enn 8 IJ A EE 135 
Colorado... Ge Qre 120 A A DEE 266 
Connecticut A % AAA EEN 70 
e 8 371 2460 1220 = 163 j......2....- 900 
ann e ene EA ee 940 739| 18611 5612 1, 801 
IA y ¿EA AA EEN AAA "190 AAA A 120 
If wdoboseneeees 240 O AAA EE 488 
Massachusetts. ................]............ rr c 204 
Michigan JJ WEE, , eel eec 8 584 
Minn sog 155 / ! 273 
AC AA p AAA EE 8 64 
New Jerseã 99g 165 J////kü -—gʃ.U N 341 
New r...... 150 46 1, 136 
Dee 1, 24] 44| 301 314 2, 310 
Pennsylvania 1, 635 1, 465 120 3, 636 

e Island we ere gesais) 8 GQ) um A exwelsemeeeeme deis 
de ARAN EE e A 44 
C A, EE /// A, AAA 125 
El EEN JJ! V 8 285 
West VIrg ina 154 MS EE A pus oos 644 
Wisconsin 100 |.-..--.-----| ), A 180 
c 5, 28A 6, 085 174 14, 982 
At merchant plants 677 1,172 54 3, 036 
At furnace plants 4, 607 4, 913 120 11, 946 


! Comprises 46 American Foundation, 120 Cambria, and 8 Piette. 


TABLE 20.—Beehive-coke ovens reconstructed and abandoned in the United 
States in 1950 and total number in existence at end of year, by States 


Plants Total available In operating | Not in operating In 
in ex- Dee, 31 condition Dec. 31| condition Dec. 31 Aban- | course 
Btate istence |——— i—i | Rebullt Jorra of re- 
Dec. 31 Annual Annual Annual ard mantled Ge 
Num- coke ca- Num- coke ca- Num- coke ca- | P during tſon 
pacity ber pacity ber pacity year | Dec.31 
(net tons) (net tons) (net tons) : 
Kentucky 1 195 117, 000 191 | 114,600 4 2:400 ote D 1 
Pennsylvania... e 14, 954 |10, 246. 600 |12, 432 8, 660, 800 4 1, Se 800 2, 020 195 138 
Jah, en 797 285, 000 783 | 280,400 | 14] Á 4000 |........|........]....--.- 
Virginia 5 750 | 377,000 | 700 | 351,300 50 25 700 18 18 6 
West Virginia.. 9 | 1,012 | 545,900 | 956 513, 200 66. | 32,700 A E EG 
Total. 125 17, 708 |11, 571, 500 15, 062 9, 920, 300 | 2,646 1, 651, 200 | 2,038 213 145 


TABLE 21.—Average number of beehive ovens active in the United States in 1950, 
by months 
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CAPACITY OF OVEN-COKE PLANTS 


The potential annual coke capacity of oven-coke plants declined 
for the second consecutive year in 1950, dropping 3 percent from the 
record capacity of 1948. The basis for calcd ating the potential 
annual coke capacity of a plant is the minimum coking time necessary 
to produce a coke with qualities suitable for its intended use. For 
this reason, the potential capacity of a plant is subject to change 
from year to year, depending on the age and condition of ovens, 
character and quality of sal charged, type of coke required, and 
other related economic conditions. The potential capacity reported 
to the Bureau of Mines by the coke-producing companies may differ, 
therefore, from the rated capacity estimated by the coke-oven builders 
at the time of construction. It is believed, however, that the poten- 
tial capacity shown in table 22 is a good measure of the practical 
operating capacity. 

The decline of 2 percent in coke capacity in 1950 was due largely 
to the number of ovens taken out of production for rebuilding. At 
the end of the year, construction of replacement ovens, as well as 
additional batteries, was proceeding as rapidly as weather and 
availability of building materials permitted, and over 3,900,000 tons 
of capacity were under construction. 

The rate of coke production at oven-coke plants in October 1950 
reached the highest point since April 1944. However, the average for 
the year, although well above 1949, was 2 points below 1948 and 
nearly 7 points below the record established in 1942. The perform- 
ance in 1950 would have been better if all plants had operated at their 
normal rates in the first quarter. In this quarter; however, the 


TABLE 22.—Potential maximum annual coke capacity of all oven-coke plants in 
existence in the United States, 1937 and 1946-50 


Potential 
maximum Percent 
Year Plants Ovens | annual coke | of change 
capacity from 1937 
(net tons) 
/ A O A — 87 12. 718 62, 727, 100 |.......... 
I / A ĩ ͤ 0 E e 87 14. 494 71. 112. 600 4-13. 4 
1047. EE 86 14, 728 72, 549, 100 +15. 7 
A A Beco cele 86 15, 139 74, 499, 900 +18 8 
Idi ⁵ ³ V 8 85 15, 104 73. 710. 100 +17.5 
EE 84 14, 982 72, 488, 200 +15. 6 


TABLE 23.—Relationship of production to potential maximum capacity! at 
oven-coke plants in the United States, 1937 and 1947-50, by months, in 
percent 


Month 1937 | 1947 | 1948 | 1949 | 1950 Month 1937 | 1947 | 1948 | 1949 | 1950 
January.......... VB. 091.094. 895.2 856 || August ........... 86 0 90.5 | 93.1 | 89.3] 91.8 
February 83.5 | 92.0 | 94.7 050 70.0 || September 86.1 | 89.3 | 94.9 | 79.8 94.0 
March......--...- $4.9 | 91.7 | 90.9 | 93.3 | 79.3 || October 76.0 | 91.3 | 93.9 | mol 962 
Apr... b 84.9 | 90.1 | 74.0 | 93.3 92. 9 November........1 62.8 | 91.9 | 94.0 | 55.8 93 8 
VI 84. 6 89.6 | 92.0 | 90.8 | 92.7 || December 53.1 | 92.6 | 95.0 | 86.2 | 95.8 
TUVO as 78.6 | 89.1 | 933 | 849 | 92.4 — — — — — 
ur 83.2 | 86.9 | 92.2 | 77.0 | 93.7 Year........ 78.8 | 90.5, 92.0 | 79.7 | 90.0 


1 Capacity of all ovens in existence, whether active or idle, based upon maximum daily capacity times 
days in month. 
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uncertainty of coal supplies caused oven-coke plants to curtail opera- 
tions slightly, and the industry produced only 78.6 percent of capacity. 
Operations were accelerated rapidly after a new management-labor 
contract for the bituminous-coal industry was signed on March 6, 
and a relatively high rate of coke production was maintained for the 
balance of the year. 


QUANTITY AND COST OF COAL CHARGED 


Coke ovens (slot-type and beehive) are the largest consumers of 
bituminous coal in the United States, using over one-fifth of the 
annual output in 1950. Although natural gas and oil have displaced 
some bituminous coal on railroads, at industrial plants, and for house- 
hold heating, there is no substitute for bituminovs coal in the making 
of metallurgical coke, and coke ovens should continue to rank high 
for many years in bituminous-coal utilization. Although consumption 
of bituminous coal in coke ovens in 1950 increased 14 percent over 
the 1949 figure, it fell nearly 34 million tons short of the record estab- 
lished im 1948. The 3-day workweek and complete stoppages for 
various periods during the first quarter of 1950 in the bituminous- 
coal industry adversely affected coke-oven operations in that quarter 
and drastically reduced the quantity of coal carbonized. In fact, 
many beehive operations closed during the last half of 1949 when the 
3-day workweek started and did not resume production until the 
middle of March 1950. Beginning in the second quarter, consump- 
tion of bituminous coal increased substantially and remained at a 
relatively uniform rate for the balance of the year. Under normal 
conditions, the monthly consumption of bituminous coal is quite 
uniform because of the continuous nature of the coking process. 
The practice of mixing or blending a small percentage of anthracite 
fines, which started during World War II, was continued at 10 plants 
m 1950. 

In manufacturing coke and coal chemicals, coal is the chief item 
of expense, usually approximating about 80 percent of the total 
manufacturing costs. For this reason coal costs have a definite 
influence on coke-oven operations and are of paramount importance 
to the coke-plant operators. Although the average value per ton, 
f. o. b. mines, of bituminous coal in the United States declined from 
$4.88 per net ton in 1949 to $4.85 per ton in 1950, it is significant that 
the average cost of coal for both slot-type and beehive ovens increased 
in this period. The average cost of coal at oven-coke plants in 1950, 
the highest on record, increased $0.15 per ton or 2 percent over 1949 
and was 136 percent higher than the 1940 figure. A large part of the 
coal used at oven-coke plants is long-haul coal, which necessarily 
increases the cost at ovens. For this reason, Rhode Island, Cali- 
fornia, and Massachusetts had the highest average costs, while West 
Virginia, which obtains coal from nearby fields, had the lowest. 

Although the average cost of coal at beehive ovens in 1950 was the 
highest on record, because of their proximity to the mines, it was 


232294—-53——-28 
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TABLE 24.—Coal consumed in coke ovens in the United States, 1937 and 1949-50, 
by months, in net tons 


1937 1949 

Month 
Nan 6, 198, 700 6, 625, 300] 8, 9, 691, 600 7, 710, 300 204, 200] 7, 914, 500 
Feb 5, 679, 900 6, 138, 400| 7, 839. 600 8, 836, 700 5, 714, 500 67, 800} 5, 782, 300 
Mar........ 6, 387, 6, 943, 800; 8, 518, 600 9, 225, 900 7, 165, 000] 486, 300| 7,651. 300 
Apr 6, 188, 800 6, 664, 600| 8, 261, 100 9, 259, 000; 8,115, 400 783, 400 8,898. 800 
May....... 6, 368, 500 6, 878, 200| 8, 303, 900 9,130, 300| 8, 396, 800| 839, 200| 9, 236, 000 
June....... » 729, 200 6, 159, 700| 7, 524, 900 7, 933, 200| 8, 093, 400] 911,600| 9, 005, 000 
July....... 6, 217, 200 6, 658, 900| 7, 029, 700 7, 070, 600| 8, 386, 500 795, 500| 9, 182, 000 
Aug....... , 425, 6, 826, 900 7, 379, 200 7, 457, 600| 8, 227, 5001. 018, 500| 9, 246, 000 
Sept....... , 220, 700 6, 613, 500| 7, 054, 100 7, 102, 500| 8, 084, 500| 961,100] 9, 045. 600 
Oet. 664, 800 6, 016, 400 2, 474, 000 2, 489, 300| 8, 506. 600,1, 055, 400} 9, 562, 000 
Nov....... 4, 527, 000 4, 791, 000; 5, 052, 400 5, 113, 600} 8, 028, 600| 936, 900| 8, 965, 500 
Dec........ 3, 972, 800 4, 185, 500| 7, 958, 700 8, 098, 600| 8, 497, 2001. 028, 500| 9, 525, 700 

Total. . 69, 575, 400| 4, 926, 800,74, 502, d he 054, Tot 354, SEN 408, 900/94, 926, d i 088, 400/104, 014, 700 


1 Includes 172,800 tons of anthracite fines. 
2 Includes 169,300 tons of anthracite fines. 


TABLE 25.—Quantity and value at ovens of coal used in manufacturing coke in 
the United States in 1950, by States 


Cost of coal Coal par ton of coke 
State Coal used 96111. %¾ : 
(net tons) 
Total Per ton Net tons Cost 
Oven coke: 
A EE 8, 221,235 | $57, 248, 063 $6. 96 1. 41 $9. 81 
A A EE 846, 247 1) 6 1.65 6 
A A O A 1,181, 658 1) ! 1.47 1) 
NN ĩ 5, 123, 810 51,117, 017 9. 98 1. 43 14.27 
Ant. 8 11. 20), 317 110, 579, 789 9. 87 1. 36 13. 42 
Marvland dd ꝛ˙² w- ͤ erg: 3, 300, 510 (1) 0 1. 39 6) 
Nlassachusetts 1. 193. 968 O) 1 1.40 O 
Mei ⁵%ð ĩðâ d ⁵ 3, 722, 106 33, 547, 982 9. 01 1.36 12. 25 
Minnesota... 1,145, 826 11, 696, 577 10, 21 1.37 13. 99 
New Jersey „44 2, 061, 953 l (1) 1. 39 (1) 
New Y DE ad ld 7,877,787 77, 598, 775 9. 85 1. 46 14. 38 
AA 8 14, 692, 413 125, 053, 032 8. 51 1. 42 12. 08 
Pennsylvanla 0...000000000 , 641,930 | 184, 911, 424 7. 82 1.45 11. 34 
Tennesse 332, 439 1) t 1. 36 (1) 
¿E A EE 961, 312 1) Q 1.40 (1) 
A A A A 1, 779, 485 O) (1) 1.56 (1) 
MAA é 4,775, 747 32, 086, 032 6.72 1. 41 9. 48 
Connecticut. Kentucky, Missouri, Rhode 
Island, and Wisconsin 2, 866, 537 27, 202, 322 9. 49 1.36 12. 91 
UBDOISTTIDU Als cerrar 8 111, 545, 303 9. 57 1.44 13. 78 
M ³˙¹ͤ T 91, 926, 310 822, 586, 316 8. 67 1. 42 12. 31 
At merchant plants 17, 232, 762 161, 891, 626 9. 39 1.40 13.15 
At furnace plunts 228 77, 693, 548 | 660, 691, 690 8. 50 1.42 12. 07 
— —̃ͤ ͤ— — — — — — j 
Beehive coke: 
Remer Eeer deeds 65, 715 (1) (1) 1.33 (1) 
Pennsylvanla l.l cc... 8, 061, 514 46, 431, 588 5. 76 1. 55 8. 93 
LR 114 SE 155, 301 (1) (1) 1.83 (1) 
lll 322, 849 1,776, 511 5. 50 1. 63 8. 97 
West Virginia 482, 976 2. 560, 236 5. 30 1. 60 8. 48 
ahne, A 1, 001, 099 4. 53 1.65 7.47 
zee A A 9, 088, 385 51, 769. 434 b. 70 1.56 8. 89 


! Included with **Undistributed” to avoid disclosure of individual company operations. 
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lower than at oven-coke plants. However, in recent years many of 
the beehive operators have been burdened with an additional expense 
in trucking part, sometimes all, of their coal requirements. In the 
Connellsville region of Pennsylvania, coal was trucked as far as 40 
miles to beehive plants in 1950. Transportation costs alone on such 
hauls approximated $2 per ton. This large increment in total coal 
costs for many plants had some influence on the cost of coal for the 
beehive industry. The average cost of $5.70 per ton was 5 percent 
above the 1949 average and 186 percent higher than the 1940 figure. 
Kentucky and Utah operators had the lowest cost, while Pennsyl- 
vania had the highest because of trucking charges. 


TABLE 26.—Average cost per net ton of coal carbonized at oven-coke plants in 
the United States, 1937 and 1946-50, by States 


A AR E ase e iE. $2. 33 $5.57 | $6.48 | $6.81 $6. 96 
F)) E AS 4. 62 8. 00 9. 38 9.75 9. 98 
A AAA AS S 4.71 8.01 9.35 9.71 9.87 
CC A A A CANON e 4.16 6. 79 8. 26 8. 99 9.01 
ee, . a NN OA 5. 24 8.33 9. 90 10. 10 10. 21 
! ³·1 A AA 4. 55 7. 76 9. 48 9.83 9.85 
AA AA CU 8 3.76 6. 76 8.11 8. 42 8. 51 
Pennsylvania J EE 2. 98 5.87 7.2 7.64 7.82 
ET EE 2. 54 4.72 6. 14 6. 37 6. 72 
Other t A 4.53 7. 46 8. 88 9. 42 9. 57 
United States overngge. l.l. 3.74 6.78 8. 13 8. 52 8. 67 

Cost of coal per ton of oke 5. 27 9.00 | 11.58 | 12.18 12. 30 


! California, Colorado, Connecticut, Kentucky, Maryland, Massachusetts, Missourl, New Jersey, Rhode 
Tennessee, Texas, Utah, and Wisconsin. 


TABLE 27.—Cost of coal and value of products per net ton of coke produced in 
the United States, 1918, 1929, 1937, and 1945-50 


Oven coke Beehive coke 
Value per ton of coke produced 
Year Cost of Cost of 
coal per coal per Value per 
ton of Coal- ton of n 
coke Coke chemical Total coke 
materials ! 

AA A $6. 00 $7. 42 $3. 08 $10. 50 $3. 65 $6. 21 
e ANACO 5. 04 4.80 3. 56 8. 36 2. 85 3. 49 
ö 5. 27 5. 03 2. 97. 8. 00 3.14 4.31 
7§ö·Ü 8 7. 45 7. 57 3.07 10. 64 5. 48 7. 36 
j w 8. 17 8. 35 3. 20 11. 55 5. 63 8. 03 
ö ³⁰ AA 8 9. 60 10. 65 3. 71 14. 36 6. 94 9. 77 
J AA E 11. 58 12. 43 4. 42 16. 85 8. 02 12. 10 
77 K 12. 18 13. 26 4.45 17.71 8. 50 12. 87 
A A E 12. 30 13. 45 4. 51 17. 96 8. 88 13. 25 


1 Includes value of breeze produced. 
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The coke industry, probably more than any other, maintains ex- 
acting specifications and standards for the coal required in manu- 
facturing high-quality coke. The reason for this is obvious, as coke 
quality depends to a much greater degree upon the character and 
quality of coal carbonized than upon oven design or carbonizing 

ractice. The steady increase in the proportion of cleaned coal car- 

onized in recent years is due largely to diminishing reserves of the 
better-quality coking coals and also to rapid increase in coal-mine 
mechanization. Mechanical mining and loading of coal, although 
increasing productivity with a consequent reduction in mining costs, 
often result in more refuse in the run-of-mine coal, necessitating ex- 
tensive cleaning in some areas. All coal mined and used for the manu- 
facture of coke in Alabama and Colorado was washed, and most of 
Oklahoma's and about half of Pennsylvania's were also washed before 
being carbonized. The quantity of washed coal carbonized in slot- 
type ovens in 1950, according to reports submitted by coke-plant 
operators, was 40 percent of the total tonnage of bituminous coal car- 
bonized compared with 38 percent in 1949 and 28 percent in 1946. 
The proportion of washed coal charged into beehive ovens is less than 
in slot-type ovens and was 18 percent in 1950. Most of the cleaning 
or washing is done by the coal-mine operators at the mines. In 1950 
bituminous coal cleaned at the mines was used by 45 oven- and 9 
beehive-coke plants and comprised 79 percent of the washed coal 
carbonized. The remainder (8,336,228 tons) was washed at eight 
coke plants which have cleaning facilities. 


TABLE 28.—Washed and unwashed coal used in manufacturing coke in the 
United States in 1950, by States in which used, in net tons 


Slot-type ovens Beehive ovens 
State Bituminous Bituminous 
— n Ta lA AAA 
Washed | Unwashed Washed |Unwasbed| Total 
Alabama e RS 7, 943, 184 257,253 | 20,798 | 8, e D EE 
A MA ctm 760, 970 85, 277 A BAG, h E A 
Colorndo. o. ASA A 1; 181, 658 A A ͤ 
HHinoiss e sah ue 2, 420, 626 | 2, 682. 755 | 20, 459 | 5,123, 840 |.......... 22322 KC 
et In EE 3, 499, 638 | 7, 701, 679 |.......- 11:201; 317. AA A GE 
Ma.. SA 3, 300. 510 |........ .... nes stems sacs 
Massuchusetts .].....- EUM 1, 190, 873 4,095 | 1,193, A [scent ihre rmm mim m 
Michigan 250, 460 | 3,471, 640. 31221001 nl a ee Seu 
Minnesota 260, 463 873, 927 | 11,436 1, 145. 82 vq eu WE 
New ers ⁰⅛˙»õ»w ¶ 2, 061, 953 |........ r E 
New York.................... 870, 492 | 6, 982, 695 | 24,600 | 7,877, 787 |... .-.....|-------...]--.-...-.. 
Olleria iras 6, 475, 807 | 8, 213, 163 3, 443 114, 692, 413 |.......... BN, ERA 
Pennsylvania 10, 902, 989 12, 692, 689 | 46, 252 23, 641, 930 |1, 441, 535 6, 620, 009 | 8, 061, 544 
Tenge 8 „43922 A E, EE 
TEXAS A CREDEREM 807,002 | 154,310 |........ E ra BRING A CA 
F! 8 1, 779, 488 1, 779, 485 155, 301 |.......... 155, 301 
AL A SN PRA A MA PA ES 322, 849 322. 849 
West VIrg Ina 1, 626, 701 | 3,135,712 | 13,334 | 4, 775,747 482, 976 482, 976 
Connecticut, Kentucky, Mis- 
sourí, Rhode Island, and 
Wisconsin................... 792, 336 | 2, 048, 343 | 25,858 | 2, 860, 537 |.......... 65, 715 65, 715 
os! 8 37, 792, 320 56, 964, 709 |169, 275 | 94, 926, 310 |1, 596, 836 7. 491, 549 | 9, 088, 385 
At merchant plants 2, 657, 322 114, 483,794 | 81. 646 17, 232, 762 


--— ee e eo lees eege ees lee a o eege 


At furnace plants............. 35, 125, 004 142, 480, 915 | 87, 629 77. 693, 548 
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TABLE 29.—Yield of coke from coal in the United States, 1937 and 1948-50, by 
States, in percent 


1937 1948 1949 1950 


State 
Oven |Beehive| Oven | Beehive} Oven | Beehive] Oven | Beehive 
coke coke coke coke 
Alabama 72.372 70. 955... 
F ³ĩ˙1AAAͤ nue EE 60. 00 
Colorado 67. 30 55. 71 68. 12 
Hines E REI 70. 54 70.07 |......... 
j Cala Eat. EE 72.04 |......... 73.70 |........- 
Maryland... ................ 72. 62 |-.-...---- . 
Masschuse tts 69.99 |......... II 
Mentees 71.0555. 73.3 
Minnesota e . 
New Jersey 70. 788 711.83 |......... 
New rl 71.75 W EENG 68.70 |......... 
el rias 71.81 |......... 40:20 1. 352 s 
Pennsylvania. 68. 65. 50 69. 08 42 
Tennesse 69. 00 53. 89 73.38 |........- 
RR EE EE ert een GE dos 71.40 o 
¡RM A 56. 67 54. 25 64. 10 54. 61 
NIP A A AA 58. 33 58.30 l.........] 69.78 |......... 61. 29 
Washington IJ A ð”im.·˖· / ED 
West Virginia 70. 67 61. 74 70. 96 62. 50 
Connecticut, Kentucky, 
Missouri, Rhode Island, : 
and Wisconsin 73.575 73. 49 74. 92 


—  A— —ͥ—k—— —Uj—ä—bͤ 6 — 4 —ͥ . — . —2— OS 


United States average. 70. 73 64. 23 


Sources. — Because all coals will not fuse and form a coherent, strong, 
porous structure when heated to high temperatures (above 1,000? C.) 
in the absence of air, sources of coking coals are of extreme importance. 
Deposits of high-grade coals of established coking quality in the United 
States are being depleted because of unusually heavy war and civilian 
industrial demands. Coking-coal deposits are distributed irregularly 
and limited to relatively few geographic areas. "The largest concen- 
tration of coking coal is in the Appalachian region, extending from 
Alabama to Pennsylvania. It is significant that normally about 95 
percent of the coal used in coke manufacture is mined in the States 
comprising this region, whereas the estimated total recoverable re- 
serves of coal in this region on January 1, 1950 (assuming 50 percent 
recovery), was under 29 percent of the United States total. The 
balance (about 5 percent) of the coal used in coke ovens comes from 
relatively small deposits in southern Colorado, northern New Mexico, 
certain counties in Utah, eastern Oklahoma, western Arkansas, and 
Illinois. "The better-quality high-volatile and medium-volatile coking 
coals are found in West Virginia, Pennsylvania, eastern Kentucky, 
and Alabama. Low-volatile coking coals, which are important for 
Improving the physical properties of metallurigical coke, especially 
Its strength, come largely from West Virginia and to a lesser extent 
from central Pennsylvania, eastern Oklahoma, and western Arkansas. 

To maintain & more uniform quality of coal and also to be assured 
of supplies in periods of extremely heavy demand, many larger coke- 
producing companies, especially those connected with the iron and 
steel industries, own or control coal mines. The quantity of coal shipped 
from such mines, known as “captive” mines, to oven-coke plants in 
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1950 was 56 percent of the total receipts of all coal for coking at slot- 
type ovens. Oven-coke plants associated with iron and steel works 
(classified as furnace plants) received 62 percent of their total receipts 
from captive mines. The merchant, or nonfurnace, plants, however, 
obtained only 29 percent of their total shipments from captive mines. 

Blending.— Blending or mixing various types of coal before charging 
into ovens is an integral part of coal preparation at virtually all oven- 
coke plants. Many coke plants received coal from a number of mines 
and from different coal-producing fields. The quality of coal varies 
widely from field to field and even within the same field, and ample 
mixing facilities are necessary to obtain a uniform quality. A better 
coke can be obtained by a proper blend of two, three, or more different 
coals than from any one alone. Blending has several objectives and 
considers many factors important to the oven-coke plant operators; 
the primary objective is to produce economically a quality of coke 
satisfactory for the use intended. It also permits use of coals that 
have good coking properties but may be otherwise objectionable from 
the standpoint of excessive ash, sulfur, or phosphorus content and 
cannot be used alone as a 100-percent charge. Thus, in addition to 
providing a means of controlling the quality and strength of the coke 
and the yield of coproducts, blending permits flexible operation at 
oven-coke plants and use of a wider variety of coking coals. 
All oven-coke plants mix, or blend, coals before charging them into 
ovens. However, the mixing of coal of different volatile content was 
practiced at only 79 oven-coke plants in 1950. Of these plants, 56 
used high- and low-volatile coal; 18, high-, medium-, and low-; 3, 
high- and medium-; and 2, low- and medium-volatile. Of the plants 
that did not blend coals of different volatile contents, three plants used 
straight high-volatile and three medium-volatile. The proportion of 
the different volatile contents of coals mixed before charging into ovens 
where practiced, varies widely from plant to plant, according to local 
conditions. Generally, about 20 percent low-volatile coal is used, 
ER some plants reported using as much as 50 percent low- 
volatue. 


TABLE 30.—Coal received for manufacturing oven coke in the United States in 
1950, by fields of origin 


State and district where coal | Quantity 


was produced e t States where coal was consumed, in order of importance 
Alabama 8, 873,356 | Alabuma and Texas. 
Arkansas. Colorado, California, and Minois. 
e adds Colorado. 
Georyià. 2.2.22. 32.1 eee. Tennessee. 
TINO. cis 86 Illinois, Indiana, Missouri, and Minnesota. 
RT EE Indiana and Wisconsin. 
Kentucky: 
AAA Indiana, Michigan, Ohio, Illinois, New York, Pennsyl- 
vania, Wisconsin, West Virginia, Massachusetts, New 
Jersey, and Maryland. 
Hen cus a Tilinois, Ohio, Minnesota, Pennsylvania, and 
ew York. 
HF! Illinois, Ohio, and Pennsylvania. 


Kenova-Thacker. . ........ 
Southern Appulachlan 
New Mexico 


Ohio, Wisconsin, New York, and Pennsylvania. 
Tennessee and Ohio. 

Colorado and California. 

Texas, Utah, and Missouri. 
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TABLE 30.— Coal received for manufacturing oven coke in the United States in 
1950, by fields of origin—Continued 


Btate and district where coal 
was produced 


Bituminous: 

Central Pennsylvania: 
High-volatile...... 
Medium-volatile... 
Low-volatile....... 


New River: 
High-volatile........... 


Medium-volat ile 
Low- volatile 


Preston- Taylor. ........... 
Randolph-Barbour........ 
Tug River 
We 


Quantity 
received 
(net tons) 


166, 739 


379, 633 
581, 6S1 

4, 741, 289 
12, 162, 321 
2, 821, 453 
10, 164, 733 
651, 643 
462, 727 
266, 701 

2, 325, 891 
1, 746, 932 


999, 410 
1, 018, 515 


207, 038 
4, 985, 357 
7, 029, 531 


111, 697 
4, 002, 225 


718, 430 


207, 671 
561, 024 


221, 890 
14, 279, 648 


Btates where coal was consumed, in order of importance 


Pennsylvania, Alabama, New York, Missouri, Minnesota, 
West Virginia, Illinois, Wisconsin, and Ohio. 


New York and West Virginia. 

New York and Pennsylvania. 

Pennsylvania, New York, Maryland, West Virginia, and 
iio. 

Fennsylvanja, Ohio, West Virginia, New York, and Mary- 


and. 

West Virginia, Ohio, Michigan, New York, and Pennsyl- 
vania. 

Pennsylvania, Ohio, New York, Illinois, West Virginia, 
Wisconsin, and Indiana. 

Fenn yivania, New York, Maryland, West Virginia, and 

io. 

Pennsylvania, Ohio, New York, and Maryland, 

Tennessee, Illinvis, Alabama, and New York. 

Utah and California. 


Ohio, Michigan, New York, Illinois, Indiana, Wisconsin, 
Maryland, Pennsylvania, West Virginia, and Massa- 
chusetts. 

Indiana, Rhode Island, and New York. 

New York, New Jersey, Pennsylvania, Missouri, Connecti- 
cut, Alabama, and Illinois. 


Connecticut, West Virginia, Illinois, and Ohio. 

Maryland, West Virginia, Pennsylvania, New York, Michi- 
gan, and Massachusetts. 

Pennsylvania, Ohio, New Jersey, West Virginia Kentucky, 
Illinois, Massachusetts, New York, Rhode [sland, Michi- 
gan, Minnesota, Missouri, Connecticut, Wisconsin, Indi- 
ana, and Maryland. 

Nen SE Connecticut. Indiana, Ohio, Maryland, and 

ichigan. 

Indiana, Ohio, Pennsylvania, New York. New Jersey, 
Massachusetts, Illinois, Wisconsin. Connecticut, Michi- 
gan, Minnesota, Missouri, Kentucky, and West Virginia, 


New York, New Jersey, Rhode Island, Massachusetts, and 
Indiana. 

Ohio. 

Ma risa, Pennsylvania, Michigan, Ohio, and Rhode 

sland. 

Pennsylvania and New York. 

Indiana, Ohio, Illinois, Michigan, Pennsylvania, Minne- 
sota, West Virginia, Wisconsin, New York, Alabama, 
Maryland, Kentucky, Connecticut, Missouri, Tennessee, 
Rhode Island, and Massachusetts. 

West Virginia, New York, and Pennsylvania. 

Pennsylvania, Ohlo, Minnesota, and New York. 

Maryland, West Virginia, Kentucky, and New York. 

Pennsylvania, New York, New Jersey, Illinois, Ohio, 
Maryland, Indiana, and Missouri. 

Ohio, New Jersey, New York, Massachusetts, Michigan, 
Rhode Island, West Virginia, Kentucky, Illinois, Indi- 
ana, and Missouri. 
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TABLE 32.—Coal received for manufacturing oven coke in the United States in 
1950, by States where consumed and by volatile content 


—— > bkn | eee | — 


926, 981 
7,337, 174 


Medium-volatile 


—ͤ—ñ—ä— zem mm mm AA 


Low-volatile 


| — — AE | rr rs. | rr. 
EH 


ee ee em sem e ele 9 2 mg e 


75.1 | 220, 511 
95.3 18, 268 
92.5 | 238,779 
81, 557 

173, 370 

37.2 | 336,376 
15.5 | 1,261, 512 
18.8 | 1,597, 888 
12.4 | 467,014 
5, 380, 082 

1.2 | 5, 847, 096 
1, 200, 977 

23.3 | "265, 506 
17.5 | 369, 502 
. 4 | 1,060, 328 
3.9 | 1,429, 830 
4.8 91, 960 
.6 | 401,988 
1.4 | 493,916 
20.5 | 398,224 
23.3 | 595,259 


2.4 | 2,150, 832 


— 
A — ——— — 1 — — — — ) 


— — —— sn —ñ—ñ—bĩ—— || o 


— — | — — . — — 


40.6 | 1,149,189 
49.9 |10, 777, 981 


—Ó— i, ño | —Má— 2—— — — 


33.1 | 3, 631, 784 
1 


— — - IE — — — 


a —ü—ä—ͤẽ — 1 — —Q—ä—ä Nr 


a RM] Le a 


—— | o —ñ—— . • ëäüwüU—U—ñů——ñ— rs 


1, 338, 420 
2, 182, 036 


4, 149, 141 
4, 512, 548 


31.8 | 8, 661, 689 


ed | rr — — 
—S oO a Fe Kar | A 


26.0 | 1.659, 277 
30.7 |13, 514, 899 


eee Eed eegenen cee ES 


25, 144, 431 
394, 214 

1, 007, 195 
]. 779, 455 


— Á— d ———— | ————— | —— | —— | cc 
———— 


High-volatile 
State where coal was consumed 
bama: 
Merchant plants.................. 
Furnace plants................... 
Total Alabama................. 
California: Furnace plant............ 
Colorado: Furnace plant 
Illinois: 
Merchant plants 
Furnace plants 
Total Illinois................... 
Indiana: 
Merchant plants 
Furnace plants. 5, 397, 899 
Total Indiana.................. 5, 938, 211 
Maryland: Furnace plant............ 2, 430, 807 
Massachusetts: Merchant plant.......| 647,829 
Michigan: A 
Merchant plants 321, 685 
Furnace plants.. 2,153, 313 
Total Michigan................. 2, 474, 908 
Minnesota: 
Merchant plant 126, 565 
Furnace plants..................- 699, 681 
Total Minnesota..............- 826, 246 
Now Jersey: Merchant plants -..| 1, 337, 040 
New York: 
Merchant plants 2, 588, 127 
Furnace plants................... 2, 244, 393 
Total New York............... 4, 832, 520 
Ohío: 
Merchant plants 1, 113, 810 
Furnace plants................... 8, 927, 101 
Total Ohio....................- 10, 040, 911 
Pennsylvania: 
Merchant plants 585, 644 
Furnace plants................... 19, 301, 643 
Total Pennsylvania 19, 867, 287 
Tennessee: Furnace plant 100, 280 
Texas: Furnace plants 605, 978 
Utah: Furnace plants 1, 571, 690 
West Virginia: 
Merchant plants 995, 574 
Furnace plants................... 3, 151, 940 
Total West Virginia 4, 147, 514 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin: 
Merchant plantg 1, 992, 386 
Grand total.................... 61, 941, 533 
At merchant plants 10, 494, 830 
At furnace plants.................... 61, 446, 703 


12, 751 
60. 9 159, 567 
55.1 11,135 
63.1 7, 09 
61.7 18, 228 
61.3 446, 832 
62. 4 965, 755 
49.7 108, 323 
55.8 | 1,074, 078 
67.1 114, 319 
66.0 441, 930 
66. 2 556, 249 
62.5 179, 537 
79.6 784, 913 
70.0 964, 450 
30.0 207, 055 
60. 2 264, 431 
88.39 E A A 
95. 6 
82.0 
84.9 
64.8 154, 677 


56.8 | 3, 670, 374 
62, 4 | 9, 861, 054 


——u— — 2 4 22 eo ee 


12.4 | 2,755, 091 
6.9 431, 148 
3.3 | 4, 145, 868 
3.7 | 4,577, 016 

19.9 159, 163 
3.2 | 4, 153, 531 
3.8 | 4, 312, 691 

62.0 26, 87 

26. 2 136, 786 

207, 795 

45, 411 

690, 455 

735, 866 

5.0 928, 050 


10.9 | 4, 308, 124 
12.0 |21, 099, 226 


— ÁÀ—MÓM ÀJ 
— — —— — . —— |-—— — 


—— | — —Ug. . — •—ñ—kß—]— .— — 


—— |] ͤ —ÜÜmĩ᷑ —À—— | | —œ⸗Jͥ m4 
—— - F Is. — . ñ — | — —-— 4 


—— — — —— | —M—— 2 ũẽ . ͤ46—— ác — 


23. 3 |18, 473. 328 
. 25. 6 |S2, 406, 983 


1 High- volatile ry volatile matter more than 31 percent; medium- volatile dry volatile matter 31 
cent or less and more than 22 percent; low- volatile dry volatile matter 22 percent or loss and more than 


14 percent. 
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SHIPMENTS BY RAIL, WATER, AND TRUCK 


Normally, only about 36 percent of the oven coke produced is 
shipped outside the producing plants because many of the larger 
oven-coke plants are integrated with iron blast furnaces and all of 
the large coke suitable for metallurgical use is transferred to the blast 
furnaces without leaving the SC FE? Only 25 percent of all 
coke produced at furnace plants moved outside the plants in 1950. 
Of the coke produced by merchant plants, 84 percent was shipped. 
The principal method of moving oven coke is by rail, which accounted 
for 90 percent of total shipments in 1950. ovements by water and 
truck have not varied much in recent years and accounted for 3 and 
7 percent, respectively, in 1950. 

eehive coke, unlike oven coke, is produced in plants at or near 
coal mines, and virtually all of the coke is shipped to centers of con- 
sumption. The percentage of beehive coke shipped by rail exceeds 
that for oven cole because it is used mainly for industrial purposes 
outside the producing areas. Movement of beehive coke by water 
and truck is small. Only a few plants are on waterways, and trucking 
coke long distances is not economically feasible. 


TABLE 33.— Coke and breeze sold and loaded at plants in the United States for 
shipment in 1950, in net tons 


Coke Breeze 


State 
In rail- In In In rail- 


EEN 


Oven coke 
( 1, 011, 6177 11, 516 1,023, 133| 204, 2677 
California 3622 39 19, SO... 292 20, 191 
Colorado 63, 244 638 63, 882 24, 05909 -- 24, 139 
Dftpnedbe eseu 2 1, 660, 95 15, 128| 1, 676, 083 ,665| 0,277| 9,527| 150, 469 
tte, Gelee 1, 800, 805 47, 301] 1, 848, 166| 120,176 121, 016 
Il A 49, 056| 10, 6214 ; 
Massachusetts 359, 211| 19, 472 444, 750 823,433 5, 860 6, 083 11, 947 
Michigan 656, 292 30, 576 236 750, 104 30, 2192 34, 019 
Minnesot aaa 244, 1399 11, 1214 255, 263 „„ 
New Jersey.........-.--.---- 778, 228 248, 6534 227, 3160 1, 254, 19777. 6 
New Tork 2, 158, 745] 61, 771] 349, 967| 2, 570, 483 32, 838 4, 695 485 38, 018 
ING EE 364,120! 70,752] 155, 853} 2, 500, 725) 224,061] 17, 885 721| 242, 667 
Pennsylvania 7, 147, 496/166, 645} 162, 001| 7, 476, 142 217, 9760 71, 720 715| 290, 411 
CTA ee cll. dol A EE 111,751 re sil AAA HEH 7, 726 
TONGS cS ² eee 125 G38) AAA EE 125, 638 38, 870 38, 870 
FCC 107, 488 6, 718 114. 206  84,613|....... 227 84, 840 
West Virginia__.........---.- 1, 362, 41777 1, 362, 417 25, 133|....... 82 25, 216 


Missouri, hode Island, 


and Wisconsin 1, 728, 043] 66, 983| 259, 469| 2,054, 495  11,523|....... 7,789| 19,312 
. 21, 680, 551664, 8521, 755, 116 24, 100, 51901, 265, 193,111, 986| 29, 862 1, 407, 041 
At merchant plants 8, 390, 379 442, 977¡1, 586, 878 10, 420, 234| 113, 134| 29, 370, 15,824! 158, 328 
At furnace plants 13, 290, 172,221, 875| 168, 238.13, 680, 285 1, 152, 059| 82, 616! 14, 038 1, 248, 713 
p—áA— M ——À1 Ee OSS ee SSS OSS SSS eS —T— À 

Beehlve coke: 
Kentocky............---..-- „„ a AN EE, E, é 
Pennsylvania 5, 108. 2110 60, 401 1,319) 5, 169, 931 32,736, 7, 627 40, 363 
e A E ETA 7 23 ?!! AS Y 1, 208 
Kate air KEE 197, 39 201 197, 680 1, 946 PONE. VEER 1, 046 
West Virginia...............- 299, 87 14 299, 821 996 5. 607 6, 603 


— ——— PPP —ä1ÜͤU — ño — | AA 


„ 5, 720, 899 60, SH 1, 647, 5,791, SA 35, 678| 7, 627 6,815 50,120 
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TABLE 34.—Beehive coke loaded for shipment on originating railroads, water- 
ways, and trucks in the United States in 1950, by routes, as renorted by pro- 
ducers 


Route Producing State 
By States Total 
Ha P Ivani 1, 004, 828 
: ennsylvania....... ,004, 
Baltimore & Ohlo............................ (est Virginia 5 2n 361 1, 223, 189 
Kentucky........... : 
Chesapeake & Ohio (West Vila 77 1.04 Wal 1.2 
Denver & Rio Grande Western i AA 75, 259 75, 259 š 
Huntingdon & Broadtop Mountain........... Pennsylvania 9, 458 9, 458 .2 
Meere. Virginia 165, 983 165, 983 9 
Ligonier Valea NR rd. Pennsylvania 20, 091 20, 091 3 
Monen gane... E 9 aaa 1. 332, 672 | 1,332, 672 .0 
New York Centrallll]]]l]l]ll ll West Virginia....... 45, 229 45, 229 .8 
Norfolk & Westerr nnn Virginia... 31, 406 31, 406 .5 
F; ð Pennsylvan la 2, 463, 774 | 2, 463, 774 5 
Pittsburgh € Lake Erie «„ e Le A 8 277, 388 277, 388 8 
Western Maryland............................ West Virginia....... 15, 208 15, 203 .3 
Total railroad shipment Hh f f 5,729,899 | 5,729, 899 9 
Waterways: Monongahela and Obio Rivers Pennsylvania 60, 401 60, 401 25 | 
kO E oi 1, 647 1, 647 
in A i ssec ei ace sd deere ws 5, 791,947 | 5,791,947 100. 0 


1 Pennsylvania, Utah, Virginia, and West Virginia. 
2 Less than 0.05 percent. 


DISTRIBUTION OF OVEN AND BEEHIVE COKE 


The accompanying table shows the quantity of coke and coke 
breeze distributed to each State in 1950, according to principal end 
uses. A relatively few States, which have a large concentration of 
heavy industries, consume the bulk of the national total, although 
every State, as well as the District of Columbia, used some coke. 
Pennsylvania and Ohio are the main consuming States and together 
used 43 percent of the total coke distributed in 1950. Following these 
States were Indiana, New York, Illinois, and Alabama, in the order 
named, which, combined, accounted for 33 percent. Thus, these six 
States consumed over three-fourths of all the coke used in the United 
States. This is due to the large number of iron blast furnaces in these 
States and the fact that blast furnaces in the United States as a whole 
consumed 83 percent of all coke. The movement of the balance of the 
coke consumed was far more widespread, particularly that used in 
iron foundries and for miscellaneous industries. As in the past, 
Michigan was the leading State in foundry-coke consumption, with 
19 per cent of the total, due to the large quantities of castings made in 
the automotive industry in the Detroit area. The quantity of coke 
used in foundries in 1950 exceeded the tonnage used for manufacturing 
water gas for the first time since 1941. The use of coke for the manu- 
facture of water gas has declined nearly 800,000 tons since 1948. 

It is expected that this trend will continue, as coke is being replaced 
by natural gas in both the fuel and chemical fields. Gas utilities in 
New York, however, still use large quantities of water-gas coke, and 
in 1950 this State consumed about one-third of the total. Consump- 
tion of water-gas coke in West Virginia dropped 48 percent because 
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one of the large chemical plants that used coke in manufacturing 
synthetic ammonia did not operate part of the year. The downward 
trend in the use of coke for household heating continued, and only 
3 percent of the total distributed was destined for the domestic-coke 
trade. Most of the coke used for household heating was consumed in 
States along the Atlantic seaboard, particularly New York, Massa- 
chusetts, and New Jersey. 


TABLE 35.—Oven and beehive coke and breeze distributed to each State in 1950, 
in net tons 


[Based upon reports from all United States producers showing destination of coke used by producer or 
sold in 1950. Does not includa imported coke, which totaled 437, 585 tons in 1950] 


Coke 
Consuming State Making| making | Other | po ee 
Furnace | Foundry ule £ | indus- mestic Total 
use use ducer d trial ise 
gas use 

Alabama 4,856,841} 208. 13333 175, 450 32,708 | 5, 273, 132] 203, 551 
Ar — & 718. A cc 6 5. 301 A 
H AA A APA A AAN 1,015 4.315 
California 495, 5931 65. O70 0 L......... 25 014 oo 635. 877 | 44.508 
Colorado 738, 008 10, 68 LL 44, 121 604| 793. 391] 66,510 
Connecticut 55, 800 90, 620] 131,537 4,246] 111, 234] 393. 497 47.026 
E, EEN LEE 2. 922 177 798 660 4, 557 8, 533 
District of Columbia 481......-.- Ct) .....- 
aa oT: RA 8 1, 893|........ 34, 338 843 1, 338 38,412} 21,339 
E CEA EE 14, 8222 3,791 3,893| 14,001 36, 507 Sy 
I! AA AN — 1,319 114 33 
Illinois. 1.52 sosesceci 5,006,095| 303,583 ........ 19,723| 117.237| 118,252| 5,564. 890 409, 770 
Indiana 6,529,271} 190,481] 11. 989 49, 9090 145,975] 126,571] 7, 054. 1060 606. 093 
inr BR MAURO 8 68. 577. 177 23,601 3, 603 95, 958] 36, 149 
„ A EE 12-061. s Ess 1. 158]......... 14, 101 347 
Kentucky 648, 775 41.783 36, 942] 49,124] 31. 1444 807. 768 61, 202 
Louisiana. loccooooooo 3.68 Ee — 411.981 776 46, 445 80 
Mie IO 7, 663 12. 633 1380 18, 553 38, 95777 
Maryland 2, 795, 225 34. 570 10. 7144 45. 193 851] 2,886, 553| 236, 901 
Massachusetts 96. 023 65. 037 116,759] 238, 677 9.901] 395,278! 921,675} 113,971 
EEN eeneg 1, 853. 327 652, 288 234. 265 201,359) 2,941,189] 228. 384 
Minnesota 642, 807| 33, 410 6,439 9, 6060 31, 4388 48, 327 772,117) 65,123 
EPC ² AAA S8 DEE 70 126 1,054 160 
Missouri A / MEA 26. 820 4,175] 107.007 3. 978 
e A A EE FFV 16, 845 17. 980 29. 688 
Nn - ¾é 3, 6822 383 38 4,103 2, 576 
dz k A GE 8, 321|-.------- S. ete IN 
New Hampshire 3. 452. 7, 935 245 21.070 22. 702 
New Jersey s. |. LL... 111,905| 111,359| 336,428|  77.247| 347,933) 984. 872 172,257 
New Mexico..._......------|---------- FFF 2 2. 508 
New Vork. 3, 794, 288 163, 301| 280, 6831. 098, 758 267, 1980 545. 081 6, 149. 309 535, 970 
North Carolina 16, 762 1. 647 7, 475 3. 605 29, 459 40 
North Dakota 2199 enn 183 260 692|......... 
AA 11, 110, 332| 387. 1611. 294, 508 193,324) 88. 420 12, 073. 745 769, 404 
„ IN ou Bold e c Ge EN yo RN 5, 110 13,753 
PPP ⁰ ⁵⁰³ ] ⅛²ůàmꝛ v Chee. 5. 559|........|.---.---- 28. 661 57 34. 277 3. 630 
Pennsylvania 18, 411, 856| 377. 726 855. 781] 84.329 330, 838| 185, 720/19. 476, 2501. 363. 191 
Rhode Island 10, 420 38, 002] 39. 130 1. 180 61,654] 150. 476 24. 074 
South Carolina 5, 034 1, 485 20,724 2. 137 29. 380 3, 519 
South Dakota Ee, 8 241 316 990 
¡GT ..........-..---- 115, 528 101,533|........ 27,174| 36,417 4. 921 285,573} 229,480 
dE EEN 563.951| BOL, . 658.022 41. 121 
) eeng 1. 051, 617  15,371]........]......... 46. 780 3. 211 1. 116.979 — 98, 669 
Jö§Üê1ew 7 ' eet, ees ae 5, 530 2. 134 1, 026 8, 753 17. 44992 
UE. S cee eee coe 82,631} 46, 306 343. 901 74. 339 530 547. 710 2, 235 
Washington nn c LLL.ss.- 9.910... 6. 821 16.731 7. 688 
West Virginia...........-..- 2,092, 728 28. 717 381.745 131.506 4951 2,633, 251] 193. 0 
e VE 183, 887 14,127 317| 12.796) 124. 145 335. 272 50. 783 
7777777%õö˙ö5Ü(10́00O1G7ʒr (kd y A GEES PAM red APN 2,077|-..------ 
ell 60, 884. 806 3, 390, 453 755. 84903. 167, 808 2. 342. 327,2, 508, 020.73, 049. 353 5, 699. 191 

Exported .............----- 33. 653| 132. 9433... | 100,513, 57. 1560 324. 265 27.339 
Grand total. 60, 918, 549 3, 523, 396 755, 849 3, 167, 808 2, 442, 840 2, 565, 176,73, 373, 618 5, 726. 530 


AA AA —.ñLJͥ n“ũ EP ES 
e 


438 MINERALS YEARBOOK, 1950 


CONSUMPTION OF COKE 


The indicated (apparent) consumption of coke, allowing for im- 
ports, exports, and changes in producers' stocks, increased 16 percent 
over 1949 but was over 250,000 tons below the previous maximum in 
1948. The tightness in coke supply in 1950 is clearly indicated (table 
36) by the excess of imports over exports and the decline in producers’ 
stocks of coke by over 650,000 tons. 

The principal reason for the tightness in supply was the unusual 
nd: for blast-furnace coke following the outbreak of hostilities in 
Korea. Consumption of coke in iron blast furnaces was the highest 
on record, and the proportion of the total consumption so used was 
the highest since 1918. For the second consecutive year the fuel 
efficiency of blast furnaces improved. According to data compiled by 
the American Iron and Steel Institute, the quantity of coke required to 
produce 1 ton of pig iron dropped 27.3 pounds (2 percent) and for pig 
iron and ferro-alloys combined the decline was 30.3 pounds. This 
improvement could be attributed to a number of factors, such as 
increased proportion of pig iron being made in furnaces with a low 
coke-pig ratio, the increased tonnages of imported high-grade ore 
being charged, increased proportion of scra charged into blast 
furnaces, and also to improvement in coal and coke quality because 
of recent expansion of coal-cleaning facilities. 

The quantity of coke consumed for other than blast furnaces in- 
creased slightly over 1949, but the percentage so used declined from 19 
percent to 17 percent. This decline was due largely to a sharp reduc- 
tion in coke requirements for water-gas manufacture and to a further 
drop in sales of coke for residential heating. 


TABLE 36.—Coke consumed in manufacture of pig iron and for other purposes 
in the United States, 1913, 1918, 1937, and 1948-50, in net tons 


Remainder con- 


Apparent 1 sumed in other 
Net nited ways 
Total pro- Im- Er- 
Year duction rts ris change States 
po po in stocks oa D 
on er- 
Quantity cent 

ETS AAA 46, 299, 530| 101, 212! 987, 395 (q) 45, 413, 347| 37,192,287| 81.9 
19018 A 56. 478, 372] 30, 168 1,687,824 (3) 54, 820, 7166 45, 703, 594] 83.4 
19377 52. 375, 469 286, 364, 526, 83] ＋ 863, 221 51,271,920! 37,599,911] 73. 3 
188. ck 74,861,923; 161, 400 706,782| +561, 204) 73,755,342  59,123,129| 80.2 
1049........... 63, 637, 429; 277, 507 548. 256 +176, 015 63,190, 665! 51,356, 617 81.3 


1950 72, 718, 038 437, es 397, 515 —658, 742, 73,416, 519| 61,039,227| 83.1 


1 Production plus imports minus exports, plus or minus net changes in stocks. 
3 American Iron and Steel Institute; figures include coke consumed in manufacture of ferro-alloys. 
3 Data not available, 


COKE AND COAL CHEMICALS ` 439 


TABLE 37.—Coke and coking coal consumed per net ton of pig iron made in the 
United States, 1913, 1918, 1937, and 1948-50 


E Coking coal Coking coal 

e net ton ne 

net ton of Bä or of pig iron nie Wee of p iron 

Year pis tron and coal (per snd, vd Year ig iron and (por. and Se 

(pounds) porras j (pounds) (pounds ) 

1913. 2. 172. 6 66. 9 3, 247 1948...... 1, 937.2 69. 6 2, 783. 3 

1918...... 2, 120. 7 66. 4 3,193. 8 || 1949...... 1, 895. 8 * 69.6 3 2, 723. 9 

g7...... 1, 830. 6 70. 3 2, 0 1050. 1,865. 5 09. 9 2, 668. 8 


! American Iron and Steel Institute; consumption per ton of pig iron only, excluding furnaces making 
ferro-alloys, Was 1 pounds in 1913, 2,120.7 in 1918, 1,806.7 in 1937, 1,900.0 in 1947, 1. 908.0 in 1948, 1,870.4 in 


Tables 38 and 39 show the disposal of coke by producers according 
to principal end uses. In the oven-coke industry many of the larger 
coke plants are integrated with iron blast furnaces, and virtually all 
of the coke output at these plants that is suitable for metallurgical fuel 
isused on the premises. Some of these plants, in addition to providing 
the coke required by integrated furnaces, also ship coke to other fur- 
naces of the same company or to affiliated companies in other locations, 
These shipments, although shown as sales in the accompanying table, 
are really intracompany transfers and are not to be considered mer- 
chant sales. The only coke from the furnace-coke plants that is sold 
on the open market is generally small-size, which is unsuitable for 
metallurgical purposes. In 1950 furnace oven-coke plants only sold 
499,007 tons of foundry coke and 696,847 tons classified as “other 
industrial’’—or 2 percent of their total production. The merchant, or 
nonfurnace, plants, on the other hand, furnish the bulk of foundry and 
other industrial coke. Plants in this category, in addition to shipping 
2,935,278 tons—or 24 percent of their production—to iron blast 
furnaces, supplied 85 percent of all oven coke used in foundry cupolas 
and 79 percent of the coke classified as “other industrial.” The 
domestic (household and commercial) coke trade, which has been 

lining rapidly since the beginning of World War II, is supplied 
mainly by the merchant plants. 

ing the past 2 decades, beehive coke has been an important 
factor in meeting peak metallurgical-coke requirements. though 
some of the large steel producers own or have a financial interest in 
hive operations, about 66 percent of the operable d pe is owned 
yy indivi uals or concerns independent of the iron and steel industry. 
owever, the bulk of all beehive coke is used for metallurgical pur- 
poses. In 1950 iron blast furnaces and foundry cupolas received 93 
percent, while all other industrial uses, 5 manufac- 
ture, accounted for 7 percent. Shipments of beehive coke to the 
domestic-coke trade for residential heating are insignificant. 
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TABLE 39.—Beehive coke produced and sold or used by producers in the United 
States in 1950, by States 


Used by producer ! Sold ? 
Produced É n 
or other pur- 
State In blast furnaces poses Furnace 3 
Net Net 
Net tons Value tois Value tons Value | Net tons Value 
Kentuücky.............. 49, 233 O A E E emn 48, 627 (9) 
Pennsylvania 5, 193, 191868, 086, 247 | 58, 447 (4) 2, 631 (4) 44, 822, 383 |$63, 323, 025 
LB EE 84, 808 ($) 8, 987 JJ; A K 
Virgin 197, 879 „„ EE, ! — 85, 824 (1) 
West Virginia 302, 309 | 4,307,719 |........|.........- 101 (4) 232, 983 | 3,206, 124 
Undistributed..........|.......... 4, 841, 909 |........ $795, 163 |........ $38, 011 |.......... 1, 919, 900 
Total: 
1950 5, 827, 420 | 77, 235, 875 | 67,434 | 795,163 | 2,732 | 38,011 5, 189, 817 | 68, 449, 049 
1919. 3, 414, 948 43, 945, 627 | 67, 518 1. 137, 134 | 1,779 | 25, 102 2 793, 514 | 34, 904, 920 
Sold *—Continued 


Other industrial 5 


State Foundry M water Domestic * 'Total 


z Net Net 
Net tons Value tons Value tons Value | Net tons Value 
e,, ß HE 415 (4) 191 (0 9, 233 | (4) 
EE e 135, 675 | $1, 929, 260 1995 5 $2, GE 17, 410 |$201,693| 5, Ee 931 :$67, i 571 
BBl!!! e, „ ̃ ]ð]ò V 
Virginia. 18. 775 292, 150 | 91, 670 (4) 1, 411 (4) 197 680 (9 
West Virginia 29, 728 543, 346 37, 110 | 522.703 |... e| es eeu re 299, 821 | 4,272,263 
Undistribüled.: 222a E mese Rex sweet 2, 479. 0999 23, 361 4, 714, 490 
Total | 
1950 4 184, 178 2, 764, 756 398. 940 5. 445, 471 | 19,012 225, 054 |5, 791, 947 | 76, 884, 330 
1949. 199,880 | 3, 050, 392 GE: 435 4 324, 419 | 14, 853 175 269 3, 323, 682 | 42, 455, 000 


1 Comprises only coke used at site. 

2 Includes intracompany transfers. 

3 Includes 1,838,547 tons valued at $23,017,375 sold to financially affiliated companies for blast furnace use. 

“Included with '*Undistributed" to avoid disclosure of individual company operations, 

3 Includes 1,871 tons valued at $26,654 sold to financially afliliated companies for other industrial use; and 
40,514 tons v alued at $566,175 sold to other producers for the manufacture of water gas. 

$ Household and commercial. 


STOCKS OF COKE AND COKING COAL 


Coke.—Producers’ stocks of coke usually decrease when steel pro- 
duction and industrial activity are increasing. The output of coke 
did not keep pace with the rising demand in 1950, and stocks of oven 
coke dropped 36 percent while beehive coke stocks decreased 66 percent. 
The largest decrease in stocks was registered by domestic and other 
grades at oven-coke plants, which fell 62 percent, although the quan- 
tity of furnace and foundry grades dropped 10 and 36 percent, re- 
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spectively. The large decrease in stocks of domestic and other coke - 
was due principally to the fact that a number of “merchant” oven-coke 
plants curtailed production of domestic sizes to meet the increased 
requirement of metallurgical and other industrial grades. Normally, 
furnace plants carry only a few days’ supply because of the vertical 
integration of their operations. Merchant plants, however, often 
find it necessary to stock coke, especially the domestic sizes. The 
total quantity of oven coke stocked at producers’ plants on December 
31, 1950, was equivalent only to 6 days’ production at the prevailing 
rate. Producers’ stocks of beehive coke, which usually are even 
smaller than stocks carried by oven-coke plants, amounted only to 
1 day's production at the December rate. 

Coal.—Adequate stocks of bituminous coal at oven-coke plants are 
necessary because of the continuous nature of the carbonizing process. 
A 30 days’ supply of coal is usually the minimum desired by most 
oven-coke plant operators to safeguard against disruption in the flow 
of coal to the plants. Coke plants, however, which are located on the 
upper Lakes and are supplied mostly by Lake carriers, build up their 
inventories during the shipping season in order to have enough coal to 
carry them through the winter. These plants usually have 90 to 120 
or more days’ supply when the shipping season closes. Stocks of 
bituminous coal fluctuated widely during 1950 and ranged from a 17 
days’ supply in February to 61 days’ in December, based on normal 
operating rates of coal consumption. The quantity on hand at 
producers’ plants at the end of the year was the highest on record. 


TABLE 40.—Summary of total stocks of coke on hand at all coke plants in the 
United States on Jan. 1, 1937, and 1947-51, in net tons 


| 1937 | 1947 | 1948 | 1949 1950 | 1951 
Oven-coke plants: 
tan A B 282, 144 445, 763 376, 097 940, 727 838, 718 756, 199 
Foundry 8. 981 12. 565 12. 362 7, 003 13, 120 8. 466 
Domestic and other 1. 408, 350 434. 585 631. 397 612. 851 864. 720 327. 997 
TOtl ²˙ A 1. 699. 475 | 892, 913 1, 019, 856 1, 560, 581 1, 716, 558 1, 092, 662 
Beehive-coke plants: 
as A A 5, 622 30, 750 10, 181 30, 629 51, 580 17, 068 
;, 8. 508 1. 50 964 1, 118 
Domestic and other 18, 461 3, 595 2, 150 1, 267 200 100 
TC | 32, 591 35, 853 12, 381 32, 860 2, 898 18, 052 
eS .. eee Lee 
Total: 
Furna c 287, 766 476. 513 386. 278 971. 356 890, 298 773. 267 
Foundry —ͤꝓöpꝓ . 17, 489 14, 073 12. 412 7, 967 14. 238 9. 350 
Domestic and other 1. 426. 811 438. 180 633. 547 614. 118 864, 920 328, 097 
Grand total............. 1, 732, 066 928, 766 1, 032, 237 1, 593, 441 1, 769. 456 1, 110, 714 


nue CO I TO 
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TABLE 41.—8tocks of coke and breeze in the United States on Jan. 1, 1951, by 
States, in net tons 


Coke 
State 
Domestic 
and other 
Oven coke: 

Alabama. AA ß E 07, 993 
A A ⁰⁰ an 35, 844 
Sr; 8 4. 578 
IIIb. 86 36, 691 
Inh.. ð 56. 965 
, o˙w¹mĩ (x 72. 236 
Massachusetts ss 30, 520 
AT ³ðV¹—wꝛ :vre . ed ee SEA. 20, 086 
Minnesotk˖a .. 9. 07 
NA eer e A e 
ET d EE 
7 EE 
Pennsylvania 

nns 
rr ³ĩVWA a e ͤ K 
;p ĩ ĩ˙¹¹¹wAAmAm mum ĩð2dv 8 
„ PU p de 
Connecticut, Kentucky, Missouri, Rhode Is- 

land, and Wisconsin... 

Total ca 8 756, 199 8, 466 | 327,997 1. 092. 662 | 1, 114. 662 
At merchant plants 4, 960 6.194 | 282,059 | 293, 143 59, S61 
At furnace plants.........-.2..--2-.------- eee eee 751, 239 2, 342 45, 938 799, 519 | 1, 024, 801 
Beehive coke: 

Fin ðᷣ 13. 142 A 13. 985 5, 253 
EI ecc iv ege m 0 mm ees oes O20 AMA x G 
FI ¾ TOU ie oeste sus 1 ROS rossi. 
nis, 8 2, 577 E 2,617 |-..-..0--- 


TABLE 42.—Stocks of oven coke in the United States at end of each month, 
1949-50, in net tons 


[Includes blast furnace, foundry, and domestic coke, but not breeze] 


Furnace plants Merchant plants Total 
Month ——— 

1949 1950 1949 1950 1949 1950 
nnn: 1. 112, 854 806, 956 428, 263 474, 028 1, 541, 117 1, 280, 984 
February Bosco ato ever oe. 1, 121, 882 448, 304 3^2. 276 206, 828 1, 504. 158 655, 132 
WR TES EE 951, 999 447, 788 360, 976 102, 109 1,312,975 549, 897 
Ai ³ĩV³AAĩ 88 1. 015. 260 581, 077 458. 337 119, 087 1. 473, 537 700, 164 
EE 1, 181, 898 610, 548 565, 779 107, 563 1, 747, 677 718,111 
DUNG EE 1, 076, 677 612, 383 628. 559 111, 288 1,705, 236 723, 671 
I ck VR edP iex bU Pos ], 076. 861 641, 931 829, 556 175. 620 1, 906, 417 817,551 
Nui ³ ³ A 1. 054, 108 599. 443 972. 704 227,709 2, 026. 812 N27, 242 
September. ......................... 973, 212 584, 420 952, 409 270. 713 1. 925, 711 855, 133 
NEE 8 1. 220, 852 660, 842 892. 996 323. 276 2. 119. 848 . 118 
November 1, 260, 460 751, 580 816. 541 350, 873 2, 017, 301 1, 102, 453 


Deb 8 991. 533 799, 519 725, 025 293, 143 1, 716, 558 1, 092, 662 
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TABLE 43.—Stocks of bituminous coal at oven-coke plants in the United States 
at end of each month, 1937 and 1948-50, in net tons 


Month | 1937 1948 ° 1949 1950 

"puris AAA oto et ene tere 8, 030, 871 8, 670, 875 12, 480, 691 7, 087, 355 
SEENEN 8, 687, 389 8, 807, 168 13, 758, 864 3, 448, 610 

| MD 9, 638, 317 7, 434, 582 11, 451, 673 4, 847, 923 
P ynr Res TERT 8 8, 543, 774 4, 307, 878 12, 913, 613 7, 490, 871 
F333 PPP 8, 187, 883 7, 773, 429 15, 870, 342 9, 572, 167 
A A 8 7, 770, 256 10, 474, 191 15. 746. 565 11, 279, 551 
111 E E A c E eU 7, 432. 741 8, 974, 663 13, N95. 773 10, 285, 780 
A...! ————— 7, 455, 932 10, 289, 146 13, 610, N49 12, 339, 744 
Septem Def A oT 7,760, 533 10, 967, 839 11,774, 213 13, 904, 334 
Z P : 8, 066, 938 11, 347, 876 . 946, 08 15. 665, 689 
%% A OS 8 8, 114, 094 11, 468. 542 10, 059, 834 16, 329, 150 
December. oct 7, 273, 403 12, 104, 428 9, 892, 891 16, 776, 070 


VALUE AND PRICE 


The term value,“ as used in this report, is the value of the coke 
at the ovens as reported by producers. For that part of the output 
sold, the value is the amount received for the coke f. o. b. ovens. 
However, the greater part of the coke produced in the United States 
is made in ovens operated by corporations, which not only mine the 
coal used in manufacturing coke but also operate blast furnaces and 
steel mills, consuming the entire output of their ovens. Under such 
conditions, fixing a value for coal charged and for coke produced is 
governed by established accounting procedures. For example, at 
some plants the cost of coke to the furnace department equals the 
cost of production; at others, a margin of profit is added; or the re- 
ported value is based on what the coke would cost if purchased. The 
average value of all coke produced, measured in the foregoing way, 
was $13.43 per ton, the highest figure ever recorded and a 1-percent 
gain over 1949 (table 44). 

A large part of the blast-furnace coke reported by the producers as 
sales is shipped to iron blast furnaces at other locations that are in 
some way connected with the coke producers and are actually intra- 
company transfers. Merchant sales of coke, as used in this chapter, 
do not include intracompany transfers or sales to financially affiliated 
corporations and represent only sales on the open market to other 
purchasers. The average price, f. o. b. ovens, received for each ton 
of coke sold (merchant sales) in 1950 established a new record and was 
2 percent over the 1949 figure. Table 45 shows average receipts from 
sales, classified by uses and by States. It will be noted that prices 
vary notably with the distances from the coal mines. Thus, the 
highest average prices are those reported for the New England and 
Upper Lake States, where coke costs are higher because the coal must 
be hauled great distances. 
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TABLE 44.— Average value per net ton of coke produced and average receipts 
per 5 ton from coke sold (merchant sales) in the United States, 1937 and 
9 


Value per ton produced Receipts per ton sold 
Lear 

Oven Beehive | Total Oven | Beehive | Total 

coke coke coke coke 
1937 A d dictse ca E eee $5. 03 $4.31 $4. 98 $6. 45 $4. 25 $6. 10 
))))! 8 8. 35 8. 03 8. 32 10. 25 8. 35 9. 85 
17J7/·ö˙ô ewer v ĩ K eens eeles 10. 65 9. 77 10. 57 11. 98 10. 31 11. 54 
J1;ö·§ẽ ͤk kk y RETE ME. 12. 43 12. 10 12. 40 14. 74 12. 80 14. 2 
1940) ere ee oe 8 13. 26 12. 87 13. 24 15.12 13. 52 14. 85 
ipo A d :.¼ :.. RA 13. 45 13. 25 13. 43 15. 66 13. 63 15 15 


TABLE 45.—Average receipts per net ton of coke sold (merchant sales) in the 


. United States in 1950, by States 
Oven coke Beehive coke 
State Other Other 


Fur- | Foun- industrial, Do- Fur- | Foun- industrial, Do- 
nace dry including mestic i nace dry including mestic! 


water gas water gas! 
RRC E $17.95 | $18. 80 , ß l-22... 
California, Colorado, Texas, and 
Ill! ete decus (2) (2) 14.70 „ 3 WEE oa 
Connecticut, Massachusetts, and 
Rhode Island.................. 15.30 | 20.89 15.02... 15.86 A A A WE 
A A EE RE 16.49 | 20.82 ¡A IN AA A IA EE 
// AA | ene ee (3) 20. 82 16.76 | 11.57 1. ——8 E WE dE 
Kentucky, Missouri, and Ten- 
22 EE (3) 20. 14 16.27 | 16.12 (3) i (2) Q) 
Michigan, Minnesota, and Wis- 
CONSI EE 16.50 | 21.43 14.03-]| ,, A GE 
New Jersey and New York...... 15.51 | 18.13 14.38 | 14.14 |........ JJ. cp 
Bl 8 13. 51 17. 95 10. 76 ö; A 8 
Pennsylvania 12. 73 20. 85 13. 57 10.42 | $13.51 | $14. 22 $12. 55 $11. 58 
All ⅛³Kr ; ð yd A E A (2) 15. 56 14.50 (2) 
West Virginia (2) (2) 8. 19 (2) 13.76 | 18. 28 14.09 |........ 
Undistributed................... 12. 97 18. 87 Loose 6. 45 14. 8 15. 18 14. 58 
United States average 1950.| 14.31 | 20.05 14.10 | 13.60 | 13.56 | 15.01 13. 65 11. 84 
At merchant plants 14.75 | 20.36 14 07. 714268" ß AA iene views 


At furnace plants................ 12.86 | 18.40 12. 55 AAA PRA AA 8 
United States average 1949. 14.09 | 19.72 | 


1 Household and commercial use. 
2 Included with Undistributed" to avoid disclosure of individual company operations. 


FOREIGN TRADE! 


Imports.—Statistics on United States imports include coke made 
both from coal and petroleum, although the two varieties are sep- 
arated in export statistics. Imports of coke exceeded exports for 
the first time in 1950, increasing 58 percent over the 1949 total. 
The total quantity, however, was less than a half million tons and 
represented less than 1 percent of apparent United States consump- 
tion. Canada is traditionally the principal source of imported coke, 
supplying 84 percent of our tota] imports in 1950. Significant ton- 


1 Figures on imports and exports compiled by M. B. Price and E. D Page, of the Bureau of Mines, from 
records of the U. S, Department of Commerce. 
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nage came from the Netherlands, and Germany supplied a small 
quantity. The largest part of the coke imports entered through 
the Michigan customs district. Significant tonnages also entered 
through the Montana and Idaho, Massachusetts, Duluth and Su- 
perior, and Buffalo customs districts. The coke entering through 
the Montana and Idaho customs district probably was used for 
smelting nonferrous metals, while that coming in by way of Buffalo, 
Massachusettes, and the Lakes was used for residential heating and 
miscellaneous industrial purposes. Undoubtedly, some of the coke 
that entered through the Buffalo gateway was petroleum coke and 
was used for manufacturing carbon electrodes. 


TABLE 46.—Coke imported for consumption in the United States, 1948-50, by 
countries and customs districts 


[U. 8. Department of Commerce] 


1948 | 1949 1950 
i 
| Net tons Value | Net tons | Value Net tons | Value 
COUNTRY 

RW EE 160,795 | $2, 096,063 | 277,507 ! $3,975,785 | 365,615 | $4,315,394 
E Ee A AAA PEC k-? 3, 140 48, 676 
Netherlands 605 14,212 AA A 68, 810 932, 245 
e ß cT A e foU 198 

Total- O ˙ii⁴àA cete. 161, 400 | 2, 110, 275 277, 507 3, 075, 785 437, 585 5, 296, 513 

CUSTOMS DISTRICT 

Bulfilic ed did esa eae ur cot A 38, 309 646, 606 83,053 | 1,338, 461 27, 503 425, 636 
Chigi. A 37 621 7, 201 ]7, 421 17, 035 75, 062 
nnter E, AA 180 d. 08N AA A 
IDETE: OORE Ge 1, 682 28, 577 1, 482 , 885 290 1,740 
Duiuth and Superior ; E, A ae at 44, 706 190, 326 
IA A AA, EA EA EE 7, 034 156, 184 
Maine and New Hampshire......... 350 4, 707 346 4, 946 305 4, 229 
EE EE A E E 55, 347 673, 451 
Ter A A ioe ae 39, 597 649, 510 114, 722 1, 813, 986 203, 445 2, 837, 749 
Montana and Idaho 62, 342 696, 024 69, 157 774, 573 70, 859 781, 001 
Cs,, ͥ EE, EE nasce sea 8 20 198 
Puerto Riese Sg cir 605 E 22 A A 3, 736 44, 783 
r y ekaceeesbe se 458 6, 491 2, 454 34, 646 
A AAA AS ²m y EA 2, 693 57, 827 
ill 109 1,157 316 4, 689 353 5, 589 
Washington 615 223 592 3, 275 1,577 7,474 
Nonnen Seet 17, 664 MAA AA A 8 

o A 161, 400 | 2,110,275 | 277,507 | 3,975,785 | 1 437, 585 | 1 5, 296, 513 


! Includes shipments on vessels operated by the U. 8. Army or Navy as follows: 38 tons, value $618. 


Exports. — Before the last quarter of 1949, exports of metallurgical 
coke were limited under Government control. Exports of coke were 
not restricted during 1950, but increased requirements in tbe United 
States caused shipments to foreign countries to decline 27 percent 
from 1949. Canada, which has always been considered part of the 
normal marketing area for some of our coke plants, received 91 per- 
cent of the total shipments outside the continental limits of the 
United States. The quantity shipped to Canada was 16 percent less 
than in 1949 and 943,835 tons—72 percent—less than the record 
movement of 1945. Shipments to Mexico declined substantially 
from 1949, and the total quantity shipped to all other countries was 
less than 1 day's production of beehive coke. 
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TABLE 47.—Coke exported from the United States, 1948-50, by countries and 
customs districts 


[U. 8. Department of Commerce] 
| 1918 1949 1950 
. Net tons Value Net tons Value Net tons Value 
mu c PEA n — o "c ——— M: — eee 
COUNTRY 
North America: 
nnda sua ECIAM eiu 561,621 | $7,711,145 | 428,535 | $6, 341,577 | 361,555 | $5,621,051 
ffð; etae ris 36, 786 664, 079 88, 393 | 1, 118, 491 30, 570 352, 165 
FF D GE 11 312 51 2, 862 
West Indies: 
dU PONERET 8 17, 730 347, ^07 13, 859 242, 473 2, 910 74, 429 
Trinidad and Tobago...... 104 2, 502 194 /// ͤ KK 
Other North America.......... 1, 228 45, 929 ], 234 36, 706 1,134 31, 462 
South Amcrica: 
A EE 10, 146 PA T: A . 
Bol 88 1,188 47,951 1, 447 44, 092 101 3, 651 
Brazil ed 9, 599 366, 117 1, 882 T5 4952 Meade cael be seus ete te 
CONTE: eege Hess 6, 424 177, 166 5, 929 144, 107 10 350 
FFC ²· AA 614 )!! ĩͤ A lon 
LEE ee 2, 798 awe inc d AAA AMEN ero pc EE 
VenezuelůůꝶůkaꝶůaaaaauXLaokb 737 30.212 590 22, 274 187 6,714 
Other South America. .......... 545 21, 196 408 17, 482 130 5, 250 
Europe: 
Denk ³¹ 43 R34 10 214 6 118 
FFI atte O E 755 33, 9050 AS WEG 
C/ 46, 598 589, 777 123 l EE EE 
GN EE 7, 958 hh A AE A 
Asia 
A AAA ee 33 III/ E ĩðͤ 8 
Hong F...... te EE ee C 1, 646 71.300 cadet ode] ENEE 
Philippine z: 2, 511 117, 349 2. 658 138, 264 147 61. 125 
Other Asia. 89 4,147 5&2 18.032 iacu as oll eee Scena se 
Total. c.c CCC 706, 782 | 10,590,937 | 548,256 | 8,322,925 | 397, 801 6, 159, 207 
CUSTOMS DISTRICT 
Buffalo. ß Ie aeri 271,733 | 3,161,885 | 166,035 | 2,326,467 | 170,512 2, 482, 995 
Dar 8 20. 664 330,742 17, 812 41. 473 3,230 244, 005 
Duluth and Superior. .............. 6, 728 114,971 5. 617 99, 186 5,13 99, 342 
DL PESO carro se 5.273 172, ?38 30, 938 464, 378 255 N95 
Fl ( A 1, 432 30, 06 975 25, 482 2. 767 70, 761 
rec + 29, 784 487, 159 55, 997 620, 645 26, 821 314, 295 
Los Angeles.. C 10 445 2. 413 12, 596 
Mardi... 9 63, 7 914, 6 8 2, 187 140, 944 70 2. 792 
Mienen 211,118 3, 487. 205 22, 456] 3,371,367 | 151, 362 2, 497. 641 
NAlobilg uo ee ee 45 1,653 2, 316 %%% AAA E 
Montana and Idaho.... o 15, 519 96, «66 81 1, 48] 42 RSA 
New Grein 8 21, 696 694, 621 8, 181 298, 520 1,915 60. 595 
Nen A 1,179 32, 150 6, 290 106, 583 96 4,012 
BET EE 7. 692 117, 016 11, 701 163. 411 15, 381 202, 542 
Philadeiphia VFC 793 16, 707 338 7, 509 10 
Rhode ISlandZZz—a— . 2, 071 33, 800 7, 686 119.076. AA AAA 
AA EPA 9. 249 II ³ é 8 
See... SE Er 4,250 69, 444 1, 875 14, 506 2, 657 32, 513 
Ban e 8 965 20, 47 117 13, 416 556 10, 214 
San Francisco ..... ---...---------- 1,872 82. 451 1,516 70, 505 579 24. 90 
A lS. ue ee ewe 12, 984 TAR HAN. AAA AA 189 4,451 
fl e iras 6, 491 193, 599 1, 081 36, 815 205 17, 024 
Washington `... 9, 948 174, 607 1, 902 43, 245 3. 49 55, 706 
Otter districts ` anios ico 1, 268 35, 308 514 11, 593 529 19, 70 
Fr ee eee 708, 782 10. 590. 937 548,256 | 8,322,225 ! 397.801 | 6.159, 207 
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TECHNOLOGY 


No spectacular new developments were reported in the field of 
coal carbonization in 1950, although considerable scientific work was 
accomplished by Government and State agencies, coal-research labora- 
tories, and individual companics. Many new patents were issued 
during the year on processes for recovering coal chemicals, improving 
the efficiency of coke ovens, and development of new products. 

The Bureau of Mines, which has conducted scientific and tecbno- 
logic investigations on coal and related products since its creation b 

ngress, continued its research work in these fields. The Fifteent 
Annual Report of Research and Technologic Work conducted by the 
Bureau of Mines on coal and coal products ? gives a brief résumé of 
special studies made by Bureau engineers from July 1, 1949, to July 
1, 1950, on the carbonizing properties, plasticity, oxidation, expansion 
and washing characteristics of coal. The report lists the original 
publications describing the individual studies and, in addition, presents 
research results that have not already been published. 

Research achievements of Mellon Institute relating to byproduct 
coke and coal-chemicals technology during the fiscal ycar ended 
February 28, 1951, were summarized in the Thirty-Eighth Annual 
Report of the institute.? 


WORLD PRODUCTION 


Estimated world production of coke in 1950 increased 8 percent over 
1949, reaching an all-time peak. Coke is uscd principally for indus- 
trial purposes, and the highly industrialized countries are generally 
the leading coke producers. The United States has dominated the 
world in coke output since 1938 and produced 37 percent of the total 
in 1950. Germany assumed temporary leadership in coke production 
in 1938, but war damages and territorial changes reduced production 
drastically for several years after the war. However, coke production 
in the famous Ruhr area has been increasing rapidly during the past 
several years, and production in western Germany ( ederal Republic) 
in 1950 ranked second only to the United States. Little authentic 
information has been available on output in the Soviet Union since 
1937, but estimates for 1950 place it third. Remarkable progress has 
been made in Russia in the past 20 years, and coking capacity has 
increased more rapidly than in any other country. Other important 
coke-producing countries in 1950 were Great Britain, France (includ- 
ing the Saar), Poland. and Czechoslovakia, which combined produced 
21 percent of the total. Table 48 contains information on world 
production so far as data are available, 


Y Fieldner, Arno C., and Gottley, Sidney, Annual Report of Research and Technologic Work on Coal, 
Fiscal Year 1950: B ireau of Mines Inf. Circ. 7618, 1951, 80 pp. 

1 Weidlein, E. R., Current Scientific Researches in Mellon Institute, 1950.51: 38th Ann. Rept. of the Pres- 
95 E. R. Weidlein, to the Board of Trustees of the Institution, for the Fiscal Year Ended Feb. 28, 1951, 
pp. 21-24. 
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COAL-CHEMICAL MATERIALS 
GENERAL SUMMARY 


The vast postwar expansion of the chemicals industry has increased 
greatly the requirements of coal-chemical materials. Gas, ammonia, 
crude light oil, and tar are the basic coal-chemical materials, but the 
term also includes fractions and individual compounds that are 
recovered therefrom by a chain of industrial processes. The value of 
these materials to our defense program and civilian economy is difficult 
to estimate because the various coal products enter many fields and 
the finished product of one industry may become the raw material for 
another in the manufacture of a final commodity. Many new 
products that have increased the requirements of coal chemicals have 
been developed in the past 10 years. This, in turn, has caused the 
coke-plant operators to place more emphasis on processing the basic 
chemical raw materials in order to produce larger quantities of refined 
and pure aromatic hydrocarbon products. 

Although many changes and improvements have been made in the 
construction and design of chemical recovery ovens proper that have 
increased tbe efficiency, economy, ease, and safety of operation of the 
ovens, there has been no radical change in the relative yield of the basic 
chemical raw materials. The high yields of tar, gas, ammonia, etc., 
that were attained in the mid-thirties cannot be compared with the 
current yields because of the difference in operating conditions of the 
ovens. However, relative yields were slightly lower in 1950 than in 
1944 when ovens were also operated at maximum capacity. 

Although markets for coal chemicals have been expanding, the pro- 
portion of revenue derived from their sale has not increased propor- 
tionately with the rise in coal costs or with the value credited to coke 
production. For example, the average cost of coal per ton of coke 
produced has increased 135 percent during the past 10 years, and the 
average value of coke produced has risen 179 percent, whereas the 
revenue from the sale of coal chemicals has increased 53 percent. 
The total revenue obtained from the sale of coal chemicals was 
equivalent to 23 percent of the total value of all products compared 
with 34 percent in 1940. 

It is therefore evident that, in spite of the many improvements that 
have been made in recent years in the recovery and processing of the 
chemical raw materials (ammonia, tar, and crude light oil), these 
improvements have had little effect in reducing the cost of converting 
coal to coke. Surplus gas continues to rank second to coke as a source 
of revenue to coke-plant operators, a position it bas maintained con- 
tinuously since 1921. In 1950 surplus gas contributed 11 percent of 
the total value of all products (table 50). There was a change in the 
proportion of revenue contributed by tbe other coal-chemical ma- 
terials, particularly ammonia and crude light oil and its derivatives. 
The decline in returns from the former was due to the marked decrease 
in the price of ammonium sulfate, while the gain in the light-oil grou 
resulted from the substantial increase in the price of pure benzol. 
The possibility of higher coke oven returns through increased crude 
light oil and benzol yields appears limited, although the market 
position can be an important factor. The financial returns from tar 
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TAR AND LIGHT OIL, GALLONS 
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FIGURE 2.—Average yen of kd coal-chemical materials per net ton of coal carbonized in coke ovens, 
Haeo ee of light off and ammonium sulfate equivalent represent average for plants recovering 
ese products. 


and its derivatives which are credited to coke-oven operators have 
varied only slightly in recent years, because the greatest part of tar 
distillation in the United States is established as an independent 
industry. Tables 49 to 51 contain detailed statistics on the produc- 
tion and sales of the principal coal-chemical materials in 1950. 


TABLE 49.—Coal-chemical materials obtained from coke-oven operations in the 
United States in 1950! 


[Exclusive of breeze] 
Sales 
On hand 
Product Production Value Dec. 31 
Quantity |————————— 
| Total Average 

/f sos xr gae Fem Sd gallons..| 739,868, 767 | 435, 245, 843 ¡$37, 558, 999 $0.086 | 30, 138, 144 
Tar derivatives: 

Creosote oil, distillate as such do 25, 444, 498 25, 389, 681 | 3,972, 531 . 156. 948, 126 

Creosote oil, in coal-tar solution 

gallons.. 12, 265, 165 9, 403, 322 1, 480, 067 . 156 586, 019 

Tar acid oil................... do.... 17, 710, 589 17, 967, 300 4, 278, 414 . 238 540, 737 

Pen!!! pounds 7, 939, 303 7, 912, 406 947, 147 .119 200, 896 
Pitch of tar 

Soft 3... Lee oues urn net tons. d 432, 580 7,155 249, 457 34. 865 9, 677 

Hh!“ 3 do 283, 131 17, 347 312, 010 17. 986 2, 991 

Other tar derivatives h. | EE 1. 076, 199888. 

S YYY 1 — — — — — — === === == 


H 


For footnotes, see end of table, 
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TABLE 49.—Coal-chemical materials obtained from coke-oven operations in the 
United States in 1950 '—Continued 


Sales 
On hand 
Product Production Value Dec. 31 
Quantity 
Total Average 
Ammonia: 
Sulfate: 
From coke-oven mere 
ds..|1, 662, 032, 906 I, 682, 331, 655 829, 755, 089 $0.018 | 115, 377, 093 
From purchased GE am- 
EEN pounds. 29,397, 962 29, 497, 962 661,817 0 2 
Liquor (NB content do.... 773, 669 43, 162, 889 1, 567, 499 . 036 1, 273, 501 
a WEE, DEE $31, 322, 588 
Sulfate equivalent of all forms $ 
pounds. . I, 849, 127, 582 |1, 854, 983, 2111II «„ 120, 471, 097 
NH; equivalent of all forms LN 
pounds. 462,281,895 | 4463, 745, 80) .. 30, 117, 774 
Used under boilers, etc. 
M cublc feet.. 35, 856, 065 | 4, 440, 208 „„ 
Used in steel or allied plants. do 378, 271, 394 | 65, 091, 633 % 
Distributed through city mains 7979, 592, 988 
M cubic feet... | 149, 429, 729 | 56, 504, 724 38 E 
Sold for Industrial use......... do.... 39, 258, 789 | 6,211,091 IBS Dee 
Eed 7 979, 592, 988 602, 815, 977 1132, 247, 656 ry) | iy AA 
Crude light JJ gallons. .| 260, 856, 875 19, 663, 139 2,873, 773 146 4, 866, 091 
Light oil deceret 
Motor SE do.... 7, 727, 349 7, 588, 602 1, 437, 199 .189 471, 281 
All other grades do 1351, 466, 388 150, 957, 388 | 38, 513, 419 . 255 5, 459, 041 
Toluol, crude and refined..... do.... 30, 664, 831 30, 417, 947 7, 319, 842 . 241 72, 156 
X ylol, crude and refined...... do.... 8, 066, 942 7, 982, 296 2, 089, 914 . 202 487, 453 
Solvent naphtha.............. do.... 6, 002, 849 5, 785, 188 1, 133, 502 . 196 390, 046 
Other light-oil products....... do.... 6, 818, 021 4, 096, 921 451, 814 110 375, 378 
vg EE 213, 746,380 | 206, 828, 342 | 50, 945, 690 .246 | 8,161,355 
Intermediate light oil. gallons.. 856, 192 826, 861 123, 554 . 149 58, 177 
SES crude. .........-- pounds..| 99,729,587 | 102,657,724 | 4,425,894 . 043 4, 242, 254 
Crude 15 (dry basis)..... gallons.. 427, 507 415, 480 525, 450 1. 265 104, 835 
ed or 2°? C............ pounds.. 1, 170, 998 1, 198, 377 951, 206 . 794 28, 820 
Sodium . A it gallons.. 2 743, 047 2, 617, 982 413, 567 . 158 265, 263 
SE po a 5, 858, 015 7, 554, 535 116, 172 -015 1, 463, 290 
Other coal-chemical materials . 540. 777 A A 
Value of all coal-chemical materials sold 274, 370, 150 Hb 


, Includes products of tar distillation conducted by coke-oven operators under same corporate Dame. 
3 Softening point, less than 110° F. Includes some medium pitch-of-tar reported by 2 producers. 


3 Softening point, over 160° F. 


* Cresols, cresylic acid, fuel oil, pitch coke, tar paint, and topped tar. 


! Excludes v 
* Excludes purchased synthetic ammonia. 
Includes gas used for heating ovens and gas wasted. 


ue of sulfate from purchased synthetic ammonia. 


! 244,872,337 gallons refined by coke-oven operators to make derived products shown. 
* Ammonium thiocyanate, picolines, secondary oil, and sodium prussiate. 
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TABLE 50.—Value of coal-chemical materials and of coke, including breeze, per 
ton of coke produced in the United States, 1937 and 1947-50 


Product 1937 1947 1948 .1949 1950 

Ammonia and its com pounds x ʒüw .. 30. 326 | $0. 42380. 54530. 558 $0. 468 
Light oil and its deriviatives (including naphthalene .435 | 1.567 | 1.086 673 871 

Surplus gas sold or used U ꝛ nooo 1. 4&3 1.678 | 1.839 |. 2.015 1. 97 
gir AAA f EE . 375 . 464 . 614 . 520 . 562 
Miscellaneous products 066 196 | 1.228 | 1.197 224 
G A A ee ae 2.685 113.323 3.912 1 3, 963 4. 102 
Tar used, A 3 127 . 141 1.213 202 .129 
Breeze produced. 2. c LLL LLL „„ | 162 242 293 231 . 277 
Wubi ec A ̃ ĩ⅛ %—?:Ä eee ees 2.974 13.711 RE 14.446 A. se 
Value of coke produced -2 U 5.026 | 10 652 | 12.429 | 13.264 | 13.450 


1 
| D ve 


Total value of coke and coal-chemical materials 8.000 114. 363 116. 847 117. 710 17.958 
i 


| 


! Revised flgure. 


TABLE 51.—Coal equivalent of coal-chemical materials produced at oven-coke 
plants in the United States, 1913, 1914, 1918, 1937, and 1948-50 


Quantity of coal-chemical Estimated equivalent in heating value pee 
materials (billion B. t. u.) Coal equivalent 
Year Coke Sur- Tar Light Percent 
breeze | plus pro- | oil pro- this 
(thou- gas duced | duced | Coke Surplus Ta Light Total Net forms 
sand | (billion] (thou- | (thou- | breeze gus i vil tons of gual 
net cubic | sand sand made 
tons) feet) |gallons) | gallons) into cuke 
1913... 735 641 115,145] 3,000| 14,7 35, 200 17,272 390) 67. 562 2, 600, 000 3.8 
1914... 667 61) 109, 901 8,464) 13,340) 33,550 16, 485 1,100) 64, 475 2,461, C 4.3 
1918... 1, 900 158) 263, 299) R7, 562] 39. 980 86,900 39, 495 11,983] 177. 758 6,785, 000 8.0 
1937... 3, 584 463) 603,053) 187. 054] 77. 680. 254, 650 90, 458 24, 317, 447, 105 17, 065, 000 22.9 
1948... 5,706 GOS!) 735, 755) 256, 089 115, 32) 334,400 110,513) 33, 292 593. N25 22, 665, 000 21.1 
1949... 4, 929 546| 672. 407| 228, 754] 98,582: 300, 300, 100. 861] 29. 738) 529, 481 20, 209, 000 2E 
1950... 5, 173 603| 739, 869) 260, 857) 103, ar 331, 650 | 979, 997 22, 137, 000 21.3 


110, ei 33, 011 


| 


COKE-OVEN GAS 


Approximately 17 percent by weight of the coal charged into 
slot-type ovens 1s recovered in the form of fuel gas. About one-third 
of the gas recovered is used to heat the coke ovens, and the remainder 
(surplus gas) is used in integrated metallurgical operations by neigh- 
boring industries or pumped through city mains for publie consump- 
tion. The relative value of gas to coke-plant operators varies ac- 
cording to the type of operation. At coke plants integrated with 
iron and steel works, the bulk of the surplus gas is consumed within 
the works and assigned & low value, in accordance with established 
accounting procedures. Gas utilities and, to a large extent, the 
merchant plants market the largest proportion of their gas production 
through city mains for residential and commercial use, and for this a 
higher price is realized. Furnace plants used approximately $86 
percent of their surplus gas within the plant as boiler fuel and in 
metallurgical furnaces and sold only 14 percent. Merchant plants, 
including the coke plants operated by gas utilities, consumed only 
10 percent but sold 90 percent. Gas shown in table 54 as distributed 
through city mains is used principally for residential cooking and 
heating, although some of this gas is undoubtedly used for industrial 
purposes. 
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TABLE 52.—Coke-oven gas produced and sold in the United States in 1950, by 
States, in thousands of cubic feet 


Burplus sold or used 
Btate Plants Produced | heating Value Wasted 
OVENS Quantity |——————T———— 
Total Average 
ee MAA 7 | 83,718, 280 | 38, 688,323 | 43,179, 421 | $4,903, 744 | $0. 114 | 1, 850, 536 
California 1 9, 371. 345 551, 882 8, 344, 609 l 6 474, 854 
Colorado.....--...--.----- 1 | 13, 728, 606 | 6,728,480 | 6, 822, 511 1 1) 177, 615 
ines 8 | 51,342,881 | 17, 201, 054 | 33, 440, 557 5, 605, 825 . 167 701, 270 
Dana 5 |108, 379, 784 | 46, 094, 604 | 61,780, 727 16, 363, 219 . 265 504, 453 
Maryland................. 1 | 35,979, 976 | 10, 553, 108 | 23, 996, 451 " O) 1, 430, 417 
Massachusetts............. 1 | 12,900,523 | 2,045,915 | 10, 854, 608 1) „ 
Michigan... crac ted 4 | 37,484, 448 | 5,513, 2906 | 31, 962, 456 4, 778, 531 . 150 8. 696 
Minnesota hirci n EE ALTE 8 | 12,924,088 | 5,831, 204 6, 856, 091 1, 652, 906 . 241 236, 793 
New Jersey A 2 | 22, 594, 703 6, 114, 983 | 16, 479, 720 (1) (1) Ada 
r do] EE 8 | 84, 397, 004 | 23, 758,003 | 59, 754,490 | 21,667, 849 . 363 884, 511 
le GE 15 |146, 239, 348 | 63, 711,613 | 79, 669, 238 14, 140, 744 . 177 | 2, 858, 497 
Pennsylvania 13 |243, 018, 157 100, 821, 005 140. 986, 203 28, 026, 598 . 199 | 1,210, 949 
Tennessee 1 3, 065, 948 1, 279, 245 1, 750, 562 () (1) 36, 141 
Texas EE 2 | 10, 384, 535 4, 070, 844 4, 901, 230 1) 6 1, 412, 461 
A eR 2 | 20, 902, 834 5, 223, 686 | 13,370, 314 1) 1 2, 308, 834 
West Virginia 5 | 52,678,078 | 14, 119,053 | 36, 509, 520 5, 640, 158 . 154 | 2, 049, 505 
Connecticut, Kentucky, 
Missouri, Rhode Island, 
and Wisconsin........... 6 | 30, 482, 450 | 8,277,256 | 22, 157, 269 6, 859, 919 .310 47, 925 
Undistributed - E CA E ETE 22, 608, 163 | .261 |.......... 
Total 1950 85 979, 592, 988 360. 583, 554 |602, 815, 977 | 132, 247, 656 . 219 |16, 193, 457 
At merchant plants. ...... 30 180. 364, 316 | 44. 633, 277 133, 965, 463 50, 124, 488 . 974 | 1,765, 576 
At furnace plants......... 55 |799, 228, 672 1315, 950, 277 |468, 850, 514 82, 123, 168 . 175 |14, 427, 881 
Total 1949........... 86 |882, 309, 827 324. 432, 415 546, 148, 968 | 121, 378, 832 . 222 |11, 728, 444 


Included with ‘‘Undistributed” to avoid disclosure of individual company operations. 


TABLE 53.—Coke-oven gas and other kinds of gas used in heating ovens in 1950, 
by States, in thousands of cubic feet! 


Coke-oven | Producer |Blue-water| „Blast. Other | Total coke- 
State as furnace 3 oven 
E gas gas gas gases equivalent 
AlADAM A 98688323 A AAN DEG 442, 613 | 39, 130, 936 
ED A A o EE 3, 124, 078 3, 675, 960 
Cold ad 6, 198. ASO AA 8 , 728, 480 
WIGS wh cee Maen Soon et og og 17,201, O54 15.54. 21 newex tenes 4,718,030 | 3,055,345 | 24, 974, 429 
Ten ccs on coe cee tea 46, 094, 604 | 1, 263, 565 504,163 | 2, 251,324 145,455 | 50, 259, 111 
Maryland 10, 553, 108 EE 4, 073, 30 14. 626, 498 
Massachusetts. A 2,045,915 | 3,772,662 |. ⁰⁰ðy lacada cd 5, 818, 477 
ene • CC / A 7, 900, 770 13, 414, 066 
Minnesota , 831, 04 202, 254 lio 30, 359 6, 063, 817 
NRO AA 6,114,983 | 3,475. 800 %½t : HHH 9. 590, 783 
New Vor.... 003 | 10,822,761 | 1,233, 689 430, 129 200.128 | 36,444,710 
EA /! E 1, 943, 394 72,317 | 65,727,324 
Pennsylvania 100, 821,005 | 1, 665, 35 3, 528, 456 653, 337 | 106, 668, 154 
ennes ee jj a8 1, 279, 245 
1 yx Ue IAS E EEN 4, 070, 844 
Iii 6; 223, 686 EE EE 3, 386, 879 |............ 8, 610, 565 
West Virginia... ooo... 14, 119, 0555 U 5, 532, 583 852,313 | 20,503, 949 
Connecticnt, Kentucky, Mis- 
suri, Rhode Island, and 
Wisconsin 8,277,256 | 4, 298, 125 397,253 | 12, 972, 634 
Total . 360. 583, 554 | 25, 298, 169 | 1,940, 106 | 36,889,033 | 5,849,120 | 430, 559, 982 
At merchant plants........... 44, 633, 277 | 25,016,298 | 1,737,852 |...........- 5,303,181 | 76. 690. 608 
At furnace plants 315, 950, 277 281, 871 202, 254 | 36, 889, 033 545, 939 | 353, 869, 374 


! Adjusted to an equivalent of 550 B.t.u. per cubic foot. 
3 Natural, oil, spillage, and liquefied petroleum (LP- ) gases. 
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CRUDE COAL TAR AND DERIVATIVES 


Crude tar represents 4 to 5 percent of the weight and 5 to 8 percent 
of the heat of the original coal from which it is made. The yield of 
tar varies greatly from plant to plant, depending on the kind of coal 
used, the temperature of oven operation, the completeness of tar 
recovery, and other factors. In modern plants, the yield of tar ranges 
from 6 to 10 gallons per ton of coal carbonized. The principal uses 
of tar are (1) as raw material for the manufacture of numerous organic 
chemicals and (2) as fuel. Refining or processing of crude coal tar is 
Increasing in importance because of the rising demand of the synthetic 
chemicals industry. Coke-oven operators processed 27 percent of 
their production in 1950 and sold 55 percent to tar distillers. The 
quantity of tar burned dropped 30 percent from 1949 and represented 
only 13 percent of the production compared with 21 percent in 1949. 
The proportion of tar that is burned varies according to availability 
and price of fuel oil. When the price of fuel oil is high, the furnace- 
coke plants find it advantageous to burn larger quantities of tar. 
Unlike the majority of the iron and steel plants, which can burn the 
tar or sell it according to business and economic conditions, the 
merchant plants must market their production. It is of interest to 
note that the average unit value of the tar sold by furnace plants was 
over 1 cent per gallon higher than for the merchants. Coke-oven tar 
comprises about 80 percent of the tar refined in the United States; 
the remainder is made up of low-temperature coal tar, retort coal tar, 
water-gas tar, and oil-gas tar. 

Coke-plant operators processed in integrated facilities 27 percent of 
the total tar output in 1950. "The Bureau of Mines does not collect 
statistics on the production of tar derivatives made in tar-distilling 
plants operated independently of the coke-oven operations. Statis- 
tics on these tar plants are collected, compiled, and published by the 
United States Tariff Commission. The principal commercial tar 
products produced by coke-oven operators are creosote oil and tar- 
acid oil. About one-fifth of the total production of creosote oil in the 
United States comes from these plants. Creosote oil, used mainly for 
wood preservation, usually yields about 40 to 50 percent of the total 
revenue obtained by coke-oven operators from the sale of tar deriva- 
tives. The market for creosote oil improved in 1950, and the prices 
received by coke-oven operators increased slightly over 1949. Tar- 
acid-oil production increased 45 percent over the 1949 figure, princi- 
pally because of the gain in quantity of tar processed. Tar-acid oil 
is a crude mixture of phenol, cresols, cresylic acid, xylenols, etc. 
These tar acids can be extracted with alkali from the tar-acid oil 
fraction for the manufacture of phenolic plastics, glues, disinfectants, 
and a host of other materials, or the tar-acid oil may be used for 
working up low-grade ores to concentrate the desired mineral. Details 
on the production of cresols, cresylic acid, anthracene, and other 
derivatives cannot be disclosed, as fewer than three producers reported 
these products to the Bureau. Pitch, the residue left when tar is 
topped or refined, is not marketed extensively in the coke industry 
and is used mainly as fuel. The soft- or medium-melting-point 
pitches are cut back (usually with virgin tar) to the desired viscosity 
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and used as fuel in metallurgical furnaces. The hard pitch made at 
several plants is pulverized and mixed with the coal before charging 
into ovens to improve the coke quality. 


CRUDE LIGHT OIL AND DERIVATIVES 


Crude light oil is the basic chemical raw material from which benzol, 
toluol, xylol, etc., are made. The tremendous increase in require- 
ments of benzol for styrene, phenol, nylon, etc., in the past several 
years and particularly since the al of hostilities in Korea have 
emphasized the importance of crude light oil to our defense program 
and civilian economy. Crude light oil yields roughly 65 percent 
benzol when it is fractionally distilled. The potential yield of crude 
light oil per ton of coal carbonized varies widely from plant to plant, 
depending on the quality and kind of coal charged, the design and 
condition of ovens, oven temperatures, and the kind of scrubbing 
equipment. In 1950 the yield of crude light oil ranged from 1.09 
to 4.50 gallons per ton and averaged 2.81 compared with 2.77 in 
1949. This wide range in recovery is clearly indicative that many 
plants can increase light-oil production by improving scrubbin 
facilities. In an effort to determine how much additional light o 
and benzol could be obtained, the Defense Solid Fuels Administration 
started a survey of all coke plants in the fall of 1950. The survey 
indicated that benzol production might be increased about 10 percent 
by installing more modern scrubbing equipment at inefficient plants. 

In 1950 production of chemical grades of benzol in the United 
States totaled about 186,000,000 gallons, including 10,000,000 gallons 
from petroleum. In addition, about 23,000,000 gallons of crude 
benzol was imported to meet essential requirements. Estimates by 
various industry and Government representatives on requirements over 
the next several years indicate that the gap between requirements 
and coke-oven benzol will widen, because benzol output from coal is 
limited generally by coke requirements, which, in turn, are governed 
by pig-iron production. Therefore, in the fall of 1950, the Govern- 
ment requested the petroleum industry to build facilities as rapidly as 
possible to produce about 100,000,000 gallons annually. 

Toluol is another light-oil derivative that has many important 
applications in the chemical field. Toluol is used extensively as a 
solvent, particularly in the manufacture of synthetic plastics; it is 
also used for synthesizing a number of other chemicals, such as ben- 
zoic acid. In wartime its importance is derived from its use in 
manufacturing explosives and also for enriching aviation gasoline. 
Unlike benzol, which in the past has been largely made from coal, 
large-scale production of toluol from petroleum was begun during 
World War II. In 1950 coke-oven operators produced about 37 per- 
cent of the total national output of toluol. Xylol is another aromatic 
material that is being made from petroleum in increasing quantities. 
Coke-plant operators produced only 11 percent of the total in 1950. 
Prices on all of the derivatives increased in 1950, with the chemical 
grade of benzol showing the largest gain, advancing $0.057 per gallon 
(29 pereent) over the average unit price in 1949. 
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TABLE 56.—Coke-oven crude light oil produced in the United States and derived 
products obtained and sold in 1950, by States. in gallons 


Derived products 


On hand 
State Sold 1 Doc. 31 
Produced 
Quantity | Value 
Alabama 7 20. 19, 220, 142| 18, 217, 066,$4, 421, 181] 372, 858 
California. ............. 1 : 2. 901] 2, 298, 335 2, 074, 963 (3) 15, 566 
Colorado 1 : 3, 02 3, 132. 669 3, 010, 545 (3) 51, 849 
Illinois................. 7 : 8, 253, 71 7, 299, 868 7,228,669) 1,761,019; 318,178 
Indiana................ 5| 25, 194, 747 2. 45| 26, 509, 846| 24, 105, 085 23,175, 928. 5, 799, 481; 305, 885 
Maryland.............. 1| 13, 459, 881 4. 08| 13, 310, 475| 11, 698, 403; 11, 365, 913 3) 304, 397 
Michigan............... 4| 9,354,544 2.51, 6, 268,210) 5, 583, 809 5,093,794! 1, 203,038! 252, 558 
New York............. 8| 20, 976, 873| 2.66] 26, 757, 688) 24, 362, 485 24, 105, 925; 5, 969, 220, 440, 560 
Oe RR ces 15| 41, 479, 588 2. 82| 37, 231, 832] 29, 936, 372, 29, 755, 564 7, 342, 285 789, 753 
Pennsylvania 13| 73, 069, 191 3. 09 71, 612, 896 63, 478, 547, 62, 025, 176/15, 130, 25811, 137, 366 
Tennessee.............. 1 881,186| 2.66 925, 028 835, 701 132, 768 (3 y 14, 051 
CIAS cocida ek 2| 2,320, 000 2.41| 2,320,000; 2,016,234, 2, 026, 268 CA E eee 
E EE 2| 6, 988, 162 3.93| 7,007,934| 5, 576, 972] 5,676, 800 (3) 83, 434 
West Virginia. 5| 14,945, 844| 3. 130 13, 944, 146| 11, 871, 058| 10, 699, 348, 2, 678, 668 641, 484 
Connecticut, Ken- 
tucky, Massachusetts, 
Minnesota, Missouri. 
New Jersey, and 
Wisconsin 8 10, 951, 654] 1. 84] 2, 655, 871] 2, 300, 699 2, 239, 587 535, 7909 624, 222 
, ß , e ß EE 6, 011, 74114. 
Total 1950........ RO 260, 856, 875 2. 81/244, 872, 337,213, 746, 390 206, 828, 342 50, 945, 690: 4, 866, 091 
At merchant plants..... 27) 35, 848, 156 2.24! 25, 272, 588| 22, 521, 279; 20, 605, 721! 4, 794, 1727 l. 728, ul 
At furnace plants en 008, 719 2. 93 219, 599, 749, 191, 191, 225, 101 186, 222. 621 46, 150, 963 3, 137, 300 
Total 1919... 78,228, 754, 333 2. 77 220, 888, 075 190, 7 720, 203 188, 026, 750 36, 251, 767 3, 826, 701 701 


| 


! Comprises 239,045,717 gallons of crude light oil from own production and 5,827,620 gallons purchased 
from other coke plants. 

2 Excludes 19,663,139 gallons of crude light oil valued at $2,873,773 sold as such. 

Included with **Undistributed” to avoid disclosure of individual company operations. 


TABLE 57.— Trend in yields of products obtained from refining crude light oil at 
oven-coke plants, 1937 and 1941-50, in percent 


Benzol 


Toluol. Other 
Y car AED E aud crude and ALAS 
other refine products 
Motor grades 

KI KEE 52.5 11.9 11.5 2.5 3.1 4.5 
If 8 47.2 16.8 13.0 3.4 2.3 36 
1019 A A A 26.8 35.3 13.4 3. 9 2.2 3. 8 
por 8 8. 6 53. 9 13.1 3. 6 2. 1 3.6 
IT EE 7.1 56.65 12.9 3.3 2.1 3.5 
J///;»ö%õ«oÜ˙c IA 12.3 §3.9 11.5 3.2 2.0 3.3 
Ir EE EEN 13.8 55.3 8.3 3.0 2.2 3.8 
r E A 6.5 60. 1 10.9 3.0 2.3 3.5 
IGS A 3.7 51.7 11.7 3. 0 2. 4 3.3 
10410. EE 9.5 55.6 12.5 3.3 2.3 32 
1980))h;˖᷑᷑᷑᷑E Lh 3.2 63. 1 12.5 3.3 2.5 28 
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TABLE 58.— Production of benzol and toluol, by grades, at oven-coke plants. 
1941-50, in gallons 


Benzol | Toluol 
Year Pure com- Pure com- 
Motor Nitration | mercialor All other Nitration | mercialor All other 
or 1? C. 99 C or 1? C. 29 C 
19444. 106, 372, 000 | 15, 414, 500 18, 286, 400 4, 182, 600 | 14, 689, 800 | 13, 268, 500 1, 378, 900 
1042.......... 64, 797, 600 | 25, 624, 400 53, 617, 900 6, 014, 7 25, 160, 200 5, 044, 800 2, 109, 600 
1643 21, 267,900 | 35,047,800 | 03, 246. 600 | 4,144,800 | 27,152,300 | 2,394,700 | 2 725, 600 
194.......... 18, 556, 600 | 41, 285, 800 102, 436, 500 3, 187, 600 | 29, 771, 100 2, 149, 600 1, 607, 500 
1945.......... 28, 788, 100 | 39, 166, 500 86, 237, 300 1, 266, 700 | 23, 355, 400 2, 219, 700 1, 494, 200 
10466 27, 398, 900 35, 739, 300 71, 681, 700 2, 308, 000 | 12, 518, 000 2, 796, 400 1, 205, 400 
1947.........- 15, 802, 700 | 42, 475, 300 100, 111, 800 2, 470,800 | 20, 514, 100 4, 989, 500 892, 800 
1948 9, 014,300 | 43, 541, 200 103, 356, 300 3, 101, 400 , 22, 899, 700 5, 280, 800 267, 800 
1949 ......... 20, 923, 700 | 28, 988, 700 91, 717, 300 2, 035, 600 | 20, 808, 300 6, 317, 200 545, 100 
10 7, 727, 300 | 41, 324, 900 110, 114, 300 3,027, 200 | 22, 108, 600 7, 785, 800 770, 400 


NAPHTHALENE 


TABLE 59.—Crude napththalene produced and sold by coke-plant operators in 
the United States, 1937 and 1945-50 


i Sold 
Year Produced Value 
(pounds) Pounds Average | Average 

Total per per ton of 

pound |oven coke 

AA MU OE ENT 60, 797, 108 60, 315, 581 182, 992 $0. 020 $0. 024 
[AAA A ͤ oS ae dero 87, 677, 299 86, 936, 517 806, 967 . 021 . 029 
A 8 71, 605, 138 171,783, 705 , 602, 359 . 022 . 030 
I 2h PNE CREE EUER NE 1 98, 654, 485 1 95, 315, 607 23, 389 1, 033 1. 047 
IM oro ] W 8 1 103, 431,811 | ! 100, 442, 631 , 619, 374 1. 046 1, 068 
EE TTE 70, 823, 436 | 1 56, 643, 829 654, 815 1, 047 . 044 
EE 99, 729, 587 | 102, 657, 724 , 425, 894 . 043 . 066 

! Revised figure. 


COKE-OVEN AMMONIA 


Ammonia is recovered at coke plants, either as its water solution 
(ammonia liquor) or as a crystallized ammonium sulfate. In 1950, 
19 of the 85 active plants recovered ammonia; 64 made ammonium 
sulfate and 17 ammonia liquor (2 plants produced both sulfate and 
liquor). Purchased synthetic ammonia was converted into sulfate 
at four coke plants during the first half of 1950. Usually, 85 to 90 
percent of the ammonia recovered from the ovens is converted into 
sulfate. Coke-oven sulfate is used almost exclusively for agricultural 
purposes. The merchant coke plants, however, recover a larger pro- 
portion of the ammonia in the form of ammonia liquor, and this group 
of plants produced over 60 percent of the total output. Ammonia 
liquor produced by coke-plant operators is used for both chemical 
and agricultural purposes. Although precise data are not available 
on the quantity of ammonia liquor used for each category, it is esti- 
mated that over balf is used industrially in manufacturing soda ash, 
ammonium chloride, and sulfuric acid. Until recent years coke ovens 
furnished the bulk of the ammonium sulfate consumed in the United 
States. However, in the past several years a few of the large syn- 
thetic ammonia producers have constructed plants to produce ammo- 
nium sulfate; as a result, production of synthetic sulfate exceeds 
that of coke-oven sulfate. Shipments of sulfate exceeded production 
in 1950, indicating a large demand. Prices, however, dropped sharply, 
falling from $0.023 per pound in 1949 to $0.018. 
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COKE OVENS OWNED BY CITY GAS COMPANIES (PUBLIC 
UTILITIES) 


Table 61 compares the activities of coke plants operated by gas 
utilities with those not owned by city gas companies for 1949 and 1950. 
This classification is maintained by the Bureau of Mines in the interest 
of those who may wish to follow coal carbonizing at public utility 
pant and also to show their relative position in the coke industry as a 
whole. 

Normally, maximum production of gas of proper analysis is the 
primary m peram of these plants; however, the extremely heavy 
demand for industrial coke during and since World War II has caused 
many operators to place a greater emphasis on coke, and in 1950 over 
a million tons of metallurgical coke from this group was shipped to 
iron blast furnaces and foundry cupolas. Although the volume of 
coke production has not decreased markedly in recent years, the 
number of operators has been declining steadily because of substitution 
of natural gas for coke-oven gas in certain areas. In 1950 the Wis- 
consin Public Service Co., Sheboygan, Wis., discontinued operating 
its oven-coke plant, leaving but 11 city gas coke plants in operation 
at the end of the year. E soul other companies are planning to 
substitute natural gas for coke-oven gas in 1951 and will close their 
coke plants unless they can be disposed of to other interests. Eco- 
nomical operation of a coke plant requires a properly balanced market 
under favorable conditions for all products, since the production of 
any one is almost invariably accompanied by the production of all the 
others. Therefore, loss of a market for coke-oven gas makes it 
difficult for a city gas plant to operate economically. Revenue from 
sales of surplus coke-oven gas from these plants accounts for 26 
percent of the total revenue obtained from all products. City gas 
plants in 1950 contributed 6 percent of the total production of oven 
coke, gas, and tar, 3 percent of the crude light oil, and 5 percent of the 
ammonia. 


TABLE 61.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public utili- 
ties) ! compared with all other oven-coke plants, 1949-50 


1949 1950 
Plants Plants 
Product Plants not | owned by Plants not | owned by 


owned by | city gas owned by | city gas 
city gas |companies| Total city gas companies Total 
companies | (public companies | (public 


utilities) utilities) 
le ol active plants........ 73 133 86 73 12 85 
Ke: 
Production net tons. 56, 574, 488] 3, 647,993) 60, 222, 481] 63,071,875; 3,818, 743] 66, 890, 618 
Ill asa $742, 989, 008 855, 802, 1618798, 792, 069, 8840, 692. 7180858, 974, 609 S890, 667, 327 
Average per ton $13.13 $15. 30 $13. 26 $13. 33 $15. 44 $13. 45 
ze: 
Production net tons. 4, 548, 977 380, 109] 4, 929, 086 4, 815, 363 357, 395] 5, 172, 758 
SO MN do....| 1,029,718 25,741| 1,055,459] 1,388,594 18,447| 1, 407, 041 
Value of Sales 84, 010, 520 $95,494] 34, 106, 014] $5, 445, 665 $68, 744 $5, 514, 409 
Average per ton $3. 89 $3. 71 $3. 89 $3. 92 $3. 73 $3. 92 
Coal charged into ovens: 
Bituminous net tons 80, 669, 066] 65,212,510) 85, 881. 5760 89,316,805] 5, 440, 230 94, 757, 035 
Anthracite——— LL. do 141, 206 31, 619 172, 825 137, 797 31, 478 169, 275 
Total EA do.. 80,810,272| 5, 244,129] 86,054,401] 89, 454,602] 5,471, 708] 94, 926, 310 
bin A AED $680, 734, 029/852, 611, 079:3733, 346, 605|$767, 420, 531 |$55, 165, 485|$822, 586, 316 
Average per ton $8. 42 $10. 03| $8.52 $8. 58 $16. 08 $8. 67 


For footnotes, see end of table. 
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TABLE 61.—Production of coke, breeze, and coal-chemical materials in the 
United States at oven-coke plants owned by city gas companies (public utili- 
nes) 1 compared with all other oven-coke plants, 1949-50— Continued 
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| 1919 1950 
Plants Plants 
Product Fes Rot owned by ran not pues by 
owned by | city gas owned by | city gas 
city gas |companies Total city gas |companies Total 
companies | (public companies | (public 
utilities) utilities) 
Coke— 
Used by producer: ] 
Net ns 88 36, 211,133] 1,376,648} 37, 587, 781] 41, 888,637) 1,522,349 43. 410, 986 
E vee ee $104, 321, 758 818, 467, 571|$482, 792, 329 8541, 587, 521 $20, 110, 491 $561, 698, 015 
old: 
Net TODOS geste -2-0 20, 248, 133| 2,233, 340| 22,481,473, 21, 645, 617] 2,454,002, 24,100, 519 
Vale conca Es $276, 548, 096|$36, 848, 068 $313, 497, 064 8306, 065, 821 $41, 096, 836/$347, 162, 657 
cal -chemical materials: 
ar: 
Production........ gallons..| 629, 182, 418| 43, 224, 952| 672, 407, 370| 694, 028, 547| 45, 840, 220 739, 868, 767 
Sales do....| 322, 473, 638 43, 951, 073| 366, 424, 711} 389, 468, 6160 45, 777, 197 435, 245, 842 
Value of Sales $27, 316, 496| $3, 997, 641| $31, 314, 137| $33, 895, 971] $3, 663, 028; $37, 558, 999 
Ammonia: 
Production (NH; equiva- 
lent of all forms). pounds. .] 401, 245, 708| 22, 657, 276| 423, 902, 984| 438, 832, 283| 23, 449, 612) 462, 281, S 
Liquor (N Ha content): 
Production...... pounds..| 43,185,514| 2,314,027| 45,499,541| 44,734,763| 2,038,906| 46, 773, 669 
Sales. A do....| 38, 950, 265 1,632,570) 40,582, 835| 41, 603,060) 1, 559, 29] 43, 162, 829 
B 18 of Sales $1, 548, 842 $51, 261; $1,600,103} $1, 516, 954 $50, 545| $1, 567, 499 
ulfate: 
Production...... pounds. .|1,132,240.776| 81, 372, 997|1,513,613,773|1,576,390,082| 85, 642, 82411.662.032,906 
Sales do. 1. 13,210. 303 77, 947, 0051, 421.187.308 1.598, 907,955] 83, 423, 700 1.682. 331.655 
Value of sales $30, 214, 894| $1, 775, 547| $31, 990, 441) $28, 185, 891| $1, 569, 198) $29, 755, O89 
as: 
Production...M cubic feet ..| 825, 080, 212) 57, 229, 615] 882, 309, 827| 919, 264, 582| 60, 328, 406; 979, 592, 9S8 
Disposal of surplus: 
Used under boilers: 
M cubic feet... 27, 133, 800 325, 295| 27, 459, 095] 35,152, 385 703, 680 35, R55, 065 
Ii eae. $3, 893, 550 $53,191| $3,916,741| $4,327,619| $112, 589| $4, 440, 208 
Av erage per M cubic 
EE $0. 143 $0. 164 $0. 144 $0. 123 $0. 160 $0. 121 
Used in steel or allied 
plants: 
M cubic feet... 329, 557, 820 3, 134] 329, 560, 954| 378, 268, 133 3, 261| 378, 271, 394 
Valle c $55, 218, 490 $1, 849| $55, 220, 339| $65, 089, 728 $1, 905; $65, 001, 633 
Av er per M cubic 
„VCC $0. 168 $0. 590 $0. 168 $0. 172 $0. 584 $n. 172 
Distributed through city 
mu ins: 
M cubic ſeet 103, 792, 212| 51, 202, 1530 151, 994, 365| 96, 912, 152] 52, 517, 577 149, 429, 729 
A 8 $31, 467, 932,322, 620, 034| $57, 087, 906 $33, 334, 247 823, 170, 477 $56, 504, 724 
Average per M cubic 
OCC poles ES $0. 332 $0. 442 $0. 368 $0. 344 $0. 441 $0. 378 
Sold for industrial use: . 
M cubic feet... ......... 32, 406, 477| 1,728,077| 34,134,554| 37,421,513| 1,837,276| 39,25%, 789 
Valle $4, 333, 678 8790, 108 $5, 123, 786] $5,382,212} 8828, 879 $6, 211. 091 
A ee per M cubic 
fell $0. 134 $0. 457 $0. 150 $0. 144 $0. 451 $0. 158 
Crude light oi: 
Production........ gallons..| 220, 705, 200| 8,049, 133] 228, 754, 333| 252, 012, 937| 8, 813, 938) 260, SA, 875 
Sales do.. 10,191,638} 4, 374, 519 14, 566, 187] 15, 010, 140 4. 652,999; 19, 663, 139 
Value of Sales $1, 195, 192 8415, 866 $1,611,058} $%,352,150|  $521,014| $2,873, 773 
Light oil derivatives: 
Production........ gallons..| 187, 317, 036| 3, 372, 267 190, 720, 203] 209, 705, 642] 3, 950, 738; 213, 716, 350 
SINE rss tadas ado do....| 181, 424, 261] 3,602,489 188, 026, 750| 203, 054, 314| 3, 774, 028 296, 828, 342 
Value of sales $35, 693, O87 $558, 680, $36, 251, 767 $50, 178, 099 $767, 591| $50, 945, 690 
Naphthalene, crude: 
Production........ pounds..| 70, 206, 106 617, 330 70,823, 436| 98, 971, 548 758, 039, 99,729, 587 
Sales do. 56, 026, 499 617. 330 256, 643, 829 101, 899, 685 758, 039 102,657, 724 
Value of sales. $2, 626, 658 $25,127, $2, 654,815) $4, 398, 406 $27,488 $4,425, 594 
All other coul-chemical ma- 
terials, value................ i $11, 717, 979 $144, 795 2 $11, 862, 775| $14, 852, 695 $142, SS $14, 995, 550 


1 Coke ovens built by city gas companies, some of which are operated in conjunction with coal- and water- 


gas plants. 
for distribution. 
2 Revised figure. 


Does not include independent oven-coke plants that may sell gas to public-utility companies 


Copper 


By Helena M. Meyer and Gertrude N. Greenspoon 


A 
GENERAL SUMMARY 


OST segments of the copper industry experienced increased 
activity early in 1950, continuing to recover from recession 
lows of mid-1949. In the latter part of the year this upward 

movement was accelerated, in large part because of speeding of defense 
mobilization after the outbreak of war in Korea. Mine, smelter, and 
refinery outputs from domestic ores, apparent consumption of new 
copper, and world production were the largest since 1944; refinery 
output from foreign ores and imports of refined copper were the great- 
est since 1945. Production of copper from old scrap in 1950 exceeded 
that in 1949 but was less than in 1948 and 1947. The average 
quoted price for the year for the electrolytic grade was less than in 
1948 but otherwise was higher than at any time since 1918. 

Short-lived labor strikes had an adverse effect on production during 
1950, but outputs from primary domestic sources by mines, smelters, 
and refineries increased 20 to 32 percent nonetheless. The railway 
switchmen’s strike early in July threatened output, particularly at 
Utah and Montana mines, but was terminated after about 1 week; 
and the “wildcat” strike at the Carteret refinery beginning in the 
last days of June ended July 18, although “not settled," because of 
the Korean situation. 

Producers’ stocks of refined copper at the end of 1950 were the 
smallest since 1906, whereas unrefined inventories represented a more 
nearly normal quantity. 

Several attempts failed to enact legislation extending the suspension 
of the excise tax on copper beyond June 30. There was confusion 
regarding copper prices during the months when it was thought, first, 
that the suspension would be extended and then, after June 30, that 
the tax would be suspended and the action made effective retroac- 
tively. Additional price confusion was caused during the period of 
strong demand in the second half of the year, when purchases of 
copper well above quoted market prices were reported and when toll 
treatment of scrap purchased in some instances at prices exceeding 
those for primary copper resulted in costs for metal much larger than 
market quotations. Foreign copper sold at a premium of 2 cents a 
pound after the excise tax was resumed on July 1. 

The sharp downtrend in prices that accompanied the fall in demand 
in mid-1949 was reversed before the end of 1949, and the rise continued 
in 1950. The price for electrolytic copper delivered Connecticut 
Valley was 18); cents a pound at the beginning of the year and 24% 
cents for domestic copper at the year end. 

Early in July the Kennecott Copper Corp. announced that it would 
dispose of its copper on a uniform delivered price basis throughout the 
country, marking a noteworthy change in the long-established policy 
of this company and contrasting with the continuing policy of other 
companies. 

Imports of unmanufactured copper in 1950 established a new 
peacetime peak for the third successive year. The large receipts in 
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1950, however, were 19 percent under the all-time record in 1945, 
and also below those in the other war years, 1941-44. 

Exports of refined copper, by far the most important copper- 
export class, were about the same in 1950 as the average for the pre- 
ceding 3 years. 

The demand for copper increased greatly outside of the United 
States in 1950, and production and prices rose. The total world 
mine output (2,750,000 tons) was 11 percent above that in 1949. 
The expansion of output in Chile was interrupted several times by labor 
strikes. Two strikes lasting approximately 3 weeks each occurred at 
the Chuquicamata mine and one lasting from late August until Octo- 
ber 1 occurred at the Andes mine. There were a few other strikes of 
shorter duration. Continued rail-transportation difficulties that 
impeded delivery of adequate supplies of coal to Northern Rhodesia 
mines interfered with the reaching of production objectives in that 
country. 

The Defense Production Act, which became law early in September, 
gave the President the power to regulate the economy to assure ade- 
quate supplies of materials for expanded defense and essential civilian 
requirements. Among other things, it provided means of encouraging 
increased supplies, as well as of curtailing unessential consumption. 

Pursuant to the act, the Defense Minerals Administration was 
established in the Department of the Interior to render Government 
assistance to industry in expanding supplies of critical minerals and 
to act as claimant agency for the mining industry. During 1950, it 
entered into a number of negotiations with private companies for 
new copper-production projects. 

The National Production Authority in the Department of Com- 
merce was among the other agencies created to carry out other pro- 
visions of the act. Orders issued by NPA in 1950 that affected 
copper were: Regulation 1, which prohibited accumulation of exces- 
sive inventories by limiting the quantities of materials that could be 
ordered, received, or delivered; Order M-12, which reduced civilian 
use of copper 15 percent in January and February and 20 percent in 
March 1951; M-11, which set rules for placing, accepting, and sched- 
uling rated orders for copper and copper-base alloys; and M-16, 
which aimed at maintaining the flow of copper and copper-base allo y 
scrap through normal channels and limited toll agreements, except as 
authorized. 

On December 15 the British Ministry of Supply announced that, 
beginning January 1, supplies of imported copper would be restricted 
to a total equal to the average monthly consumption in the first half 
of 1950; special “electro” shapes would be cut to two-thirds of the 
monthly average, the other one-third being permitted as standard 
copper. 

Production Expansion.'—Work progressed during 1950 on the 
"greater Butte project” of the Anaconda Copper Mining Co., Butte, 
Mont. Extraction of ore from the project should begin early in 
1952. Ore production is expected to be 6,000 tons a day in 1952 and 
10,000 in 1953, with an eventual output of 15,000 tons of the low- 
grade ore a day. These daily tonnages will result in annual rates of 
20,000, 30,000, and 45,000 tons of copper, respectively, and are in ad- 
dition to operations in the normal, higher grade Butte vein structures. 


! For developments before 1950 and background information on the following projects, see Copper chapter 
in Minerals Yearbook 1919 and earlier years. 
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FicurE 1.—Trends in production, consumption, and price of copper in the United States, 1910-50. 


Remodeling of four sections in the copper concentrator at Anaconda 
to treat ores from the project is proceeding, and two sections were 
completed. Changes in the remaining two sections were expected to 
be finished by the end of 1951. 

Construction of the new metallurgical plant for treating sulfide ores 
at the Chuquicamata mine of the C ile Exploration Co., subsidiary of 
the Anaconda Copper Mining Co., progressed during the year. This 

lant will consist of a sulfide concentrator and a smelter and should 

e in full operation before the end of 1952; the first unit should be 
ready in December 1951. The concentrator will have capacity to 
treat 30,000 tons of sulfide and mixed ores a day. The smelter will 
contain three reverberatory furnaces and three Pierce Smith convert- 
ers. The estimated output will be 150,000 tons of blister copper annu- 
ally. The expected cost of the new sulfide plant is about $90,000,000, 
of which $44,836,645 had been expended to the end of 1950; $21, 803, 984 
Was expended i in 1950. 
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As a result of exploration work at the White Pine, Mich., property of 
the Copper Range Co., a substantial tonnage of ore was added to 
reserves; these were estimated at 309,660,000 tons, containing 21.3 
pounds per ton, at the end of the year compared with 249,610,000 
tons at its beginning. The company stated that further exploration 
would undoubtedly add greatly to the foregoing reserves.“ Extensive 
research was carried on to assist in determining milling and further 
metallurgical methods. 

A major stripping program providing for expansion of open-pit 
operations at the Chino mines division of the Kennecott Copper 
Corp. was begun in 1949 and continued throughout 1950. A drilling 
campaign was successful in developing a needed additional supply of 
water. A new unit at the precipitating plant was completed and put 
into operation, expanding copper production capacity 20 percent to 
18,000 tons annually. 

At the Nevada mines division of the Kennecott Copper Corp. a con- 
tractor began to strip the Kimbley ore body in November. "The 
Consolidated Coppermines Corp. started to ship ore from its recently 
developed Morris pit to the Nevada division concentrator at McGill 
in the latter part of 1950. 

Work of converting a large part of Kennecott's mining activities at 
the Ray mines division from underground to open-pit operation pro- 
gressed to the point where open-pit production was about 8,000 tons 
of ore a day. When remodeling of the No. 2 crushing plant is com- 
pleted (about August 1951), it was expected that the mine's full 
monthly production of 15,000 tons from open pit and underground 
could be handled. 

The new electrolytic refinery of Kennecott at Garfield, Utah, was 
completed, and the first cathodes were produced September 1. By 
the year end production was at a monthly rate of 12,000 tons of copper. 

At the San Manuel, Ariz., property of the Magma Copper Co.. 
metallurgical test work was carried on continuously to obtain data for 
designing a reduction and concentrator plant. The work was said to 
prove the ore to be readily amenable to standard methods of concen- 
tration. 

Exhaustion of ore reserves at the Miami and Castle Dome properties, 
Globe-Miami district, Gila County, Ariz., is expected within a few 
years. Negotiations were concluded in 1950 for & Government loan 
to bring the Copper Cities property, in the same district, into produc- 
tion. The Castle Dome plant will be moved to the Copper Cities 
property when the former mineis closed. Both properties are operated 
by wholly owned subsidiaries of the Miami Copper Corp. 

The new smelter of the Phelps Dodge Corp. at Ajo was essentially 
completed in June, and the smelting of concentrates was begun on 
July 8. Of total smelter production of 65,858 tons of copper from Ajo 
concentrates in 1950, the Douglas smelter produced 39,782 tons and 
the Ajo plant 26,076 tons. 

Development as an open-pit mine, of a low-grade body of ore (known 
as the Bisbee East Ore Body) in the Warren district of Arizona near 
Bisbee, was under consideration by Phelps Dodge. The ore body was 
estimated to contain 41,000,000 tons of concentrating ore, of an aver- 
age grade of 1.14 percent copper; 31,000,000 tons of material to be 
leached, averaging 0.42 percent copper; and 70,000,000 tons of waste 
to be removed. It was estimated that $25,000,000 would be required 
^1 Annual Report to Stockholders, 1950, 
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to bring the mine into production. The corporation stated that no 
production was to be expected from this source until 1954 or 1955 at 
the earliest.“ 


TABLE 1.—Salient statistics of the copper industry in the United States, 1941-46 
(average) and 1946-50, in short tons 


1941-45 
(average) 1946 1947 1948 | 1949 | 1950 
New (primary) copper produced— 
zs domestic ores, as reported 
y— 
Mines AAA 8 974, 894 608, 737 847, 563 834, 813 752, 750 909, 343 
Ore produced: 
Copper ore. 87, 478, 899 62, 232, 342 87, 864, 898 84, 729, 043 76, 032, 531 94, 585, 792 
Average yleld of copper, 
percent... 22 o.222se 1.04 .91 .90 .92 .91 . 89 
Smelters PED NS 986, 621 599, 656 862, 872 842, 477 751, 931 911, 352 
Percent of world total.......... 35 29 234 232 29 31 
Refineries ....................... 974, 37 578, 429 909, 213 860, 022 695, 015 920, 748 
From foreign ores, matte, etc., 
refinery reports 329, 410 300, 233 250, 757 247, 424 232, 912 319, 086 
Total new refined, domestic and l 
e A A uu o pu LR ES 1, 303, 784 878, 662 | 1,159, 970 | 1, 107, 446 927, 927 | 1, 239, 834 
Secondary copper recovered from old 
rat cds a ee 444, 229 406, 453 503, 376 505, 464 383, 548 485, 211 
Imports (unmanufactured) 3. ........ 770, 988 | 3 396, 380 413, 890 507, 449 | 3 552, 709 690, 231 
AN A 8 434, 991 154, 371 149, 478 249, 124 275, 811 317, 050 
Exports of metallic copper 5.......... 206, 788 97, 475 196, 999 207, 022 195, 990 192, 339 
Refined (ingots and bars).......... 105, 561 52, 629 147, 642 142, 598 137,827 144, 561 
Stocks at end of eat 359, 000 350, 000 273, 000 250, 000 322, 000 258, 000 
Refined copper 85, 200 96, 000 60, 000 67, 000 61, 000 26, 000 
Blister and materials in solution... 271, 700 254, 000 213, 000 183, 000 261, 000 232, 000 
Withdrawals (apparent) from total . 
supply on domestic account: i 
Total new copper 1, 534, 000 | 1, 391, 000 | 1, 286, 000 | 1,214,000 | 1,072,000 | 1, 447, 000 
Tota] new and old copper (old 
scrap Only) 1, 978, 000 | 1, 797, 000 | 1, 789, 000 | 1, 719, 000 | 1, 456, 000 | 1, 932, 000 
Price average 5....cents per pound.. 11.38 14.4 20.9 21.7 19.7 20.8 
World smelter production, new cop- 
UU TTV 2, 855, 000 | 2,067, 000 | 2, 513, 000 2, 623, 000 | 2, 640, 000 2, 962, 000 


! Includes old tailings smelted or re-treated. Not comparable with mine production figure shown in 
that latter includes recoverable copper content of ores not classified as copper.“ 

> Revised figure. 

3 Data are “general” imports; that is, they include copper imported for immediate consumption plus 
material entering country under bond. Comprises copper in ingots, plates, and bars, ores and concentrates, 
regulus, blister, and scrap. 

‘ Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex- 
elusive also of Otber manufactures of copper," for which quantity figures are not recorded. (See table 28.) 

3 Exclusive of bonus payments of the Offlce of Metals Reserve under Premium Price Plan, which covered 
the period February 1, 1942, to June 30, 1947, inclusive. 


Owing to rapid depletion of ore reserves at the mine at Jerome the 
Clarkdale smelter of Phelps Dodge was closed June 6. 

Bureau of Mines Reports.—The following Bureau of Mines reports 
of investigations, published recently, relate to copper in whole or in 
part: 


4670. Flotation and Cyanidation Tests on & Gold-Copper Sulfide Ore from 
Cooke, Mont. 

4689. Investigation of the Sunrise Copper-Gold Mine, Granite County, Mont. 

4701. Douglas Copper Deposit, Hancock County, Maine. 

4706. Lake Shore Copper Deposits, Pinal County, Ariz. 

4718. Milan Copper Deposit, Coos County, N. H. 

4732. Twin Buttes Copper Mine, Pima County, Ariz. 

1760. West Belt Copper-Zinc Mines, El Dorado, Amador, Calavgras, and Mari- 
posa Counties, Calif. 
Ne Torpedo Copper Deposit, Organ Mining District, Dona Ana County, 
Ai, i Iex. E 


The following Bureau of Mines information circulars likewise dis- 
cussed copper: 


7567. Electrical Blasting at Miami Copper Co., Miami, Ariz. 
7598. Use of Visual Aids in the Morenci Branch Safety Program, Phelps Dodge 
Corp., Morenci, Ariz. 


! Annual Report to Stockholders, 1950. 
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DOMESTIC PRODUCTION 


Statistics on copper production may be compiled upon a mine, 
smelter, or refinery basis. Mine data are most accurate for showing 
the geographic distribution of production; smelter figures are better 
than mine figures for showing the actual recovery of metal and more 
accurate than refinery figures for showing the source of production; 
and refinery statistics are best for showing recovery of metal but 
indicate only in a general way the source of crude materials treated. 
Mineral Resources of the United States, 1930, part 1 (pp. 701-702), 
discusses differences among the three sets of figures. 


TABLE 3.—Copper produced from domestic ores, as reported by mines, smelters, 
and refineries, 1946-50, in short tons 


Year Mine ! Smelter Refinery 
Nee ͥ ³˙Üö 8 608, 737 599, 656 578, 420 
MA r d y eee ee 847, 563 862, 872 909, 213 
ü A wala cae aces Gecen ucewee ceeds 834, 813 842, 477 860, 022 
„„ Cd deeg 752. 750 757, 931 695. 015 
// ⁰v0y0 !:] 3 ace 900, 343 911, 352 920, 748 


Includes Alaska. 
PRIMARY COPPER 


Mine Production.—The figures for mine production are tabulated 
from reports supplied by all ] domestic mines that produce copper. 
These data are classificd geographically, by metallurgical method, 
and by type of ore. Tables presenting the information in detail are 
to be found in the State chapters of this volume. 

As usual, Arizona led all other States by a wide margin in production 
in 1950, supplying 44 percent of the total for the United States, 
followed by Utah, with 31 percent. Arizona’s output comes from a 
number of important copper-producing districts and mines, whereas 
Utah’s is predominantly from one mine, the largest copper ‘producer 
in the United States. Production from New Mexico, Montana, 
Nevada, and Michigan, ranking next in importance as copper pro- 
ducers in 1950, made up 22 percent of the total. These six States 
produced 97 percent of the United States total in 1950 and 96 percent 
in 1949, 

Classification of production by mining method shows that approxi- 
mately 74 percent of the recoverable copper and 81 percent of the 


FiovgE 2.—Mine production of recoverable copper in the United States, 1941-50, by months, in short tons. 
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copper ore came from open pits in 1950. Most of the domestic 
copper ore was treated by flotation at or very near the mine of origin, 
and the resulting concentrates were shipped for smelting. Some 
copper ores were direct-smelted either because of their high grade or 
because of their fluxing qualities. 


TABLE 4.—Mine production of recoverable copper in the United States in 1950, 


by months ! 
l I 

Month | Short tons | Month | Short tons 
33 AAA AI 
A A ele ddach sed t I | 80, 598 
n EE 67. 188 September 77. 025 
E))! 8 76,061 || OCUODE E: >= cosacos ninia etenim | 78, 175 
A AA SE 73.590 Nenne | 81. 726 
„%% VV 74,821 || December... c eurer rese) 80, 667 

Iii Ee 75,170 


! Includes Alaska. Monthly figures adjusted to final annual mine production total. 


TABLE 5.—Mine production of copper in the principal districts! of the United 
States, 1941-45 (average) and 1946-50, in terms of recoverable copper, in 
short tons 


1941-45 
District or region | State (average)! 1946 | 1947 1948 1919 | 1950 
H | 

West Mountain (Bingham) ....| Utah .......... 279,405 | 112,083 | 264,315 | 225, 225 | 196, 101 | 277. 655 
Copper Mountain (Morenci)....| Arizona 73,267 | 95,366 | 147,899 | 148, 316 | 141,934 | 154, 889 
Globe- Miami.. do pes 90,230 | 88,556 | 91,032 | 88,478 | 80,180 | S. exs 
KT aes dai Z ce atas E, — 57, 359 45, 233 49, 687 55, 615 58, 350 4, 106 
Central (including Santa Rita) | New Mexico....| 266,359 | 48. N06 | 57,071 12 72. 784 | 2 53, 275 | 63. 404 
Summit Valley (Butte). Montana...... 121,332 | 57,905 7,187 | 57,712 | 55,9415 | 53,597 
Robinson (Ely)................ Nevada........| 62,030 45, 777 47,524 44, 491 37,513 ; 52,087 
Mineral Creek (Ray) Arizona 35, 464 16, 355 18. 935 18. 753 18. 595 36, 442 
Lake Superior Michigan 42,341 | 21,663 | 24,184 | 27,777 | 19,506 | 25, 60s 
Pioneer (3uperior)............. Arizona........ 15, 945 12, 244 15, 922 18,720 | 21,616 22, ( 
Warren (Bisbee) --.cococcocon. loo... AO n ccs 41, 181 4,605 | 17,059 | 19,204 9. 840 | 13, 345 
Verde (Jerome) do 33. 348 16,176 | 14, 603 14. 544 17. 215 13, 291 
Eureka (Bagdad). 1.--- do.. .......| 2,848 5, 932 6, 491 7,247 7,9 | 10,6023 
Chelan Lake .................. Washington 7, 092 4, 494 2, 214 5,654 | 215,219 | 34, 001 
Southeastern Missouri.......... Missouri........ 2, 148 1, 857 1, 760 2, 370 3, 670 2, 2 
San Juan Mountains Colorado ...... 666 1,333 1, 430 1,865 1,974 2,50 
Lords burg New e Nlexico 2. 619 1, 196 1,770 1, 708 1, 934 2. 061 
Coeur d'Alene................. Idaho.......... 2, 053 810 1, 312 1, 388 1,171 1,595 
E A Arizona........ 175 987 1, 036 968 689 | 49» 
AAA Nevada........ (*) ($) 1, 105 14 $13, 2 
Burro Mountain New Mexico ... (2) (2) 1,140 (2) „ 
ff ͥ0Ü⁰A¹¹A a California 275 1. 004 BAT E Vn... 8 
Flat Creek A0 773 (4) 69s (4) (4) (0 

Lebanon (Cornwall mine) .... Pennsylvania.. (4) (4) (4) (*) (4) (4) 

Duck toun 222.22. eee Tennessee...... (9 (9 ($) (9 ($) (9 

Orange County . Vermont (9 (4) ($) (*) (9) (9 


! Districts producing 1,000 short tons or more in any year of the period 1946-50. 

2 Burro Mountain included with Central. Bureau of Mines not at liberty to publish separate ficures. 

3 Includes Peshastin Creek and Wenatchee. Bureau of Mines not at liberty to publish separate figures. 
* Bureau of Mines not at liberty to publish figures. 

è Includes Van Duzer. Bureau of Mines not at liberty to publish separate figures 

* Not listed in order of output. 
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The first 5 mines in the foregoing table produced 67 percent of the 
United States total, the first 10 produced 85 percent, and the entire 
25 furnished 98 percent. 

Quantity and Estimated Recoverable Content of Copper-Bearing 
Ores.—Tables 8 through 11 list the quantity and estimated recoverable 
copper content of the ore produced by copper mines in the United 
States in 1949 and 1950. Of the total copper produced from copper 
ores in the United States during 1950 (1949 data in parentheses), 94 
(93) percent was obtained from ores concentrated before smelting, 2 
(3) percent from direct-smelting ores, and 4 (4) percent from ore 
treated by straight leaching. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that estimated 
recoverable tenor is close to actual recovery. Classification of some 
of the complex western ores is difficult and more or less arbitrary. 
“Copper ores” include not only all those that contain 2.5 percent or 
more recoverable copper but also those that contain less than this 
percentage if they are valuable chiefly for copper, notably the “por- 
phyry ores." Mines report considerable copper from ores mined 
primarily for other products. These include siliceous gold and silver 
ores, lead and zinc ores, and pyritic ores. 


TABLE 8.—Copper ore, old tailings, etc., sold or treated in the United States in 
1949-50, with copper, gold, and silver content in terms of recoverable metal 


Recoverable metal content 


Ore (dd. 007 
tailings, ete., Value of 


gold and 
State EH Copper Gold Silver silver per 
(sh ort tons) (fine (fine ton of ore 
Pounds Percent | 0Unces) | ounces) 
1949 
Arizona 37, 365, 611 1683, 120, 855 0. 91 78,735 | 2,412,359 $0. 13 
California... ................ 250 1 30, 400 6. 08 35 1, 256 9. 45 
Colorado... ( 3, 838 233, 625 3. 04 206 59, 069 16. 63 
ën EE 384 82, 510 10. 74 10 554 2. 22 
Miehig ens 3, 542, 868 39, 012, 000 33% EMO AA 
Montana 1, 231. 266 1 101, 289, 540 4.11 5, 027 1, 845, 783 1. 50 
N AA 4, 897, 598 1 74, 197, 100 . 76 38, 135 133, 910 . 30 
New Meric o 6, 105, 174 1 79, 160, 743 . 65 2, 304 155, 094 . 04 
Ma A ee re ERE 46 5, 800 6. 30 2 22 1. 96 
TES or c dL A L 249 46, 000 1.84 |.......... 81 . 06 
i eee eS tec a 20, 924, 274 1 374, 421, 560 . 89 267, 891 2, 233, 708 54 
Washington 2. 627, 422 10, 526, 700 . 84 42, 974 131, 839 2. 59 
East of the Mississippi (ex- 
cept Michigan)) 1. 332, 551 3 26, 898, 0000 201 69, 27999 
Nell... 2 76,032, 531 | ? 1, 389, 033, 833 . 91 435, 700 7, 042, 954 . 28 
1950 
Anna. EEN 41, 757, 273 1 765, 358, 274 0. 92 79,567 | 2,853,509 13 
California................... 2, 490 1 194, 500 3. 90 1, 126 7, 027 18. 60 
Coꝛioradooooo— 639 67, 994 5. 32 13, 081 20. 01 
ICC ² · -A dados 787 89, 045 5. 66 9 20, 038 23. 4 
Michigan Gees e ec 4, 386, 474 51, 216, 000 El A PS D 
Montana 1. 192, 789 1 94, 597, 750 3. 97 3. 708 1, 729, 611 1. 42 
NEVADA rene cie 6, 693, 277 1 103, 465, 000 77 49, 438 147, 599 . 28 
New Mexico 7, 510, 499 1 98, 858, 311 . 66 2, 587 127, 455 . 03 
GPG ͥ APA AAA PR AAA A 8 
E RANAS EE, EUA AAA AAN, ERE AEREA AAN 
Clas. he setae eeu reuse 31, 049, 641 1 539, 119, 716 . 87 413, 090 3, 312, 949 . 96 
Washington . 657, 920 9, 817, 508 . 75 33, 347 109, 791 1. 93 
East of the Mississippi (ex- . 
cept Michigan) 1, 334, 003 3 28, 994, 000 |.......... 306 588 160 sco 
22 et 2 94, 585, 792 | 1, 691, 778, 098 583, 205 8. 389, 913 . 30 


1 Excludes copper recovered from precipitates as follows: 1949: Arizona, 19,923,626 pounds; California, 
60,100 pounds; Montana, 4,419,019 pounds; Nevada, 1,038,400 pounds; New Mexico, 30,789,314 pounds; Utah, 
15,822,418 pounds. 1950: Arizona, 24,778,121 pounds; California, 45,500 pounds; Montana, 6,650,414 pounds; 
Nevada, 793,500 pounds; New Mexico, 33,060,113 pounds; Utah, 14,561,870 pounds. 

1 [Includes ore from Washington classed as zinc-copper ore and copper, gold, and silver recovered therefrom. 

3 Copper from magnetite-pyrite-chalcopyrite ore included with that from copper ore. 
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TABLE 9.—Copper ore, old tailings, etc., concentrated in the United States in 
1949-50, with content in terms of recoverable copper 


Ore, old tail- | Recoverable copper content 
ings, etc., mu PP ET NER ME 


State concentrated 
(short tons) Pounds | Percent 
1949 ) 
p ß wees see teeasaeee caves sene ! 33, 528, 676 2 587, 407, 347 | 0. 88 
%%% ͥ ͥͥ ͥͥ ͥ ³˙ ÄÄ!QAAAAAAͤ A ͥ⁰ͥõ⁰ꝗdd dd O ha cack E 
I õͤĩ[⁊E ᷣ ͤ x ⁊ k k ETS c ade e 50 2, 345 2.35 
ien ð 3, 542, 868 39, 012, 000 55 
Mon 1, 2, 471 98, 984. 018 4.11 
O EE 4, 847, 536 73, 098, 300 75 
New C F 6, 013, 122 77. 481, 222 64 
jur se cep ae ³%Ü¹A.d dt y ee asia 20, 922, 420 373, 960, 201 . 
FFII ðLKſ 627, 316 10, 498, 200 . Y 
East of the Mississippi (except Michigan)... .............. 1, 332, 551 4 26, 898, 000 1.01 
eS (OOO ee — 
Tig alas one dagen sane Ae eee EE 72,019,010 | 1,287, 341, 633 | .89 
3 _ ZE. rA — AO — — 
1950 
/ A ieee e 137,580, 701 | 2662, 985, 876 .88 
Colorado............. cuu a A i d E 40 3. 734 4.67 
Idi EE 25 1, 300 2. 60 
MI; EE 4, 386, 474 51, 216, 000 8 
MM ³ͤ ⁰ͥ⁰ꝗd ĩ Memini eats 1, 156, 600 93, 139, 887 4.03 
Nevadi cuac ZZZ½Z½ Sa 88 6, 626, 020 102, 387, 600 77 
Nesse. EEN 7, 411. 076 96, 605, 873 . 65 
LB EEN : 31, 047, 220 538, 733, 800 .57 
, IA ees | 657, 920 9, $17. 508 7 
East of the Mississippi (except Michigan. 1, 334, 003 | * 28, 994, 000 1.09 
ebe EE | 90, 206, 169 | 1, 583, 885, 578 . 88 


t In addition, 3,368,091 tons were treated by straight leaching in 1919, and 3,755,352 tons in 195). 

2 In addition, 57,028,112 pounds of copper were recovered by straight Jeaching in 1949, and 65,843,700 
pounds in 1950. 

3 Zinc-copper ore. 

Includes copper from magnetite-pyrite-chalcopyrite ore. 


TABLE 10.—Copper ore, old tailings, etc., shipped to smelters in the United States 
in 1949-50, with content in terms of recoverable copper 


| Ore, old tailings, etc., shipped to smelters 


State Recoverable copper content 
Short tons 
| Pounds Percent 

1949 
E E EE 468, 934 38, 694, 396 4.13 
I a ET 25) 30, 400 6. 18 
COO EE 3, 538 233, 625 3. (H 
Ian 8 neat EDO 334 SO, 165 12. 00 
eit ð ði v 26. 795 2,305, 522 4. 30 
11Äù³⁰¹u⁴ ͥ LEM ⅛˙⅛ .d! ⅛ ⅛ cg EEN 50. 062 1, 098, 800 1. 10 
r EE 92. 052 1, 679. 521 41 
LE e E A mt lo ts 8 46 5, ROO 6. 3i) 
d NEE Se da SH 1, 249 46, 000 1.84 
/G ͥ ¹¹o¹6Aqʃſſſſ ͥ ur rpm mE ee EDD E 1. 8.51 461, 409 12 44 
Washington. r o sl EE teca cs Cos 106 28, 500 13. 4 
TA A A ol 645, 520 44, 664, 088 3. 46 

1950 
API OU a di my c C Mr 415, 120 36, 528, 698 4.40 
California oct bon 8 2, 400 194, 500 3.90 
õĩ?15ẽb õd ⁰⁰ f EE 599 64, 260 5.36 
Ern EE EE 762 87, 745 5.76 
Monta E EE oat eae ĩᷣͤ d ĩ 36, 159 1,457, 863 2.01 
Novadi EE EES 67, 257 1, 077, 400 KU 
e MOCO AAA 99, 423 2, 252, 438 1.13 
o A EE AE VV 
77 ene tola nde ͥ ⁰» es ĩð2ĩ 8 EE EE FFF 
Utih ³ ½ «⅛˙² 0 é] 3 8 2, 421 385, 916 7 97 
Washington... .... e eee uke EE | A ¾ y 
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TABLE 11.—Copper ores ! produced in the United States, 1941-45 (average) and 
1946-50, and average yield in copper, gold, and silver 


Smelting ores Concentrating ores Total 

Year Yield Yield Yield Yield | Yield Value 

ín cop- in cop- in cop r ton | per ton rton 

Short tons E Short tons 1185 Short tons 2 e in gold lin silver] In gold 

per per- per- 4| an 

cent) cent) cent) (ounce)| (ounce) silver 
1941-45 (average) | 1, 816, 760 3.90 | 82, 199, 004 0. 98 |387, 478, 899 ; 0. 0058 0. 157 $0. 31 
19160. uon ub EZ 742, 666 3.12 ¡ 58, 520, 635 .88 362, 232, 342 e . 0046 . 091 .23 
D rM S 910, 018 3.66 | 83, 283, 080 87 1187, $64, 898 : . 0058 . 095 . 29 
. ck ox 877, 748 3. 78 | 80, 098, 093 89 384. 729, 043 : . 0058 . 094 .29 
1949 ˙ kd 645, 520 3. 40 | 72, 019, 010 89 ¡376, 032, 531 è . 0057 . 093 . 28 
1950 entails 624, 261 3. 37 | 90, 206, 169 88 |394, 585, 792 S . 0062 . 089 . 30 


! Includes old tailings, smelted or retreated, etc. 
? Includes copper ore leached. 
3 Includes ore from Washington classed as zinc-copper ore. 


Smelter Production.—The recovery of copper by smelters in the 
United States from ores of domestic origin totaled 911,352 short tons 
in 1950, a 20-percent increase from the total of 757,931 tons for 1949. 
Output of United States smelters from domestic ores constituted 51 
percent of the world production during 1925-29 but dropped sharply 
in the succeeding years until 1934, when it was only 17 percent. From 
1936 to 1941 it fluctuated between 25 and 33 percent; in 1942-44 it 
was slightly above 35 percent; and in 1945—50 it ranged from 29 to 34 
percent; for the year 1950 alone it was 31 percent. 

The figures for smelter production shown in table 12 are based upon 
returns from all primary smelters handling copper-bearing materials 
produced in the United States. Blister copper is accounted for in 
terms of fine-copper content. Some casting and electrolytic copper 
produced direct from ore or matte is included in the smelter produc- 
tion, as well as in the refinery output. For Michigan, furnace-refined 
copper is included. Metallic and cement copper recovered by leach- 
ing is included in smelter production. 

The quantity and value of copper produced from domestic ores by 
smelters in the United States are shown by years for 1845-1930 in 
Mineral Resources of the United States, 1930, part I (p. 703). 


TABLE 12.—Copper produced (smelter output from domestic ores, in the United 
States, 1941-45 (average) and 1946-50, and total, 1845-1950 


E Value ! 


Year Short tons (thousands of 
dollars) 
1941-45 (BVGT rr; ⁵ð ⁵ð 986, 621 232, 843 
...... A A ones coetiacee smi s 599, 656 172, 701 
VA a wed 862, 872 360, 680 
Iss»... ¹·¹ ö y 842, 477 365, 635 
IJ A EE 757, 931 298, 625 
RA AAA :.:. E ES E E 911, 352 370, 122 
Total hh ðVſ HE 36, 405, 873 10, 992, 996 


! Excludes bonus payments of Office of Metals Reserve under Premium Price Plan In effect Feb. 1, 1942, 
to June 30, 1947. 
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TABLE 13.—Copper smelters and refineries in the United States in 1950 
[Plants that treat primary crude materials exclusively or chiefly] 


Location Company 
Arizona 
FFC Phelps Dodge Corp., 40 Wall St., New Vork 5 
Clarkdale: ... 9...;;ͤͤ ] ] y eee UAE 
Mooren GE (4d8d.0d%ſ0.ffffrn ³ðͤ eadcese ones: 
Douglas ))))!!!!.!!...;ö;X; m aE 
Hayden American Smelting & Refining Co., 120 Broad- 
way, New York 5, N. Y. 
Inspiration.......... Inspiration Consolidated Copper Co., 25 Broad- 
way, New York 4, N. Y. 
Miami International smelting & Refining Co., 25 Broad- 
way, New York 4, N. Y. 
Superior............. Magma Ge Co. , Superior, No AAA 
Maryland: Baltimore....| American melting de Refining Co., 120 Broad- 
way, New York 5, N. Y. 
Michigan: 
Hancock............ Quincy Mining Co., 63 Wall St., New York 5, N. Y. 
Houghton........... Copper Range Co. (idle), Houghton, Mich........ 
Hubbell............. Calumet & Hecla Consolidated Copper Co., Calu- 
met, Mich. 
Montana: 
Anaconda........... Anaconda e EE Mining Co., 25 Broadway, New 
York 4, N 
Great Falls )!;;·.ĩÜ]B ͤ=— y 8 
Nevada: Mc&üill......... Kennecott M Pet Corp., 120 Broadwuy, New 
York 5, N 
New Jersey: 
Carteret............. E Metal Co., 61 Broadway, New York 6, 
Perth Amboy....... American Smelting «€ Refining Co., 120 Broad- 
way, New York 5, N. Y. 
Bo: International Smelting & Refining Co., 25 Broad- 
way, New York 4, N. Y. 
New Mexico: Hurley.... Kennecott, Copper Corp., 120 Broadway, New 
or 5, . 
New York: Laurel Hill. Phani S EE Corp., 40 Wall St., New 
ork 5 
Tennessee: Copperhill... Tennessee Copper Co., 61 Broadway, New York 
6 
Texas: 
El Paso American Smelting & Refining Co., 120 Broad- 
way, New York 5, N. Y. 
S PUR Due Refining Corp., 40 Wall St., New 
k 5, N. 
ah: 
Garfleld............. American Smelting & Refining Co., 120 Broad- 
way, New York 5, N. Y. 
DO. tones. Kennecott Copper Corp., 120 Broadway, New 
York 5, N. Y. 
Tooele............... International Smelting 8 Refining Co., 25 Broad- 
way, New York 4, N. 
Washington: Tacoma.... American Smelting’ & Regale Co., 120 Broad- 


way, New York 5, N. X. 


Final product 


Electrolytic. 
Blister. 


Do. 
Electrolytic. 


Blister. 
Electrolytic. 
Blister. 
Blister and electrolytic. 
Electrolytic. 

Do. 
Blister and fire-refined. 
Blister and electrolytic. 
Blister. 


Do. 


Electrolytic and  fire-re- 
fined. 


Blister. 

Electrolytic. 

Blister. 

Blister and electrolytic. 


3 Permanently closed during year. 


Primary smelters in the United States are shown in table 13. The 
Clarkdale, Ariz., smelter of the Phelps Dodge Corp. was permanently 
closed during the year, and the new plant of the same company at Ajo, 


Ariz., began to produce during the third quarter. 


Refinery Production.—The refinery output of primary copper in 
the United States in 1950 was made by 13 plants, shown in table 13;9 
of these employed the electrolytic method only, 2 the furnace process 
on Lake Superior copper, 1 the furnace process on western ores, and 1 


both electrolytic and the furnace methods. 


Five large electrolytic refineries are on the Atlantic seaboard, three 
Lake refineries on the Great Lakes, and four electrolytic refineries west 
of the Great Lakes—one at Great Falls, Mont.; one at Tacoma, Wash. ; 
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one at El Paso, Tex.; and a new plant at Garfield, Utah. In 1942 fire- 
refined copper was produced for the first time at the Hurley, N. Mex., 
plant of the Kennecott Copper Corp.; virtually all of the plant output 
was treated by this method in 1949, but & substantial part went as 
blister to electrolytic refineries in 1950. The El Paso plant of the 
Phelps Dodge Refining Corp. produced fire-refined copper in addition 
to the electrolytic grade. The new electrolytic refinery of the Kenne- 
cott Copper Corp. at Garfield, Utah, went into production in the third 
quarter of 1950. Of the plants specified above, the Lake refinery of 
the Copper Range Co. has been idle since October 9, 1945. That of 
the Quincy Mining Co., idle since 1933, was reopened in the final 
quarter of 1948 and continued to produce through 1950. 

The leaching plant of the Inspiration Consolidated Copper Co. at 
Inspiration, Ariz., is not, strictly speaking, a refinery, although so 
listed here; it produces electrolytic copper direct from leaching solu- 
tions. At one time all of this copper was shipped as cathodes to other 
refineries, where it was melted and cast into merchant shapes. In 
1946, however, more than one-third went directly to consuming plants. 
In 1947 and 1948, the practice was continued on a considerably 
reduced scale, virtually ceased in 1949, and expanded again in 1950. 

These 14 plants constitute what commonly are termed ‘‘primary 
refineries.” The electrolytic plants, exclusive of that at Inspiration, 
have a rated capacity of 1,560,000 tons of refined copper a year. They 
produced at the rate of 84 percent of capacity in 1950. 

Tables 14 and 15 show the production of refined copper at primary 
pani planie, classified according to source of copper, grade, and form 
in which cast. 


TABLE 14.—Primary and secondary copper produced by primary refineries in 
the United States, 1941-45 (average) and 1946-50, in short tons 


1941-45 
(average) 1946 1947 1948 1949 1950 
Primary: 
From domestic ores, etc.: ! 
Electrolytic................... 807, 682 475, 571 805, 718 745, 102 600, 826 821, 803 
Gee 41, 736 21, 567 23, 998 26, 511 17. 608 29, 555 
inn 64, 956 81, 291 79, 497 88, 409 70, 581 69, 390 
rr ote 974, 374 578, 429 909, 213 860, 022 695, 015 920, 748 
From foreign ores, etc.: ! 
Electrol ITT 321, 276 300, 233 250, 757 247, 424 232, 912 319, 086 
Casting and best select........ !! ⁵ð]V» A . eA dE 
Total refinery production | 
of new copper 1, 303, 784 878, 662 | 1,159, 970 | 1,107, 446 927, 027 | 1,239, 834 
Becondary: Ed ME ME a DECK IMEEM Gerbe 
Electrolytic A Lcd 2e 91, 044 97, 615 249, 560 222, 602 196, 850 173, 063 
EE SE 7,024 7,957 19, 525 22, 774 15, 542 16, 683 
Total secondary . . .............. 98,068 | 105,572 | 269,085 | 245,376 | 212,392 | 189, 746 


Grand total..................... 1, 401, 852 | 081, 234 | L 429, 055 | 1, 352, 822 | 1, 140, 319 | 1, 429, 580 
es 
! The separation of refined copper into metal of domestic and foreign origin is only approximate, as an ac- 
curate separation at this stage of manufacture is not possible. 
? Includes copper reported from foreign scrap. 
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TABLE 15.—Copper cast in forms at primary refineries in the United States, 
1948-50 


1948 1949 1950 
"um Th ds Th ds Th ds 
ousan ousan ousan 
of short tons | Percent | of short tons | Percent | of short tons | Percent 

Wire bars..................-.. 783 58 665 59 799 
Cathodes..............-...... 76 5 123 11 189 13 
EIER cda 187 14 108 10 172 12 
E 134 10 106 9 130 9 
meon and ingot bars......... 148 11 117 10 111 8 
Other forms................... 25 2 16 1 20 2 


In addition to the primary refineries, many plants throughout the 
country operate on scrap exclusively, producing metallic copper and 
a variety of alloys. The output of these plants is not included in the 
statements of refined-copper production in tables 14 and 15 but is 
included in table 17, on secondary-copper production. 

Copper Sulfate.—Production and shipments of copper sulfate in 
1950 were greater than in 1949. Shipments exceeded production in 
both years and stocks at the end of 1950 were only 19 percent of those 
held two years earlier. 

Copper sulfate produced from blister or shot copper and from scrap 
is shown in table 16. The copper content thereof is not included in 
refinery production. | 


TABLE 16.— Production, shipments and stocks of copper sulfate in 1946-50, in 


short tons 
Production 
Shipments | Stocks at end 
Year (gross of year ! (gross 
Gross Copper weight) weight) 
weight content 
TUNG 5. ou usas Ee dado cuire inia eu E ande 127, 800 81, 956 124, 700 13, 000 
KEE 89, 100 22, 276 86, 600 10, 200 
IMS A A . 8 96, 700 24, 186 93, 100 11, 800 
LL ncc PUER 79, 000 19, 749 84, 400 6, 400 
IJ ³ AJ 8 | 87, 300 21, 814 91. 300 2, 200 


1 Some small quantities are purchased and used by producing companies, so that the figures given do 
not balance exactly. 
SECONDARY COPPER 


Copper recovered from copper scrap, copper-alloy scrap, and other 
copper-bearing scrap materials as metal, as copper alloys without 
separation of the copper, or as copper coinpounds is known as second- 
ary copper. Quantities are reported in terms of copper content. 

Secondary copper is produced from new and from old scrap. “New 
scrap” is defined as refuse produced during manufacture of copper 
articles and includes defective finished or semifinished articles that 
must be reworked. "Typical examples of new scrap are defective 
castings, clippings, punchings, turnings, borings, skimmings, drosses, 
and slag. “Old scrap" consists of metal articles that have been dis- 
carded after having been used. Such articles may be worn out, 
obsolete, or damaged. Typical examples are discarded trolley wire, 
fired cartridge cases, used pipe, and lithographers’ plates. 
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Table 17 summarizes the production of secondary copper during 
1941-50. “Refined copper produced from scrap at primary refineries 
is included in the *unalloyed" class. Detailed information appears 

in the Secondary Metals—Nonferrous chapter of this volume. 


TABLE 17.—Secondary copper produced in the United States, 1941-45 (average) 
and 1946-50, in short tons 


1941-45 
(average) 1946 1947 1948 1949 1950 

Copper recovered as unalloyed copper....| 120,678 | 136,909 | 303,092 | 284.026 | 250, 089 260, 704 
Copper recovered in alloys !............... 818,853 | 666,637 | 658,649 | 688, 762 | 463,054 716, 535 
Total secondary copper See 939, 531 | 803,546 | 961,741 | 972,788 | 713,143 977, 239 
From new scrap. 495, 302 | 397,093 | 458,365 | 467,324 | 329, 595 492, 028 
From old scrap. dd 444,229 | 406,453 | 503,376 | 505,464 | 383,548 485, 211 

Percentage equivalent of domestic 
mine outpnut.. le... 96 132 113 117 95 107 


! Includes copper ín chemicals, as follows: 1911-45 (average), 14,460; 1946, 19,102; 1947, 18,838; 1948, 17,612; 


1949, 14,810; 1950, 17,413. 
CONSUMPTION 


Consumption of primary copper, which includes copper shipped 
to the National Stockpile, was at & new peacetime peak in 1950. 
Figures on apparent consumption, as well as the derivation of these 
figures are shown in table 18; data for a long period are available on 
this basis. In estimating apparent consumption, it has been assumed 
that copper used in primary fabrication of copper is consumed. 
Although the table aims to show primary consumption only, it should 
be noted that exports and stocks, as well as the import component 
of “total supply,“ include some refined secondary copper that cannot 
be determined separately. Actual consumption of new copper would 
also differ from the figures shown in the table by changes in consumers' 
Stocks. "The figures on apparent consumption in 1947 and 1948 are 
especially distorted by the fact that during this period unusual quan- 
tities of copper were imported as scrap and reexported in refined form. 
Because refined exports cannot be broken down to show new and old 
copper, these reexports were necessarily deducted from apparent con- 
sumption even though the scrap from which they were produced was 
not included in available supply. 


TABLE 18.— New refined copper withdrawn from total year's supply on domestic 
account, 1946-50, in short tons 


1946 1947 1948 1949 1950 
Production from domestic and foreign 
ui dal 878, 662 1,159, 970 1, 107, 446 927, 927 1, 239, 834 
o A e derer e 154, 371 149, 478 249, 124 275, 811 317, 050 
Stock at beginning of year 11. 130, 000 96, 000 60, 000 67, 000 61, 000 
Total available supply............... 1,163,033 | 1,405,448 | 1,416,570 | 1,270, 738 1, 617, 884 
— ̃ ͤ — | ae ees Kee — | — — 
Copper exported !. lll 52, 629 147, 642 142, 598 137, 827 144, 561 
Stock at end of year 449 96, OOU 60, 000 67, 000 61, 000 26, 000 
A O A 148, 629 207, 642 209, 598 198, 827 170, 561 
Apparent withdrawals on domestic ac- 
E AN uou ned M edis um 1,391,000 | 1,286,000 | * 1,214,000 |31,072,000 | 31, 447, 000 


! May include some copper refined from scrap. : f : 
THEE for Otfice of Metals Reserve stock changes; OMR stocks consigned to National Stockpile 
in 
3 Includes copper delivered by industry to the National Stockpile. 
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The Bureau of Mines began to compile figures on actual consump- 
tion of refined copper in 1945. Details for 1948 to 1950, inclusive, 
are shown in table 19. Unlike table 18, in which all but new copper 
is eliminated so far as possible, table 19 does not distinguish between 
new and old copper, but covers all copper consumed in refined form. 

Consumption by wire mills was notably higher in the period 1947 
to 1950, compared with 1945 and 1946. In the latest 4-year period 
We mills have regularly taken over half of the total refined copper 
used. 


TABLE 19.—Refined copper consumed in 1948-50, by classes of consumers, in 
short tons l 


Cath- Wire and 
Class of consumer SEH bars ingot aug Billets | Other Total 
bars Sla DS 

1948: 
Wire mills....................... 13 | 743,403 | 22,390 |.........]......... 43 765, 849 
Brass mills...................... 79, 235 62,454 | 92,889 | 209,861 | 169,875 |........ 614, 314 
Chemical plants 45 PA . 5| 2,524 3, 229 
Secondary smelters.............. 4, 847 |.........- 1, 411 242 178 127 6, N 
Foundries and miscellaneous 1, 585 216 | 23, 530 67 355 | 4, 634 30, 387 
d Ne EG 85,725 | 806,073 | 140,875 | 210, 170 | 170, 413 7, 328 1, 420, 584 

1949: 
Wire mills....................... 19 |! 605, 430 /// · osa ceret 34 1 623, 713 
Brass mills...................... 72, 777 45, 033 72, 559 | 163, 982 | 123, 656 119 478, 126 
Chemical plants................. „ E E 1, 485 - 1,576 
Secondary smelters.............. Opler ll PA 1,011 250 65 10 4, 463 
Foundries and miscellaneous....| 2,595 183 | 14,628 80 26 | 4,296 21, 808 
Pa ³ð A 78, 537 [1 650, 646 106, 500 | 164,312 | 123,747 | 5,944 | ! 1, 129, 686 

1950: 
Wire millssss . 25 | 695,817 | 17,453 lacas 53 713, 354 
Brass MIS. ocurra 130, 254 67,379 | 104,359 | 212,353 | 160, 754 1 675, 100 
Chemical plants 1113 1 60 AAN A 2, 995 3,122 
Secondary smelters.............. 4, 584 192 1, 155 248 EE 30 6, 208 
Foundries and miscellaneous 1, 783 537 | 18,198 70 426 | 5,035 26, 649 
VE 136, 663 | 763, 925 | 141, 275 | 212, 677 | 161,180 | 8,714 | 1,424, 434 


1 Revised figures. 


STOCKS 


Industry stocks of metallic copper dropped in 1950, in contrast 
with the 1949 movement. Year-end inventories of refined copper 
were the lowest since 1906; unrefined stocks, however, remained at a 
more nearly normal level. Table 20 gives domestic stocks of copper 
as reported by primary smelting and refining plants. Blister and 
anode copper in transit from smelters to refineries are included with 
stocks of blister copper. 


TABLE 20.—Stocks of copper at primary smelting and refining plants in the 
United States at end of year, 1945—50, in short tons 


E m" Blister na TE Blister and 
efin materials in efine materials in 
Ycar copper ! process of Year copper ! process of 
refining 3 refining 1 
/ ⁰ 130, 000 331,000 || 194888 67, 000 183, 000 
TONG 22: dc 96, 000 254, 000 19199 61. 000 201, 000 
1047. 22 e EES 60, 000 213, 000 || 19050...................- 26, 000 232, 000 


1 May Include some copper refined from scrap. 
3 Includes copper in transit from smelters in the United States to refineries therein. 


COPPER 483 


The net drop during 1950 in producers' inventories of crude and 
refined copper combined was 20 percent. Only 10 percent of the 
end of 1950 total was in the form of refined copper, the remainder 
being in smelter shapes at smelters and in transit to refineries, and in 
smelter shapes and materials in process of refining at refineries. 

Fabricators' stocks of refined metal (including in-process copper 
and primary fabricated shapes), according to the United States 
Copper Association, were 290,241 tons at the end of 1950 or 18 percent 
less than at the beginning of the year, continuing the downtrend since 
1947. Working stocks (see table 21) were 288,392, or virtually 
unchanged from those at the end of 1949. After accounting for 
unfilled sales of metal, the deficiencies in stocks in relation to unfilled 
orders rose 181,911 tons to 218,831 tons at the end of 1950. The 
latter figure represented the largest deficiency since the end of 1946. 

Figures compiled by the Copper Institute show that domestic 
stocks of refined copper decreased from 116,027 tons at the end of 
1949 to 49,040 tons at the end of 1950. Inventory data of the Bureau 
of Mines and the Copper Institute always differ owing to somewhat 
different bases. Before 1947, a primary reason was that the Copper 
Institute coverage was limited to duty-free copper. The inclusion 
by the Copper Institute of all copper after January 1, 1947, reduced 
the differences chiefly to variations in interpretation. In the Bureau 
of Mines classification, cathodes to be used chiefly for casting into 
shapes are considered stocks in process and not refined stocks. 


TABLE 21.—Stocks of copper in fabricators’ hands at end of year, 1946-50, in 
short tons 
[U. 8. Copper Association] 
Unfilled pur- 


Btocks of chases of Working Unfilled Excess stocks 
refined refined cop- sales to over oras 


copper 1 per from customers 00 
producers 


411, 013 j ; —342, 632 


1 Includes in-process metal and primary fabricated shapes. Also includes small quantities of refined 
copper beld at refineries for fabricators' account. 


PRICES 


Reports to the Bureau of Mines from copper-selling agencies 
indicate that 1,512,000 short tons of copper were delivered to domestic 
and foreign purchasers in 1950 at an average price (f. o. b. refinery) 
of 20.8 cents a pound—a 6-percent rise from the 19.7 cents in 1949 
and 51 percent above the annual average for 1942-47. The averages 
for 1942-47 exclude bonuses paid under the Premium Price Plan 
for overquota outputs of individual mines. . These were first applicable 
to ce 1942 tonnages; the plan ended June 30, 1947. The 
history of the Premium Price Plan is given briefly in Minerals Year- 
book, 1947 (pp. 466-468) and at greater length in Bureau of Mines 
Information Circular 7536. 
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TABLE 22.— Average monthly quoted prices of electrolytic copper for domestic 
and GE shipments, f. o. b. refineries, in the United States, 1949-50, in cents 
per poun 


1949 1950 
Month ; : 
Domestic | Domestic Export Domestic | Domestic Export 
f. o. b. f. o. b. f. o. b. f. o. b. f. o. b. f. o. b. 
refinery ! | refinery? | refinery? | refinery! | refinery? | refinery ? 

Januar, 23.37 23. 200 23. 430 18. 37 18. 200 18. 420 
¡ia AA A 23. 37 23. 200 23. 432 18. 37 18. 200 18. 425 
E WEE eripe 23. 36 23. 178 23. 425 18.37 18. 200 18. 425 
ADEL: A A aera ree 21.66 21.45 21. 692 18. 83 18. 640 18. 825 
E EE 17.92 17.763 18. 019 19. SO 19. 609 19. 876 
A A ⁰ AA 16. 48 16.342 16. 543 22.11 21. 995 22.117 
JUI s s S s SL pe E E 17.01 17.059 17. 140 22. 37 22. 200 22. 425 
Ausguss tonal 7.50 17.325 17. 551 22. 74 22. 272 22. 499 
September 17. 50 17.325 17.550 23. 37 22. 900 24. 29 
Oetob erk 17. 50 17. 325 17. 550 24. 47 24. 200 24. 425 
November 18. 30 18. 062 18. 290 24.37 24. 200 24. 425 
December.................... 18 37 18. 200 18. 425 24. 37 24. 200 24. 425 
Average for year 19. 36 19. 202 19. 421 21. 46 21. 235 21. 519 


! As reported by American Metal Market. 
2 As reported by E&MJ Metal and Mineral Markets. 


TABLE 23.—Average yearly quoted prices of electrolytic copper for domestic and 
export shipments, f. o. b. refineries, in the United States, 1941-50, in cents 
per pound 


1941 


1942 | 1943 | 1944 | 1945 1948 


— — — —ä—ä—ͥ6ä—ñ—— —ä— | ce | ee | an—— a —M | ens — 


Domestic f. o. b. refinerv !....| 11.87 | 11.87 | 11.87 


11.87 | 11.87 22.20 | 19.36 | 21. 46 
Domestic f. o. b. refinery 1... . 11. 797| 11. 775 11. 775| 11. 775| 11. 775, 13. 820 20.958| 22.038, 19. 202| 21. 225 
Export f. o. b. refinery 3...... 10. 901| 11. 684| 11. 700) 11. 700 11.700; 14. 791 21.624| 22. 348| 19. 421, 21.549 


! As reported by American Metal Market. 
3 As reported by E&MJ Metal and Mineral Markets. 


Under the stimulus of continued large &nd increasing demand, 
prices for electrolytic copper, delivered Connecticut Valley, advanced 
from 18.5 cents a pound at the beginning of the year to 24.5 cents 
at its end. There was an increase of 1 cent a pound on April 18 and 
of another cent on May 18. A 2-cent markup was made early in 
June, and another 2-cent rise to 24.5 cents occurred after mid-August, 
but all sellers did not immediately adopt the latterincrease. It wasnot 
until October 2 that all primary factors were quoting 24.5 cents deliv- 
ered Connecticut Valley (in case of Kennecott Copper Corp. delivered 
anywhere in the United States). "Thereafter the price quotation 
continued unchanged for tbe remainder of the year. 

The excise tax on copper became effective again on July 1, 1950. 
When reimposed, the tax amounted to 2 cents & pound on imported 
copper as against 4 cents before suspension. After July 1 customers 
were charged an additional 2 cents & pound for whatever foreign 
copper was used in filling their orders. 

The price of export copper, f. o. b. refinery, was approximately 
0.225 cent & pound above the domestic quotation through most of the 
year, but in September, when all producers failed to move to the higher 
price level for domestic copper, the average difference amounted to 
1.399 cents. 

London Price.— The prices of the British Ministry of Supply were 
raised similarly to those in the United States, although each increase 
carried the British price (converted to the equivalent in cents per 
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pound) to about 1 cent above the United States price. A £16 per- 
ton drop immediately after the latest August rise, however, made 
the United Kingdom price temporarily lower than that in the United 
States. The price was 4153 (equivalent to 19.1 cents a pound) a 
long ton on January 1, rose to £202 (equivalent to 25.25 cents) on 
August 22 (the bighest sterling price on record), and dropped to £186 
(equivalent to 23.25 cents) the following day. The price of £202 was 
reinstated effective September 1 and continued for the remainder 


of the year. 
FOREIGN TRADE * 


The long-term position of the United States in regard to copper 
was that of an exporting nation until World War II. For many 
vears domestic mines produced far more copper than domestic in- 
dustry could utilize. Domestic smelting and refining plants, more- 
over, had capacity to treat crude materials far over those comin 
from domestic sources; the excess capacity was used to smelt an 
refine imported copper under bond for reexportation in refined or 
manufactured forms. Much domestic copper as well was shipped 
for consumption in foreign markets. Starting in 1929, however 
because of sharply reduced consumption the situation reversed, an 
the United States temporarily became a net importer, with the 
result than an excise tax of 4 cents a pound was imposed June 21, 
1932, as a means of discouraging the entry of foreign copper into 
United States consumption channels. In 1933, the United States 
resumed its net export position. With the outbreak of World War 
II in Europe and the stepup of armament requirements there and 
elsewhere, the United States became a net importer of copper. During 
the war and just after, the Government was virtually the sole copper 
importing agent; at this time, the excise tax, not being applicable to 
Government purchases of war material," was in effect suspended. 
After a brief period in which it was again applicable, the excise tax 
was suspended by acts of Congress, from April 30, 1947, to June 
30, 1950. The suspended tax, meanwhile, was reduced as a result 
of the Trade Agreement negotiations at Geneva in 1947, to 2 cents 
a pound, effective March 16, 1949. The 2-cent tax finally came into 
effect on July 1, 1950, although several attempts were made in Con- 
gress to extend the suspension. 

Much of the foreign copper currently entering the United States 
is exported after refining or after primary or later stages of fabrica- 
tion. Much of the copper exported cannot be measured quantita- 
tively, being in such items as electric motors, automobiles, and 
equipment of various types. 


IMPORTS 


Total imports of copper rose 25 percent in 1950, continuing the 
uptrend from the postwar low in 1946 and exceeding that year b 
14 percent; they were, however, only 81 percent of the all-time pea 
in 1945. Refined copper accounted for 46 percent of total receipts 
and was 15 percent higher than in 1949. Partly refined copper 
(blister, etc.), second in importance of the import classes, rose 47 
percent in 1950. Recently concentrates have gained in importance 


* Figures on imports and exports compiled by M. B. Price and E. D. Page, of tbe Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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as a source of copper; but this class dropped 4 percent in 1950, and the 
unimportant ore class likewise fell. Imports of scrap, chiefly from 
Japan, had an outstanding increase, but the higher rate was not 
expected to continue. After supplying 52-70 percent of the total 
United States imports of unmanufactured copper in 1944-49, Chile 
fell to 42 percent of the total in 1950, although receipts from Chile 
increased slightly in that year. Receipts from Canada and New- 
foundland were virtually unchanged, but this area's share of the 
total dropped from 15 to 12 percent. Rhodesia's share increased to 
13, from 5 percent, with entries expanded to three times those in 
1949. Mexico's tonnage and share of the total dropped, whereas 
Peru held its place, as imports therefrom rose 28 percent or similarly 
to the total. 


TABLE 24.—Copper (unmanufactured) imported into the United States, 1941-45 
(average) and 1946-50! 


[U. 8. Department of Commerce] 


Short tons of Short tons of 
Year contained contained 
copper 


507, 449 
2 552, 709 
690, 231 


—— o. e ca scr me em e ep aa ara e mm - a= 


! Data are “general” imports, that is, they include copper imported for immediate consumption plus 
material entering country under bond. 
2 Revised figure. 


TABLE 25.—Copper (unmanufactured) imported into the United States, 1946—50,! 
in short tons, in terms of copper content? 


U. S. Departmentjof Commerce] 


Old and 
Unrefined 
Regulus, lia, scrap cop- 
black, blis- | Refined 
black, or ter, and in per, t 


ncen- | co: - 
Ore Concen- | coarse cop 


S only for 
trates per and converter | ingots, Total 


remanu- 


S copper in | plates, : 
cement pigs or con- | or bars facture; and 
Copper verter bars cale and 
clippings 
Ir 00A 4,895 | 41,844 3777 193, 387 | 154, 371 1, 106 | 3 306, 380 
· AAA 14, 665 71, 193 5. 223 167,378 | 149, 478 5, 953 413, 890 
E A EEEE 8 8,197 | 81,301 3, 657 155, 836 | 249, 124 9,334 | 507, 449 
=== === ¿AA LL === 
1919 

Australia 850 280 d APA = PRI 2 941 
Böliyiä a ðò 992 3, 675 ;; ᷣͤ VP. ER 4. 671 
Cül3di: c cce e ecc aa 283 | 27,271 518 29 | 47,930 2, 794 78, 825 
Newfoundland-Labrador..|........ AERE a ucc A PSA 62 3, 906 
7A ³ A due 3, 695 19. 104 199 51, 770 210, 443 175 285, 385 
F ²·»A ds ee 391 Z//! K GE 244 | 215, 849 
Fr 8 8 745 ). ⁵ (A A E 812 
JBDBH- 2. is D ß WE ER 1,112 55 1, 167 
M: Ata: Gozo, and Cyprus.....)........ V ]¹·˙ A A A MA 6, S88 
We XC oe Sot et eee 271 11,167 739 51,053 1, 468 8 64, 706 
Northern Rhodesia ... 108 1 C 13 27, 244 
A O 460 6, 248 538 309 14, 756 5 22, 316 
Philippines (5) SOS AAA AR DE 59 7, 99 
A ESA O EE 11 PA 4,572 
Union of South Africa......... 294 5, 748 7 2 99 & 919 
Fü A E BEE CTC AAA 14. 727 

Other countries 79 213 19 23 102 3. 285 7 


TOl8l c coa 36,823 | 108, 814 2, 084 152,376 | 275, 811 6, 801 | 3 552, 709 


— 
i 


For footnotes, see end of table. 
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TABLE 25.—Copper (unmanufactured) imported into the United States, 1946—50,! 
in short tons, in terms of copper content ?*—Continued 


[U. 8. Department of Commerce] 


Old and 
Unrefined, 
Regulus, | black, blis- | Refined | Per 44 
, ter, an n , 
Concen- | coarse cop- up only for 
Ore | ‘trates per and Sane du GEN remanu- | Total 


cement i facture; and 
copper 1 MK or bars scale and 
clippings 
1950 
Australia. 115 J A win a oeeu tees 608 1, 301 
neuer eege 297 4, 909 ¡CA AA 8 5, 220 
Canada-Newfoundland-Lab- 

GG TD 24 | 24,379 980 |............ 52, 099 4, 783 82, 365 
Kleeder e 1, 208 12, 143 424 64, 527 | 213, 604 159 | 282, 065 
r A AA EE E 462 22, 891 
e ios 24 A AS 8 640 
pro A A WEE 124 |............ 135 3, 540 3, 799 
i A CN EE 163 595 | 27,427 26, 215 5A, 400 
Malta, Gozo, and Cyprus 6500: AAA O 8 6, 530 
Me ten... 27 9, 162 86 48, 660 4, 782 Al 62, 748 
Northern Rhodesia In E 87,062 |......... 5 | 87,300 

OFWBy AAA DEE AAA 88 1098 |............ 4, 098 
F!!! —A— a ease 740 6, 578 905 5, 851 14, 428 |............ 28, 502 
Philippines (3) rr d ato 125 10, 129 
/ IAN E IA /// = 3, 266 
Union of South Africa 36 6, 475 10 3, lic 62 9, 859 
II ³oÜW¹ AA. EE A 10, 985 |......... 13 10, 998 
Other countries 11 144 688 luna ae 477 2, 800 4,120 

TO sa es ates 2, 600 | 104, 162 3, 394 224, 222 | 317, 050 38, 803 690, 231 


! Changes for table in Minerals Yearbook, 1947, p. 470, are as follows for 1946: Regulus imported from 
Canada, 205 tons; total 777 tons. 

2 Data are ‘‘general’’ imports, that is, they include copper imported for immediate consumption plus ma- 
terial entering the country under bond. 

! Revised figure. 
Ss i credited to Southern Rhodesia by the Department of Commerce have been added to Northern 

esla. 

3 Some cop in “Ore” and “Other” from Republic of the Philippines is not separately classified and is 

included with ** Concentrates.'' 


TABLE 26.— Copper (unmanufactured) imported into the United States, 1946-50, 
by countries, in short tons, in terms ofgcopper content ! 


[U. 8. Department of Commerce] 


Country 1946 1947 1948 1949 1950 
Australia. ........ 2... ..-... EE 79 518 1, 570 941 1, 301 
Bepgan ong gg, „hh A EE = 103 
Bolivia Aa oe a ce tects ticks ee ä 4, 573 6, 752 6, 729 4, 671 5, 220 
8 E ⁵ðVB!u ow ⁵² . s m bees mE S gg Sa Ee SR 1, 30 ¡NAAA 
anada: A d ñ EEN , 285 26, 43, 56 
Newfoundland-Labrador. .......................... 3,254 | 3,962] 3,698 ) 82,821 | 82,365 
•ÜöÜ.ñ“;Cp ⁵ ß 207, 525 223, 120 320, 703 285, 386 | 292, 065 
A EE Ee 12, 378 14, 053 16,270 | 215, 849 22, 891 
RR TEE ECH 1,000 / A VE 
FU ⁰ Tdà SE 2, 978 190 482 812 640 
FFC A II WEN A E 8 3, 799 
KELAN A Hua A NN EE CI 3, 226 PO 1,167 54, 400 
NAO go A A A A 2, 689 6, 888 6, 530 
h; y ³ð K e 64, 684 75, 906 57, 593 64, 706 62, 7 
; ³ðWͥã A IA AA 791 234 352 
Northern Rhodesia ?. j)) 11, 682 os ceras 19, 061 27, 244 87, 300 
A CIO CP ↄ P A IA ESA A A PR 1 
Fl EE 30, 374 32, 597 19, 318 22, 316 28, 502 
Philippines MEA A eic states AO 2,185 2, 252 7, 969 10, 129 
A AMA .. O i ets AMT 17, 414 1,5933 4. 572 3, 266 
Union of South Africa.. 5, 396 9, 766 5, 926 8, 919 9, 859 
United indes e EE ge 4. 050 denies. oct 905 1, 925 940 
bp ACA EE Wee 10, 317 2, 208 14, 727 10, 998 
Oer une 8 834 885 2, 368 1, 495 2,725 
a BEE 8 2 396, 380 413, 890 7,449 12 552, 709 | 690, 231 


! Data are general“ imports, that is, they include copper imported for immediate consumption plus 
material entering the country under bond. 
3 Revised figure. 
! Tonnages credited to Southern Rhodesia by the U. 8. Department of Commerce have been added to 
dE Rhodesia, inasmuch as copper of the grades reported does not originate currently in Southern 
odesia. 
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Of the concentrates class, smaller imports came in 1950 from 
Canada and Newfoundland, Chile, and Mexico, but expanded ton- 
nages came from Bolivia, Cuba, and the Philippines. Rhodesia's 
increased shipments of partly refined copper to the United States 
featured this class in 1950; Chile and Peru also sent greater tonnages, 
but Mexico, Turkey and Yugoslavia accounted for smaller quan- 
tities. Receipts of 27,427 tons of refined copper from Japan and of 
4,098 tons from Norway were the highlights in this class, although 
entries from all other sources except Peru gained, and Peru main- 
tained a steady tonnage. 


EXPORTS 


Most of the copper exported from the United States is in advanced 
forms of manufacture, in which the copper content is indeterminate, 
and in the form of refined copper. Shipments in refined form increased 
5 percent in 1950. The United Kingdom received 51 percent of the 
total, France 13 percent, Italy 12 percent, India 6 percent, Nether- 
lands 4 percent, and Switzerland nearly 4 percent; the remainder went 
to countries that each received 2 percent or less of the total. Of the 
foregoing countries, only the United Kingdom, with a gain of 183 per- 
cent, received more refined copper in 1950 than in 1949. Decreases 
of 4,000 tons or more each were indicated in shipments to France, 
Germany, India, Netherlands, and Switzerland and of over 1,000 tons 
each to Argentina, Austria, Brazil, and Italy. Denmark received 
1,200 tons more and Norwav 2,700 tons more. Foreign trade with 
Norway left a small balance in favor of the United States. 

Exports of old and scrap were higher in 1950 than in 1949. All 
other export classes (rods, pipes and tubes, plates and sheets, and 
wire—insulated and other) showed marked declines in 1950. 


TABLE 27.— Copper exported from the United States, 1941-45 (average) and 
1946-50 


[U. S. Department of Commerce] 


Ore, concen- 
trates, com- Refined 


Së : Other 

1 aad iah Total (except “Other | copper Grand 

unrefined maniac copper manufactures”) manufac- total 

Y car copper (cop- tures turos ! 
per content) 
Short tons Value 

1941-45 (average 942 206, 788 207, 730 $77, 681, 586 | $1, 646, 665 | $79, 328, 251 
)) 23 97. 475 97, 408 37, 114, 211 1, 472, 662 38, A. 873 
LE ala 115 196, 999 197,114 99, 907, 924 2, 550, 974 | 102, 466, 395 
„CC 2, 473 207. 022 209, 495 111,313, 040 2, 249, 857 | 113, 5652, S97 
EX E A AS 200 195, 990 196, 190 3 95, 342, 124 1, 655, 349 | 3 96, 007, 173 
A ees: 616 192, 339 192, 955 86, 934, 184 1, 502, 017 N. 437, 101 


! Weight not recorded. 
1 Revised figure. 
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TABLE 29.—Unfabricated brass (ingots, bars, rods, shapes, plates, and sheets) 
exported from the United States, 1945-50 


[U. S. Department of Commerce] 


Short tons Value 


33,810 | $11,850, 242 
3, 879, 189 
7, 640, 678 


TABLE 30.—Brass and bronze exported from the United States, 1949-50, by 
classes 


[U. 8. Department of Commerce] 


1949 1950 
Class SSS 
Short tons Value Short tons Value 

o ee ĩð 794 $347, 903 531 $202, 641 
Scrap nd... sendre 13,963 | 4,673, 525 9, 004 2, 635, 764 
Bars, rods, and shapes 1,583 | 1,044, 606 866 652, 692 
Plates and sheet 1,930 | 1, 688, 000 937 839, 155 
Pipes na)), eet deis 1,574 | 1,522, 619 1, 029 1, 039, 860 
r; ðV 8 6 1. 053, 459 814 1,339, 570 
Plumbers’ brass good 1, 571 3, 138, 067 1, 922 4,009, 7 
Wire of brass or bronze... 1, 447 | 1, 596, 073 1, 153 1, 293, 773 
Hardware of brass or bronze............-...---.-------- (1) 950. 803 (1) 781, 053 
Other brass or bronze manufactures _.....-..---.--.-.-. (1) 4, 518, 492 (1) 4, 394, 231 

MM aces ce ͤ cosa (1) 20, 563, 547 (1) 17, 188, 502 

1 Weight not recorded. 


TABLE 31.— Copper sulfate (blue vitriol) exported from the United States, 1945-50 


[U. 8. Department of Commerce] 


Y ear Short tons Value | Year Short tons Value 
— ANA EE EE 
IJ!!! ee E 34,967 | $3,419,332 || 194... 42, 135 $6, 514, 960 
IJ EE 41, 345 4,076,850 || 194 31,717 4, 320, 726 
E AI A Sows 34, 021 4, 099, 551 || 19500 30, 149 4, 151, 265 


WORLD REVIEW 


World mine production of copper rose 11 percent in 1950, and the 
rate was the highest since 1944. Among leading copper-producing 
areas, Belgian Congo and Northern Rhodesia established new peaks, 
with gains of 24 and 15 percent, respectively, over 1949 and 6 and 12 
percent over the previous high records in 1942 and 1940, respectively. 
Output in the United States increased 21 percent over 1949 and was 
the largest since 1944. 

In Canada production was slightly less than in 1949, but otherwise 
at the highest level since 1944. Chilean production, in contrast, 
declined to the lowest rate since 1940. 
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TABLE 32.— World mine production of copper, 1944-50, in metric tons 
[Compiled by Berenice B. Mitchell] 


Country 1944 1945 1946 1947 1948 1949 1950 
E ae e 248,145 | 215, 416 166,892 | 204,897 218, 387 
e ue ss Dm Sees ; i „ ; 1 
Newfoundland. .......--..- 4,458 | 3,853 4120 } 239, 003 | 237,603 
FFF 11,323 | 13, 729 16,300 | 17, 400 20, 420 
Mekito: E 61. 054 64, 811 59, 076 57, 246 61, 699 
United States. 552,234 | 768,892 | 757,326 | 682, 880 ` 
Total North America.. . I,. 183, 329 795, 961 |1,056, 182 |1,055,215 | 996,529 | 1, 144, 660 
South A merica: 
Bolivia t.. sees geese cesses 6, 127 6, 241 6, 616 5, 074 4, 704 
Sl A 365, 034 426, 671 444,949 | 371, 095 360, 515 
e 2 2, 699 166 474 704 526 
Pei: A 24,592 | 22,492 | 18,068 | 27, 959 29, 930 


—— . a PP MÀ 


398, 452 | 455,570 | 470,107 | 404,832 | 395,675 


———9 n | ——— . |__| — — —————— 
— M á—Á | M ——— | ——— | ——À ——ÓÓ — . — ——̃— 


Europe: 
Austria 1 9 982 1. 296 1, 635 
Einen sc 13, 550 15, 409 18, 384 18, 741 15, 600 
France 458 Q) 
TE AIR 1 R bli 3 364 804 1, 360 
"ederal Republic. ..... ) 
Soviet Zone 18,300 | 17,500 ( 00 Q () 
Hungary.............-....- 160 4 300 (3) 3) (3) 
Italy..............---.----- 136 1 6 
Norway...----------------- 12,249 | 14,707 | 15,112] 14,875 15, 400 
F 5, 503 6, 702 6, 802 
Sweden 15, 362 13, 144 14, 835 16, 273 16, 099 
U. 8. 8. R.4910 lll. 150, 000 | 180,000 | 200, 000 218, 000 
Yugoslavia 122. 32,250 | 40,500 | 52, 500 34, é 
Total Europe t *.......... 250, 000 275,000 | 305,000 | 310,000 330, 000 
Asia: 
Ching €& ..... aeos — 047 915 472 1, 874 4 4, 000 
Cyprus A cos 71 12, 681 15, 735 23, 936 23, 301 
E 6, 060 5, 462 6, 316 ; 7, 
Indonesia (3) 3) O AAA AA 
FFC 17,173 | 21,892 | 25, 765 32, 741 39, 322 
Korea (South )))) 5 389 66 
Philippines.) d) 22 2. 502 3, 350 7, 007 3, 000 
Taiwan (Formosa) 3 3 1, 183 (3) Q) 
TTT E 10 10, 050 | 10 10, 080 12, 367 13, 130 13, 300 
„?! (9) (°?) (9) (9) 
Total Asia 19 1 37, 000 56, 000 67, 000 85, 000 90, 000 
. , è ee A 81 
O AA 394 1,375 
Belgian Congo 100 143, 885 150, 840 155, 481 141, 399 175, 920 
French Morocco 67 518 60 
Northern Rhodesia........ 191,546 | 197,288 | 226,472 | 259,084 | 297,487 
Southern Rhodesia......... 145 174 131 7 
South-West Africa .........].......... |... .......].......... 4 3, 100 8, 270 9, 622 10, 961 
Union of South Africa...... 27, 004 29, 330 29, 450 30, 454 33, 082 
Total Africa 362, 728 380, 800 420, 716 441, 799 519, 941 
a 18, 040 13, 334 12, 567 13, 678 14, 500 
World total 413. .......... 2, 525, 000 |2, 105, 000 |1, 865, 000 2. 235, 000 |2, 330, 000 |2, 250, 000 2, 495, 000 
' Copper content of exports. 


2 United States imports. 

3 Data not available; estimate by authors of chapter included in continental and world totals. 

1 Approximate production. 

$ American and British zones only. 

* January to June, inclusive. 

! According to Yearbook of American Bureau of Metal Statistics. 

$ Starting in 1947 does not include content of pyrites shipped to foreign countries, the copper content of 
which may or may not be recovered. 

Output from U. S. 8. R. in Asia included with U. S. 8. R. in Europe. 

5 Smelter production. 

!! Represents area designated as Free China during the period of Japanese occupation. 

u Fiscal year ended Mar. 31, 1945, 

u Includes estimates for Burma. 
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TABLE 33.— World smelter production of copper, 1944-50, in metric tons 
{Compiled by Berenice B. Mitchell] 


Country | 1944 1945 


North America: 


Gans tacos E 1 224, 049 | 1198, 427 | 1 151,434 | 179,997 | 200,736 | 25. 0 217. 


Merten A A 32, 974 53, 287 52,371 58, 475 48, 761 49. 359 . 477 
United States 22224. 1,022,382 | 784,173 | 592,229 | 857,007 | 839,550 | 779, 842 914 917 


Total North America... [1,279,405 1,035,887 | 796, 034 1. 095, 479 11, 089, 047 1.034. 299 1. 181. 37 


— | — —— 
—— — — ——— — ——— —— ——— C ͤ—.v—ꝓ)7 7 —*— 


South America: 


ie. eee eee 489, 906 | 462, 080 408, 400 | 424,881 | 350, 737 345, 00% 
Ecuador coo 3, 708 %% A AE AP 8 
POP EE , 888 25, 550 17, 824 11, 824 21, 119 2 

Total South America 520, 502 | 490, 915 426,224 | 436,705 | 371.856 ee 

Europe: 
A e E, 6, 051 158 8 378 2, 143 3. 761 515 
Belgium .. C4//ö0Ü0Ü ¾ ͤ acero 8 (3) Ci 
Finland AA 6, 756 13, 686 20, 952 21, 087 20, 672 18, 221 13, 572 
France € ................... 20 25 2 318 77 (3) () 
M den ] Republi 8 3200, 645 
eral Republic. ` ` $932,016 199 62, 244 | * 115, 536 : 
Soviet Zone... \ 7 24, 000 f 18, 200 : 38, 809 { (5) (5) (5) IO 
Italy oo el aaa 231 2, 181 7 105 167 30 4 
Nor wass 937 1, 692 7, 549 7, 920 8, 935 9, 306 9. 
Rumania................. 8 5 1,116 (5) (5) (5 C 
San ?“’ 8. 340 4, 465 8, 147 5.971 5. 060 6. 155 5. K 
Sweden 15. 062 18. 249 14. 471 14, 258 7. 180 14. 359 14, NN 
U.S.S. R.7 1b0 .... 135, 000 140, 000 150, 000 165. 000 180. 000 200,000 215 vr 
Vugosla via) 22, 700 12, 500 32. 250 40, 500 52, 500 34, 000 ' 4n, U 
Total Europe? 19. ___..... 225, 000 215, 000 275, 000 305, 000 365, 000 445,000 | 525,00 
Asia: d 
LN 01 [) EE 1 1,030 623 947 915 472 1, 874 74,0% 
¡Ga A 5, 822 6, 096 6, 412 6, 126 5,957 63% K. zi 
Japan EE 12 102, 352 45, 737 23, 043 36, 812 54, 330 74, 037 GI 
orea: 
North Korea ) 5.193 { (5) (3) (5) (5 (3) (5) 
South Korea........... V 427 527 392 514 308 | (3) 
Murk? 11, 050 9. 858 10, 050 10, 080 10, 979 11, 283 | 11,70 
Total Asia 7 110 125, 500 68, 000 46, 000 60, 000 77, 000 100, 000 | 110, mn 
Bee le LE 
Africa: 
Belgian Congo 165, 484 160, 200 143, 885 150, 840 155, 481 141, 399 175, 90 
Northern Rhodesia .......| 224,397 | 197,192 | 185,607 | 195,610 | 217,044 | 263, 491 279, N. 
Union of South Africa. .... 22, 397 23, 665 26, 7 29, 026 28, 993 29, 717 33,342 
Total Africa.............. 412, 278.| 381,057 356, 215 375, 476 401, 518 434, 607 489, 219 
Australia ...................... 20, 217 20, 827 23, 023 19, 818 11, 572 10, 016 13,70 
World total ?...........-./2,585, 000 |2 210, 000 E 875, 000 2 280, 000 |2, 380, 000 |2, 395, 000 | 2, 657, 060 


1 poppe content of blister produced. 

2 Smelter output from domestic and foreign ores, exclusive of serap. Production from domestic ores 
only, exclusive of scrap, was as follows: 1944, 910,245; 1915, 710,073; 1946, 543,995; 1947, 782,780; 1948, 764.27: 
1949, 687,580; 1950, 826,760. The diversion during the war of Belgian Congo matte from its previous desti 
E Belgium, for resmelting ín the United States results in some duplication. The movement ended 
n A 

3 United States imports. 

Figures represent blister copper only. Belgium reports a large output of refined copper which is net 
included above as it is believed produced principally from crude copper from Belgian Congo and would 
therefore duplicate output reported under the latter country. 

: Data not available; estimate by authors of chapter included in continental and world totals. 

: Exclusivo of material from scrap. 

Pproximate production. 

: Includes scrap, 

OD EI and British zones only. 

n Re Put from U. S. S. R. in Asis Included with U. 8. S. R. in Europe. 


Presents aren desi x MI à 8 
15 bk a designated as Free China during th anese 
Fiscal year ended Mar. 31 1045. g the period of Jupanese occupation. 
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Belgian Congo.—Conforming to the trend in most major copper- 
producing countries, copper production in Belgian Congo rose 24 per- 
cent in 1950, the largest percentage gain among the important copper 
areas. The rise, according to the Union Miniére du Haut Katanga, 
only producer in the country, was made possible chiefly by the more 
normal rainfall during the year and by the commissioning of a new 
hydroelectric station. New electrolytic refining facilities have in- 
eet production capacity of electrolytic copper about 10,000 tons 
annually. 

Belgium signed agreements with the Economic Cooperation Admin- 
istration and the Export-Import Bank under which the country will 
receive a loan of $1,778,000 to help finance the initial stages of a major 
road development in Belgian Congo. The Congo road project is one 
phase of the Belgian Government’s 10-year plan for the economic and 
social development of the African territory. The copper industry of 
Belgian Congo should benefit by the program. 

Canada.—Mine production of copper fell 1 percent below 1949 but 
otherwise was the highest annual total since 1944. Refinery output 
rose 5 percent in 1950 continuing the up-trend in progress since the 
recent low in 1946. Refined-copper consumption was 106,868 tons in 
1950 compared with 101,443 in 1949. 


TABLE 34.—Copper produced (mine output) in Canada, 1946-50, by Provinces, 
in short tons ! 


1950 (pre- 
1949 liminary) 


— | ES —ñ. —ää—ͤ— | a ED 


Province 


British Columbia. 20, 27,055 21, 727 
))) 8 15, 316 16, 960 21, 045 
Newfoundland (not Canadian 194648). TI 3, 617 3, 057 

J: t tal eer beu 89, 712 113, 934 120, 383 113, 043 114, 758 
leegen 34, 899 42, 561 48, 813 67, 822 72, 826 
Saskatchewca nn 31. 356 33, 151 31.074 34, 960 28, 501 


Iii | 183, 968 225, 862 240, 732 263, 457 | 261, 914 


Dominion Bureau of Statistics, Department of Trade and Commerce, Government of Canada, Pre- 
inary Report on Mineral Production, 1950. 


Ontario produced more than half of Canada's total for many years 
but fell to 43 percent in 1949 and 44 in 1950. The copper is derived 
from the nickel-copper ores of the Sudbury district; the International 
Nickel Co. of Canada, Ltd., is the outstanding producer in the 
Province and in Canada. Despite the company's importance as a 
copper producer, the principal value derived from the ore is from 
nickel, and the market for nickel is usually the dominant factor 
determining the rate of copper production. Accelerated open-pit 
output to fill World War 11 demands for nickel and copper has 
shortened the life of the pits. The company expects that surface 
deposits will be exhausted b 1953, but expanded underground oper- 
ations to compensate for loss of pit ore are expected to lead to an 
output capacity of 13,000,000 tons of underground ore annually by 
that time. A major change is to involve the mining, by block-caving 
methods at the Creighton mine, of ores of lower grade than ever 
before. The new 6,000-ton mill at the Creighton is being enlarged 
and was planned to have a rated capacity of 10,000 tons by the end 
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of 1951. The Murray mine was brought to a regular production basis 
during the year and by the end of the year was producing about 
4,500 tons a day. Proved company reserves rose again in 1950 and 
stood at 252,859,725 short tons at the year end compared with 
251,805,157 tons at its beginning. The nickel-copper content on 
December 31 was 7,669,219 tons compared with 7,630,099 & year 
earlier. The ore mined in 1950 was 9,849,024 tons compared with 
9,984,891 in 1949, of which 5,733,269 and 5,015,318 tons, respectively, 
were underground, and 4,115,755 and 4,969,573 tons, respectively, 
open pit. The company delivered 106,474 tons of copper in 1950 
and 110,538 in 1949, and 128,205 and 104,646 tons, respectively, of 
nickel in the same years. The company announced that oxygen 
flash smelting of copper concentrates would soon be in operation. 
A 300-ton-per-day oxygen generating unit and a new copper-concen- 
trate smelting furnace of novel design were expected to be in oper- 
ation before the end of the year; recovery of sulfur dioxide as a by- 
product is & feature of the plant. 

The Falconbridge Nickel Mines, Ltd.—the other important pro- 
ducer in Ontario—hoisted 881,838 tons of ore at the Falconbridge 
mine compared with 921,916 in 1949. Development ore at the 
McKim mine totaled 46,997 tons compared with 15,896 in 1949. 
The McKim was expected to begin regular production in*1951 and 
to reach full-scale operation by midyear. Reserves of developed 
ore were 9,369,000 tons averaging 1.60 percent nickel and 0.86 percent 
copper in the Falconbridge and McKim mines at the end of 1950; 
indicated ore reserves were 5,778,500 tons averaging 1.86 and 1.03 
percent, respectively, in all Sudbury district holdings. 

Quebec is regularly Canada's second most important copper Province. 
The largest producer here is Noranda Mines, Ltd., which operates the 
Horne mine. A total of 1,349,369 tons was hoisted in 1950, the largest 
tonnage since 1944. Copper production of 25,731 short tons, however, 
was slightly below 1949 and also under 1945. In addition, 202,453 
ounces of gold and 572,080 ounces of silver were produced from 
Horne ore. Developed ore reserves above the 2,975-foot level were 
16,590,000 tons averaging 2.22 percent copper and 0.186 ounce gold 
per ton, of which 4,031,000 tons averaged 7.05 percent copper and 
0.157 ounce gold and 12,559,000 tons averaged 0.68 percent copper 
and 0.195 ounce gold. In addition to the 714,597 tons of Horne ore 
and concentrate the smelter treated 529,103 tons of custom material, 
which yielded 46,955 tons of copper. 

At the end of 1950 the mill at the East Sullivan property was 
operating at close to maximum efficient capacity of 2,500 tons a day. 

Production was begun at the property of Quemont Mining Corp., 
Ltd., in 1949, and 759,663 tons of ore were milled in 1950. "The 
property, in which Noranda has a substantial interest, adjoins the 
Horne mine. Metal shipments were 11,634 tons of copper, 9,210 tons 
of zinc, 109,274 ounces of gold, and 412,007 ounces of silver. Copper 
concentrate goes to the Noranda smelter and zinc concentrate to the 
United States. As of January 1, 1951, reserves above the 2,340-foot 
level were 9,402,000 tons containing 1.43 percent copper, 2.87 percent 
zinc, 0.167 ounce gold, and 0.95 ounce silver to the ton. 

The Normetal Mining Corp., Ltd., milled 363,297 tons of ore, aver- 
aging 2.45 percent copper, 8.08 percent zinc, 0.031 ounce gold, and 
2./2 ounces silver in 1950. "The copper concentrate is smelted at 
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Noranda; 58 percent of the zinc concentrate was shipped to the 
United States and the remainder to Belgium. Metals recovered were 
7,853 tons of copper, 24,027 tons of zinc, 5,118 ounces of gold, and 
491,798 ounces of silver. Ore reserves at the end of 1950 were 1, 544, 600 
tons of ore averaging 3.37 percent copper and 7.41 percent zinc, and 
28,500 tons of ore averaging 0.55 percent copper and 16.93 percent 
zinc. 

At the property of the Waite Amulet Mines, Ltd. (controlled by 
Noranda), 424,365 tons of ore were milled and 12,936 tons of copper, 
22,688 tons of zinc, 9,002 ounces of gold, and 373,398 ounces of AE 
produced. Ore reserves at the Waite mine were raised from 48,000 
to 765,000 tons during the year owing chiefly to developments at 
“East Waite”, where 700,000 tons averaging 4 percent copper and 
3 percent zinc were in sight at the year end. "Ore reserves of 1,123,186 
tons at Amulet Dufault included 871,076 tons averaging 5.67 percent 
copper &nd 4.08 percent zinc, 52,110 tons averaging 1.11 percent 
copper and 6.02 percent zinc, and 200,000 tons averaging 2.75 percent 
copper and 0.6 percent zinc. 

The Canadian Copper Refiners, Ltd. (controlled by Noranda), pro- 
duced 123,200 tons of refined copper, compared with 111,100 tons 
in 1949. 

At the Gaspé copper property of Noranda Mines, Ltd., 10,000,000 
tons of ore was added to reserves. Reserves in Copper Mountain 
and in the upper zones in Needle Mountain average less than 1 percent 
copper, but 20,000,000 tons in the lower Needle Mountain zone 
average 2 percent. "The total tonnage in the Gaspé property is now 
estimated at 57,000,000 tons, containing 1 percent copper. 

Copper produced in Saskatchewan and Manitoba comes almost 
entirely from the Flin Flon mine of the Hudson Bay Mining & Smelt- 
ing Co., Ltd., and the Sherridon operation of Sherritt Gordon Mines, 
Ltd. At the Hudson Bay mine 1,854,755 tons of ore was mined, of 
which 1,852,394 tons containing 2.24 percent copper, 4.6 percent zinc, 
0.083 ounce gold, and 1.34 ounces silver per ton was milled; the con- 
centrates therefrom—16,051 tons of direct-smelting ore from the 
stockpile and 41,496 tons of purchased concentrates— were treated 
for the production of 42,417 tons of copper, 48,944 tons of zinc, 
130,041 ounces of gold, and 1,947,318 ounces of silver. Exclusive of 
custom production, company blister containing 42,632 tons of copper, 

131,797 ounces of gold, 1,965,328 ounces of silver, and 142,242 pounds 
of selenium was shipped to the refinery. The company reported that 
no additional ore has been developed as yet in the lower levels of the 
mine but that geological conditions have not changed in depth and 
that a large amount of exploration work remains to be done. Reserves 
at the beginning of 1950 were reported as 20,157,000 tons, averaging 
3.(4 percent copper, 4.34 percent zinc, and 0.084 ounce gold and 1.14 
Ounces silver per ton. 

In 1950, 375,592 tons of ore were hoisted by Sherritt Gordon 
Mines, Ltd., compared with 432,524 tons in 1949. The higher price 
for copper again extended the life of the West mine; and whereas 
mo new ore was found, some marginal material became economic 
when mined with higher-grade reserves. Reserves at the end of the 
year were 128,431 tons, averaging 2.59 percent copper, 2.07 percent 
zinc, and 0.021 ounce gold and 0.62 ounce silver per ton. Produc- 
tion in 1950 was 7,337 tons of copper, 8,344 tons of zinc concentrates, 
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4,441 ounces of gold, and 135,339 ounces of silver. Plans for bring- 
ing the Lynn Lake property into production progressed during the 
year. This ore contains more nickel than copper, and the company 
plans to build a completely integrated plant, including a nickel 
refinery. Production annually of about 8,500 tons of refined nickel, 
4,500 tons of copper, 300,000 pounds of cobalt, and 70,000 tons of 
ammonium sulfate is anticipated. To attain the foregoing output, 
initial production of about 2,000 tons a day from the two highest- 
rade ore bodies will be treated. Later on, as the lower- e ore 

odies are brought into production, the tonnage of ore treated will 
be increased to maintain metal output. Copper concentrates at 
first will be custom-smelted but will later be treated in the company’s 
own refinery. Exploration work in 1950 added to Lynn Lake’s 
reserves, which at the end of the year were 14,055,000 tons averaging 
1.223 percent nickel and 0.618 percent copper. 

Chief producers in British Columbia are the Granby Consolidated 
Mining, Smelting & Power Co., Ltd., and the Britannia Mining & 
Smelting Co., Ltd. 

At the concentrator of Granby Consolidated Mining, Smelting & 
Power Co., Ltd., 1,799,853 tons of ore were treated. Company 
production was 12,743 tons of copper, 8,475 ounces of gold, and 
173,424 ounces of silver compared with 17,847 tons of copper, 11,904 
ounces of gold, and 255,931 ounces of silver in 1949. Rechecki 
previous estimates of tonnages and grade in various ore blocks result 
in a reduction in ore reserves to 5,530,000 tons of ore averaging 1—1.1 
percent copper at the year end. At the end of 1949, reserves were 
reported to be 7,524,000 tons. 

Exports of ingots, bars, and billets from Canada in 1950 as com- 
pared with 1949 were as follows, by countries of destination, in short 
tons: 


Destination: 1949 1950 
United Kingdom: ..2.2 ccoo dete sea 59, 491 64, 325 
United DURES ĩ ↄ˙ yd . a Le ua 50, 212 50, 425 
LI EE , (41 : 
RE 7, 403 5, 064 
Netherlands EE 756 1, 871 
r,... ee Leu oe TL 1, 847 1, 867 

GEN 98 1, 075 
Brazil ee 790 858 
Hong nee 207 734 
0 A A ate IS 615 1, 290 


127,160 134, 242 


Exports of copper in ore, matte, regulus, etc., totaled 32,299 
(37,057 in 1949) tons, of which the United States was the destination 
of 25,495 (29,650) tons, Norway 6,118 (6,495) tons, the United 
Kingdom 686 (800) tons, and Belgium no (112) tons. In addition, 
15,941 (31,529) tons of rods, strips, sheet, and tubing and 6,233 
(3,514) tons of old and scrap copper, were shipped from the country. 

Chile.—Mine output of copper decreased 3 percent in 1950, and 
smelter production fell 2 percent, continuing the declines from recent 
highs established in 1948. Production was interrupted several times 
by labor strikes, two of approximately 3 weeks’ duration each occur- 
ring at the Chuquicamata mine and one at the Andes mine lasting 
from late August until October 1. Two or three other strikes of 
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shorter duration affected production adversely. According to the 
annual report to stockholders of the Kennecott Copper Corp., martial 
law was imposed August 22, 1949, in all mining districts in Chile and 
was terminated in March 1950. 

The Chuquicamata mine of the Chile Exploration Co., a subsidiary 
of the Anaconda Copper Mining Co., produced 172,286 short tons 
of copper compared with 193,001 tons in 1949. Deliveries were 
183,695 and 196,575 tons, respectively, in the 2 years. Construction 
of the new metallurgical plant for treatment of sulfide ores which 
had been begun in 1949, progressed on schedule. The plant was 
made necessary by depletion of the oxide ores that have formed the 
basis of operations since they were begun in 1915. According to 
the company: 


This plant, which will consist of a sulphide concentrator and a smelter, should 
be in full operation before the end of 1952. The concentrator will have capacity 
to treat 30,000 tons of sulphide and mixed ores per day. Each section consists 
of one 10 ft. x 14 ft. rod mill and one 10 ft. x 12 ft. ball mill with classifiers and 
58 flotation cells. The smelter will contain three reverberatory furnaces each 
35 ft. x 125 ft. and three 13 ft. x 30 ft. Pierce Smith Converters. The estimated 
output of this sulphide plant will be 300,000,000 pounds of blister copper per 
year. 

During 1950 practically all of the excavation for the new Plant was completed, 
amounting to 1,900,000 cubic yards. A total of 24,000 tons of structural steel 
required for the Plant buildings, has been delivered and a substantial part of it 
has been erected. A gravity water pipe line with intake works, will be com- 
pleted by April, capable of delivering 40,000 tons of water per day to the plant. 
Standard gauge electrified railroad lines for this project, totaling 12 miles, have 
been completed. 44 housing units for married members of the staff were com- 
pleted and construction is now well under way on 545 additional houses for mar- 
ried workmen and their families. These units are in addition to accommodations 
built in 1949 for 950 single men. 

The total estimated cost of the new Sulphide Plant is approximately $90,000,000. 
The expenditures on this project through December 31, 1950 totaled $44,836,645‘ 
of which $21,803,984 was expended during 1950. 


At the Andes mine 49,869 tons of copper was produced compared 
with 53,473 tons in 1949. 

At the Braden mine of the Kennecott Copper Corp. a total of 

8,471,004 tons of ore, assaying 2.09 percent copper, was mined and 
milled. Smelter output was 157,910 tons compared with 139,592 
tons in 1949. The company announced] that the accelerated mine 
development program begun in 1949 had placed the mine in position 
to maintain normal production. The company stated: The follow- 
ing economies were effected: (1) a saving in manpower was brought 
about by increasing the number of gathering dumps on the producing 
levels; (2) timber consumption has been greatly reduced through the 
changeover to modified sublevel caving; and (3) a considerable saving 
in upkeep was made by housing at Sewell the workers who formerly 
lived at the Teniente “C” camp.” Snowfall greater by 55 percent 
than in 1949 virtually assured adequate water for normal operations 
during the winter months. 
_ Chilean exports of the chief types of copper by countries, are shown 
in table 35.. Other copper exports from Chile, all to the United 
States except as indicated, were 163 tons of ore, 16,005 tons of con- 
centrates (415 tons to Germany), 341 tons of precipitates, 480 tons 
of cement copper, 766 tons of scrap, and 325 tons of remelted scrap 
bars (all to Argentina). 
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TABLE 35.—Principal types of copper exported from Chile in 1950, by countries, 
in metric tons 


VE Standard | Elongated 

— ee NER andar onga 

(blister) | wire bars | Total 
Electrolytic) Fire-refined 


— —— — EY •—äꝛ——— o. — 


United States 99, 949 102, 739 47, 96000 250, 648 
II ³˙w¹ co Ead Matre se 11, 778 1, 044 10, 000 |............ 22, 822 
Frant EE 9, 248 5, 924 500-[:2 2 222222 15.672 
Bräzil ee C 10, 577 1) A 12. 325 
Germ AAA ES dashed 3, 402 3, 734 1, 086 8, 222 
Arent EE, A ( 697 5, S36 
Poland. cuc esce coec ³ AVV o 2, 032 
e . E 51 1:422 AAA E 1,473 
h ests oe eee AP ³⁰MA EE 597 597 
Switzerland... e ca ecl leu e e mAo RES Se ONT A EE uM Ebo 554 
NOLWHY AA A O20) ARA 00A AAA 526 
Czechoslovakia. adde d AI EE Mm 
Bel GO: e ds 102 733 100 329 
Other countries 117 AAA ³ ase 221 
lf! ³ 132, 932 117, 158 64, 226 7, 480 321, 7 


France.—It is reported that a new company, Cie Générale d’Elec- 
trolyse du Palais, has been formed to lease the Palais-sur-Vienne 
electrolytic refinery near Limoges, France. The companies partici- 
pating in the new concern are the Union Miniére du Haut Katanga 
and its subsidiary (Société Générale Métallurgique de Hoboken— 
Belgium) and the French companies Cie Générale du Duralumin 
et du Cuivre (Cegedur), Cie. Francaise des Métaux and Tréfileries 
et Laminoirs du Havre. A minimum of 180,000 tons of rough copper 
in a 15-year period is guaranteed the refinery.’ 

Mozambique.—The Economic Cooperation Administration has 
granted Portugal aid to help solve the problem of traffic congestion 
ùt the port of Beira, long the principal outlet for mineral products of 
Northern and Southern Rhodesia, and to some extent of Belgian 
Congo. An advance of $950,000, as well as 4,250,000 Netherlands 
guilders (about $1,118,400), was granted from Marshall Plan counter- 
et funds. Copper is one of the chief items being shipped from 

elra, 

Northern Rhodesia.—Production of copper increased notably again 
in 1950, continuing the advance since 1946. Output thus established 
a new all-time high, exceeding the previous peak of 1940 by 12 percent. 
Nonetheless, continued rail-transportation difficulties that interfered 
with delivery of adequate supplies of coal prevented full attainment 
of production objectives. The copper companies, in conjunction 
with the Northern Rhodesian Government and the British South 
Africa Co., entered into an agreement to survey the coal resources of 
Northern Rhodesia, but, as late as November 1950, there were no 
indications of payable deposits. Burning of wood to supplement 
inadequate coal supplies increased still further in 1950. The Eco- 
nomic Cooperation Administration approved a technical assistance 
project to help the British Government make a preliminary survey 
in connection with the proposed construction of a railway link between 
Rhodesia and East Africa. The survey was to be financed jointly by 
ECA and the British Government; ECA was to pay the dollar costs, 
estimated at $40,000. Five members of the Anglo-American Corp. 
secured permission of the British Treasury to transfer their headquar- 


‘Metal Bulletin (London), No. 3531, October 6, 1950, p. 11. 
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ters offices from London to Northern Rhodesia. Substantial tax 
savings were to be realized by the move. The five companies were 
Rhokana Corp., Nchanga Consolidated Copper Mines, Rhodesia 
Copper Refineries, Rhodesian Anglo American, and Rhodesian 
Broken Hill Development. 

A total of 3,366,500 short dry tons of ore, containing 2.38 percent 
copper, was mined at the Roan Antelope mine in the fiscal year ended 
June 30, 1950, or 10 percent above the previous fiscal year. Pro- 
duction of blister copper was 71,184 short tons compared with 62,901 
short tons in the 1949 fiscal year. Ore reserves at the end of June 
1950 were estimated at 93,317,965 tons, averaging 3.25 percent copper. 
The increase in reserves as compared with 1949 resulted from the 
thickness of ore in portions of the mine being greater than had been 
estumated from borehole information. 

The Rhokana Corp., Ltd., produced 130,071 short tons of copper 
in the year ended June 30, 1950, of which 17,557 (13,734 in 1949) 
tons was Nkana blister copper, 39,866 (38,438 in 1949) Nchanga 
blister, and 72,648 (70,246 in 1949) Nkana electrolytic copper. Vir- 
tually the entire output in the next fiscal year will be electrolytic 
copper owing to anticipated completion of the extension of the Rho- 
desia Copper Refineries, Ltd. Ore reserves at the end of June 1950 
were as follows: 


Copper 

Short tons (percent) 

Nkana north ore bodo 30, 700, 600 3. 10 
Nkana south ore bod 20, 165, 000 2. 78 
Mindola rede,... eer ee eee 52, 788, 000 3. 60 
A ³o˙˙ i usce ditti 103, 653, 600 3. 29 


The over-all total was reduced during the year from 107,288,600 tons, 
averaging 3.35 percent copper. 

The extension program at Nchanga—to increase production to 
about 64,000 long (uearly 72,000 short) tons— was reported to be 
nearing completion. Further expansion to 121,000 short tons, to be 
Geer immediately, was decided upon and planned for completion 
by the end of 1952. According to the Yearbook of the American 
Bureau of Metal Statistics for 1950, reserves at the Nchanga mine in 
1950 were 138,391,954 short tons, averaging 4.66 percent copper. 

The Mufulira Copper Mines, Ltd., Get 3,134,493 short tons of 
ore during the fiscal year ended June 30—a new record; of the 1949-50 
tonnage, 56 percent was produced by block-caving methods. Blister- 
copper production was 86,294 tons, an increase of 9 percent over 
1948-49. Construction of the company’s electrolytic refinery was 
begun in April. Progress was said to be up to schedule, and the re- 
finery was expected to start production of cathodes in the first half of 
1952. Estimated ore reserves, as of June 30, were 162,822,000 tons, 
containing 3.89 percent copper. 

Peru.—Mine output of copper rose from 27,959 metric (30,820 
short) tons in 1949 to 29,930 metric (32,992 short) tons in 1950. The 
Cerro de Pasco Copper Corp. is by far the chief copper-producing 
company; it accounted for 22,868 metric (25,208 short) tons in 1950 
of which 14,996 (16,530 short) was from corporation ores and 7,872 
metric (8,677 short) tons from custom ores, compared with a total of 
21,031 metric (23,183 short) tons in 1949, of which 13,010 (14,341) 
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and 8,021 (8,842) tons, respectively, were from corporation and other 
ores. In addition to copper, the corporation produces noteworthy 
quantities of lead, gold, silver, and zinc concentrates. Lead and zinc 
outputs are making important gains, whereas copper production has 
decreased notably over a long period. Copper production from Cerro 
de Pasco ores in 1950 was little more than half of that in 1938. 
According to the corporation's annual report for 1950, half of the 
copper refinery at Huaymanta, near La Oroya, was converted to an 
electrolytic lead refinery, increasing the lead-refinery capacity to 160 
tons a day, or to approximately the capacity of the existing lead 
smelter. The corporation has authorized extension of the Paragsha 
mill at Cerro de Pasco to increase daily capacity from 700 to 1,000 
short tons of lead-zinc ores and an additional unit with an initial 
capacity of about 500 tons a day. The plan is to use the latter unit 
at first for flotation of copper ores from the Cerro de Pasco mine. 
Further expansion of this unit and its conversion to the flotation of 
lead-zinc ores are contemplated. 

In 1949 the American Smelting & Refining Co. began an extensive 
churn- and diamond-drilling program on the Toquepala copper mine 
in southern Peru. This work was intensified in 1950. Exploration 
of the Quellaveco copper property, about 20 miles from Toquepala, 
was completed. The ore-reserve estimate showed a substantial ton- 
nage, assaying slightly less than 1 percent copper. The entire tonnage 
at Quellaveco, was said to be susceptible to mining by open-pit 
methods, with a favorable stripping ratio. Consideration of placing 
either Toquepala or Quellaveco on an operating basis depends on 
completion of drilling at Toquepala and further investigations of 
power, water, railroad, and port facilities. Engineering studies in 
connection with these features are expected to require a long time.* 

Philippines.—There was no output of copper in the Philippines in 
1946, but production was resumed in 1947 and thereafter has increased 
each year, approaching pre-World War II levels in 1950. A report on 
reasons for the failure of the Philippine mining industry as a whole to 
reach prewar tonnages was recently published.’ 

The Lepanto Consolidated Mining Co. is the largest producer in 
the country. Operations at this property were described in a report 
which stated that the mill was handling 1,000 tons of ore averaging 
4.5 percent copper daily. Metallurgical data for a recent month 
were as follows: Heads, 31,010 tons containing 4.12 percent copper 
and 0.128 ounce gold; tails, 26,810 tons, averaging 0.35 percent copper 
and 0.03 ounce gold; concentrates, 4,200 tons, containing 28.19 percent 
copper and 0.754 ounce of gold’ 

Turkey.—The annual economic review of the United States Em- 
bassy at Ankara indicates that production of copper in Turkey rose 
from 11,300 metric tons in 1949 to 11,700 tons in 1950. The new 
concentrating plant at the Ergani mine went into partial operation in 
April and was in full operation by the end of the year. The crushing, 
flotation, and smelting plant at Murgul (Northeastern Turkey) was 
completed in 1950. 

$ Annual Report to Stockholders, 1950. 
IT Engineering and Mining Journal, Why Philippine Mining Hasn’t Come Back: Vol. 152, No. 8, August 
1951, pp. 80-83 


8 Engineering and Mininz Journal, Rebuilding Lepanto—The Far Enst's Largest Producer of Copper, 
pt. I: Vol. 152, No. 3, March 1951, pp. 72-75; pt. II: Vol. 152, No. 4, April 1951, pp. 110-113. 
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United Kingdom.—-Consumption of copper increased 5 percent in 
1950 to 521,998 long tons, of which 333,700 was virgin and 188,298 was 
scrap, from 496,720 tons in 1949, of which 318,736 was virgin and 
177,984 scrap. Of the 1950 total, 303,833 tons was used as unalloyed 
copper, 204,427 was contained in brass or other alloyed form, and 
13,738 tons in copper sulfate. The scrap tonnage includes processing 
scrap returned to mills of origin. Stocks of virgin blister and refined 
copper (held by the Ministry of Supply and consumers) dropped from 
129,674 tons at the beginning of the year to 104,330 at the year end. 
These inventories include electrolytic (including rods), fire-refined, and 
blister copper on hand and in transit to the United Kingdom. 

Two electrolytic copper refineries, one of 3,500 tons annual capacity 
and one of nearly 10,000 tons, were under construction during the 
vear, and the latter began production. The smaller plant being 
erected at Widnes will treat rough copper produced there, and the 
larger (near Walsall) is operating on unalloyed and alloyed scrap.? 

The British Ministry of Supply raised its price for unwrought copper 
£9 to £162 a long ton (equivalent to 20.25 cents a pound) on April 19, 
on May 18 to £164, and later the same day to £170 (21.25 cents). 
Further gains to £186 (23.25 cents) on June 9 and to £202 (25.25 
cents) on August 22 were followed by rescinding of the latest rise on 
August 23. The price was returned to £202 effective September 1 
Sch continued at this level for the remainder of the year. This is the 
highest sterling price ever recorded. 


TABLE 36.— United Kingdom imports of copper in 1949-50, by country and class 
of copper, in long tons ! 


1949 1950 


— 


Electrolytic standard Total Electrolytic Standard) Total 


Northern Rhodesia................. 36.559 | 112,887 | 149, 446 44,387 | 105,871 | 150, 258 
United States. 24 112 | ede 24. 132 60. 7911 60. 701 
anada.. ae 53, 267 |. seme 53, 267 5T 02) esos 57, 202 
BI 8 21,815 ac 21.815 23, 900 23, 903 
rr 18. 95383 18. 953 14.0277 14, 027 
1 , e 17,249 |.2 sue 17, 249 9, 000 |..... 9.000 
C! aue io A pee gees 1, 883 21, 960 23, 843 100 1, 533 1, 933 
Other countries 1, 707 ]. 997 556 279 835 
175, 565 | 135,137 | 310, 702 209, 966 | 107,983 | 317, 949 


' Metal Statistical Digest, No. 43, January 1951, p. 2. 


United Kingdom exports of copper in 1949 and 1950 were as 
follows (long tons): 


1949 1950 
logot EEN 32,113 23, 472 
Plates, sheets PUO oo Se nU LAM A AE A 9, 25, 620 
Wire in coilss . 2222222222222 31, 378 29, 303 
P/]]„/%„„„„„„„.!;öB ³ d ⁵ĩð A 6, 088 4, 777 
Other manufactures- ooo 5, 143 2, 760 
ECCCCCCCCFHTFiLV!Lèxnnngngg io EA 84, 502 85, 932 


According to the British Sulphate of Copper Association, Ltd., 
exports of copper sulfate from the United Kingdom increased to 
43,391 long tons in the fiscal year 1949-50 from 34,988 tons in 194849. 


* Metal Industry (London) Special Emergency News Bulletin: Vol. 77, No. 15, Oct. 13, 1950, p.t. 
Mining World, vol. 12, No. 12, November 1950, p. 53. 
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A shortage of scrap might cause a drop in 1950-51, according to the 
association. 

Yugoslavia.—It is reported that 40,000 tons of blister copper were 
produced in Yugoslavia in 1950. Although it had been feared that 
the Bor mine was nearing exhaustion, the report said that recent 
discoveries assured a considerable extension of life. A recently 
explored group of deposits, at Majdanpek, Eastern Serbia, containing 
ore of slightly over 1 percent copper and 0.5 to 2 grams gold per ton, 
was claimed to be second-largest in Europe. Geologists were search- 
ing for copper also in other parts of Yugoslavia—Macedonia, Bosnia, 
Herzegovina, and Montenegro. A new electrolytic refinery is under 
construction at the Bor mine and will have enough capacity for 
Yugoslavia’s entire output. A modern copper rolling mill is being 
erected at Sevojno and is due to be completed in 1952. Its capacity 
is to be about 21,000 tons of finished products. A cable plant is under 
. construction at Svetozarevo and is to produce all types of cables. 
The only existing cable plant, at Novi Sad, was said to be entirely 
inadequate to meet requirements of the Yugoslav electrification 
program. ““ 


10 American Metal Market, Bor Mine Produced 40,000 Tons Blister Copper in 1950: Vol. 58, No. 13, Jan- 
uary 19, 1951, p. 4. 


Feldspar 
By Brooke L. Gunsallus and G. E. Tucker 


P 
GENERAL SUMMARY 


RUDE FELDSPAR production in 1950 increased 10 percent 
C in tonnage and 12 percent in value over 1949. Ground feldspar 

increased 15 percent in quantity and 13 percent in value. "The 
quantity of ground sales shipped to the pottery industry increased 
25 percent, enamel industry 30 percent, and glass industry 6 percent 
in 1950 over 1949. Substitutes for feldspar in glass manufacture, 
such as aplite and nepheline syenite, held down the demand for 
ground feldspar in this industry. The large increase in sanitary 
ware, high-temperature electrical insulators, and whiteware manu- 
facture was the reason for the unusually large demand for feldspar 
in the pottery industry. The demand for domestic appliances, such 
as stoves, washing machines, and refrigerators, and broader applica- 
tion of porcelain enamels in the construction ficld helped to increase 
the market demand for feldspar. 

Imports of crude feldspar from Canada decreased 22 percent in 
1950 compared with 1949. As American Nepheline, Ltd., closed 
Its grinding plant at Rochester, N. Y., and shifted all grinding opera- 
tions to Lakefield, Ontario, Canada, during 1950, the imports of crude 
nepheline syenite decreased 78 percent and imports of the ground 
product increased 189 percent in 1950 compared with 1949. Total 
imports of both crude and ground nepheline syenite for 1950 were 
9 percent greater than in 1949. Total sales of aplite in 1950 increased 
very substantially over 1949, owing, in part, to the high level of glass- 
container production. 


TABLE 1.—Salient statistics of the feldspar industry in the United States, 
1940-44 (average), and 1947-50 


(average): | 19% 1948 1949 1950 
Crude feldspar: 
Domestic sales: 
DOTE . 316,275 459, 910 460, 713 369, 378 407, 925 
I Audie eee we $1, 559, 673 | $2,410, 940 | $2,564,387 | $2, 278. 441 $2, 558, 390 
* verage per long ton $4. 93 $5. 24 $5.57 $6.17 $6. 27 
rts: 
Long (ong... 11, 149 16, 685 31, 047 15, 826 12, 367 
Value CTT $80, 467 $124, 587 $219,785 $107, 925 $84, 136 
Average per long ton............ $7.22 $7.47 $7.08 $6. 82 $6. 80 
Ground feldspar: 
Sales by merchant mills: 
Short EE 329, 385 482, 700 506, 451 386, 707 446, 523 
C ( $3, 565. 610 | $5,861, 141 | $6,462,231 | $5,009, 101 | 36, 343, 619 
Average per short ton. .......... $10. 83 $12. 14 $12. 76 $14. 50 $14.21 
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DOMESTIC PRODUCTION 
CRUDE FELDSPAR 


Production of crude feldspar in 1950 increased 10 percent over 
1949, and the total value increased 12 percent. The average value 
per ton was $6.27 compared with $6.17 in 1949. Eleven States 
reported production in 1950 compared with 13 in 1949. Wyoming 
and New York were the only States reporting in 1949 that did not 
report in 1950. 


TABLE 2.— Crude feldspar sold or used by producers in the United States, 1945-50 


| i Value ix Value 
: ang me, ng 
Year tons Year tons 
Total Average Total Average 
19 ee 4 373, 054 | $2,021, 529 $5. 42 177. tee ee 460, 713 | $2, 564, 387 $5.57 
Ion, 508, 380 2, 594, 099 5.10 19499. 369, 378 2, 278. 441 6. 17 
19170 459, 910 2, 410, 940 5. 24 1950 407, 925 2, 558, 390 6. 27 


TABLE 3.— Crude feldspar sold or used by producers in the United States, 
1948-50, by States 


1948 1949 1950 
State SS Ee 
Long tons Value Long tons Value Long tons Value 

e EE 62,497 | $253, 227 60,966 | $341,049 59, 457 $329, 120 
Connecticut 12. 110 78. 772 12, 659 95, 044 13, 580 101, S41 
Mae d 18. 774 130, 486 18, 286 130, 275 17. 487 124. $21 
North Carolina 201. 774 1. 116. 825 160, 916 973, 431 183, 027 1,107, 061 
South Dakota................ 54, 037 210, 889 32, 272 156, 545 43. 875 249 176 
Vi iii!!! 8 34,770 231, 607 33, 936 234, 442 26,879 188, 155 
W yoming ooo 16, 760 78. 080 (Mm) (1) E AAA 
Undistributed H 59, 991 404, 501 50, 343 347, 652 63, 620 458, 208 


Total. See 460,713 | 2,564, 387 369,378 | 2,278, 441 407, 925 | 2, 558, 390 


Included with ** Undistributed," in order to avoid disclosure of individual company operations. 
Includes Arizona, California, Georgia, NOW Hainpshire, New York cour Texas (1949-50), and 
W yoming (1949). 


In comparison with output in 1949, the following large producing 
States showed decreases: Colorado, Maine, and Virginia. With the 
exception of California, all other States showed increases. The princi- 
pal producer was North Carolina with 183,027 long tons (45 percent 
of total), Colorado was second with 59,457 long tons (15 percent of 
total), and South Dakota third with 43,875 long tons (11 percent of 


total). 
GROUND FELDSPAR 


Sales of ground feldspar by merchant mills in 1950 reached 446,523 
short tons, an increase of 15 percent over 1949 but lower than in 1946, 
1947, and 1948. The total value increased 13 percent over 1949, and 
the average selling price per ton was $14.21, a decrease of 2 percent. 
The number of producing States was 14, the same as in 1949. 
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TABLE 4.—Ground feldspar sold by merchant mills ! in the United States, 1946-50 


Domestic feldspar Canadian feldspar Total 
Year Active Value Value 
mills | Short |————— ——— ——.| Short [5| Short Value 
tons Aver- | tons Aver: tons 
Total age Total age 
1946.......... 28 | 454,869 | $5,029, 330 | $11.06 | 15.330 | $316,777 | $20.66 | 470,199 | $5,346, 107 
MT uc uS ecce Ee 26 | 464,179 5, 461, 576 11.77 | 18,521 399, 565 21.57 | 482, 700 5,861, 141 
IHS 28 | 487, 070 5, 991, 059 12.30 | 19, 381 471,172 24.31 | 506, 451 6, 462, 231 
T 27 | 369, 824 5, 212, 246 14.09 | 16,883 396, 855 23.51 | 386, 707 5, 609, 101 
o 2 | 429, 787 5, 952, 019 13.85 | 16, 736 391, 600 23.40 | 446, 523 6, 343, 619 


! Excludes potters and others who grind for consumption in their own plants. 


As has been the case for several years, North Carolina again was b 
far the largest grinder of feldspar, followed by Colorado, Sout 
Dakota, and Tennessee. Colorado was the only State among the large 
grinders to show a decrease in 1950; but production in the smaller 
producing States—California, New York, and Virginia—also declined. 
Increases were shown ranging from 18 percent for Connecticut-New 
Jersey to 25 percent for North Carolina-Tennessee and even higher for 
certain other States. 


TABLE 5.—Ground feldspar sold by merchant mills ! in the United States, 
1948-50, by States 


1948 1949 1950 
tive nort Value tive ps Value tive Sort Value 
mills mills m 


Colorado 69, 294 | $727, 989 62, 879 $663, 712 


2 2 2 

Connecticut. 2 2 37 (Y 2 , 

Nie ET 1) 23.412 | 46,060 ( 1) 21,572 437,030 |f 1) 25,582 | 510,501 

Vene 3 20,789 | 347,2 3 16,742 295,227 | 319.938 352,809 

North Carolina 4 « 4 3 37 

V 2 |}219, 720 | 2,377,080 ( 1 0189. 768 | 2,203,604 f 1 200, 373 | 2,526,268 
4 4 1 


161, 481 | 2, 466, 173 1 137,801 | 2, 290, 329 


—M ce | ——— | — |) ey • | —A—ä—ü—4ʒL 


EES, eer 28 | 506, 451 | 6, 462, 231 27 | 386,707 | 5,609, 101 23 | 446,523 | 6,343, 619 


119,331 | 1, 945, 251 1 


! Excludes potters and others who grind for consumption in their own plants. 

3 Includes (number of active mills in parentheses) Arizona (1), California (1 in 1949-30), Georgia (1), Illinois 
(D, New Hampshire (3 in 191849, 2 in 1950), New York (3 in 1948-49, 1 in 1950), South Dakota (3 in 1948, 
2 in 1919-50), and Virginia (2). 


The percentage of total shipments from several States was: Col- 
orado, 14 percent (18 percent in 1949); North Carolina-Tennessee, 45 
percent (41 percent in 1949); Connecticut-New Jersey, 6 percent; and 
Maine, 4 percent, the same as in 1949. 

Campo Milling Corp. of Campo, Calif., purchased a feldspar mill 
formerly owned by American Radiator € Standard Sanitary Co. 
A froth-flotation section will be installed.! Feldspar Flotation Corp. 
built a new plant at Spruce Pine, N. C? The Consolidated Feldspar 
Corp. closed its flotation plant at Parkdale, Colo., owing to develop- 


! Rock Products, vol. 53, No. 7, July 1950, p. 47. 
! Pit and Quarry, vol. 42, No. 7, January 1950, p. 97. 
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ment of feldspar sources nearer the Pacific-coast market. In order 
to manufacture the finer grades of feldspar, the Appalachian Minerals 
Co., Monticello, Ga., installed a new pebble mill.* 


CONSUMPTION AND USES 
CRUDE FELDSPAR 


Many merchant grinders also mine feldspar, either themselves or 
through affiliated firms. A large part of their supply of crude feld- 
spar, however, is obtained from small operators who sell their product 
principally to the merchant mills. The tonnage of feldspar and 
feldspathic rock treated in flotation plants is increasing. 

Most of the consumers of feldspar buy material already ground, 
sized, and ready for use in their products. Some pottery, enamel, 
and soap manufacturers, however, purchase all or part of their re- 
quirements crude and crush or grind it to their own specifications 
in their own mills. Some Canadian crude feldspar is purchased 
direct by consumers in this country. Manufacturers of artificial 
teeth annually consume a small tonnage of very carefully selected 
crude feldspar, which must be free from grit and is marketed at a 
considerable premium over No. 1 grade commercial feldspar. 


GROUND FELDSPAR 


The glass, pottery, and enamel industries consumed 99 percent 
of all ground feldspar in 1950 compared with a like amount in 1949 
and 98 percent in 1948. In 1950, glass accounted for 48 percent; 
pottery, 44 percent; enamel, 7 percent; and other industries, including 
soaps and abrasives, the remaining 1 percent. ‘Tonnage shipped to 
the enamel trade increased 30 percent, to the pottery industry 25 
percent, and to glass manufacturers 6 percent. However, shipments 
to all other branches of industry using ground feldspar decreased 
about 3 percent in 1950. 


TABLE 6.—Ground feldspar sold by merchant mills in the United States, 
1948-50, by uses 


1949 ; 1950 
Use 

Short Percent of Short Percent of 

tons total tons total 

Ceramic 

E A ee auus 199, 852 51.7 212, 481 47.6 
FPotter?r?⁷ñ²R! k 158. 218 40. 9 197,817 44.3 
Ennmel . 25, 351 6.6 33, 037 7.4 
Other ceramic uses ZJ7 KA EES 
Soaps and abrasives s : e 3, 142 .8 3, 028 Vt 
Other uses 64 III 1600 ——]ñ— 
Dot!!! ée 386, 707 100. 0 446, 523 | 100. 0 


The percentage of total consumption for the principal States in 
1950 was as follows, the comparable 1949 figure being shown in 
parentheses: Ohio, 15 percent (14 percent); Pennsylvania, 13 percent 


3 Rock Products, vol. 53, No. 2, February 1950, p. 83. 
* Rock Products, vol. 53, No. 1, January 1950, p. 86. 
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(15 percent) ; Illinois, 13 percent (13 percent); New Jersey, 12 percent 
(11 percent); West Virginia, 8 percent (8 percent); and Indiana, 7 
percent (7 percent). 

For the most part, shipments to all States held their own or increased 
in 1950 compared with 1949. 

Names and addresses of merchant grinders of feldspar in the United 
States are listed below: 


Abingdon Potteries, Inc., Abingdon, Ill. 

Appalachian Minerals Co., Monticello, Ga. 

Black Hills Tin Co., Tinton, S. Dak. 

Carolina Mineral Co., Inc., Kona, N. C. 

Clinchfield Sand & Feldspar Corp., 618 Mercantile Bldg., Baltimore, Md. 

Consolidated Feldspar Corp., Trenton Trust Bldg., Trenton, N. J. 

Eureka Mica Mining & Milling Co., Portland, Conn. (Eureka Flint & Spar Co., 
Inc., 190 West State St., Trenton, N. J., sales agent). 

Feldspar Flotation, Inc., Spruce Pine, N. C. 

Feldspar Milling Co., Burnsville, N. C. 

Genesee Feldspar Co., 360 Boxart St., Rochester 12, N. Y. 

Golding-Keene Co., 1401 New York Ave., Trenton, N. J. 

J. F. Morton, Inc., P. O. Box 246, Bellows Falls, Vt. 

North Carolina Feldspar Corps Erwin, Tenn. 

Northern Feldspars Co „ West Rumney, N. H. 

Standard Flint & Spar Corp., New York Ave., Trenton 8, N. J. 

Topsham Feldspar Co., Topsham, Maine. 

United Feldspar & Minerals Corp., 10 East 40th St., New York 16, N. Y. 

Western Feldspar Milling Co., 1333 W. Maple Ave., Denver, Colo. 

Worth Spar Co., P. O. Box 763, Middletown, Conn. 


Aplite 


Carolina Mineral Co., Inc., Kona, N. C. 
Dominion Minerals, Inc., Piney River, Va. 


TABLE 7.—Ground feldspar shipped, by States of destination, from merchant 
mills in the United States, 1945-50, in short tons 


California. , 735 8, 641 7. 395 8, 406 8, 385 (1) 
A A 53, 114 68, 737 72, 212 66, 064 51. 202 56, 513 
VVV 47, 321 47,756 44, 864 37,774 25, 962 28, 875 
Maryland. oc 9, 411 18, 374 19, 531 19, 832 16, 371 20, 861 
Maszchusetts 3, 3, 009 3, 906 4, 437 1, 944 5, 733 
ew Jerseg. q 35, 735 41, 340 43, 969 52, 587 44, 243 53. 430 
New York... 19, 005 19, 420 20, 279 887 19, 900 22. 362 
A oh NERA 48, 151 47, 031 . 039 64, 805 52, 533 68, 186 

Oklahoma (1) 14, 411 13, 248 13, 315 15,722 (i) 
Pennsylvania... ............. 47,217 70. 706 84. 026 87. 021 57, 160 57, 190 
CCC 8. 881 18. 337 10, 263 10, 211 7,917 11, 202 
n 58. 653 66. 024 51. 129 60, 310 30. 393 37. 246 
Wisconsin... 7,058 10, 317 9, 958 11, 741 10. 749 12, 580 
Other destinations 2222 85, 189 36, 096 37. 981 49, 061 44, 226 72. 345 
Tol it 381, 728 470, 199 482, 700 506, 451 386, 707 446, 523 


1 Included with “Other destinations”; separate figure for State not available. 

Includes Arkansas, California (1950), Colorado, Connecticut, Kentucky, Louisiana, Michigan, Minne- 
sota, Mississippi, Missouri, Oklahoma (1945 and 1950), Puerto Rico, Rhode Island, Texas, Washington 
shipments thst cannot be segregated hy States, and small shipments to Canada, England, Mexico, an 
other countries, Also includes specified shipments to Alabama (1949), District of Columbia (1947), Florida 
(1949), Iowa (1947), Kansas (1948), Maine (1948 and 1950), and North Carolina (1947). 
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PRICES 


Quotations on crude feldspar do not appear in the trade press. 
Average values are computed from the returns of producers reporting 
their output annually to the Bureau of Mines. In 1950 the average 
selling price per long ton for all feldspar mined in the United States 
was $6.27 compared to $6.17 in 1949 and $5.57 in 1948. 

The average realization per short ton for ground feldspar in 1950 
was $14.21, a decrease from 1949 of 2 percent. Of the larger producing 
States, the State having the highest average value per short ton was 
New Jersey ($25.23), followed by New York ($23.40) and Illinois 
($20.74). The lowest average value per short ton was for Colorado 
($10.56). 

Quotations on ground feldspar appearing in E&MJ Metal and 
Mineral Markets reports for 1950 were the same as in 1948 and 1949 
as follows: North Carolina, bulk carlots, 200-mesh, $18.50 per short 
ton; 325-mesh, $22.50; glass feldspar, No. 18, $12.50; and semi- 

anular, $11.75 (add $3.00 per ton to bulk quotation for bags and 

agging). Virginia feldspar presented the same price picture in 1950 
as in 1949, as follows: No. 1, 230-mesh, $18.50 per ton, and 200-mesh, 
$17.50; No. 17 glassmakers’ feldspar, $11.75 and No. 18, $12.50. 
Enamelers' feldspar was listed at $15 to $17 throughout the year. 


FOREIGN TRADE * 


Imports for consumption of crude feldspar in 1950 totaled 12,367 
long tons (all from Canada, except 1 ton from Norway) valued at 
$84,136. Compared with 1949, there was a 22-percent drop both in 
tonnage and value. This tonnage of crude feldspar imported is the 
smallest since 1944. 


TABLE 8.—Feldspar imported for consumption in the United States, 1945-50 


(U. S. Department of Commerce] 


Crude Ground Crude Ground 
Y ear Së m 15 Lo 
ng ng ` ng ng 
tons Value ions Value tous Value tous Value 
E E E, — Ne ES PE NEE AE 
1915. 14,924 | $114, 917 | pd cA a Kee 31,047 | $219, 785 (1) $323 
19466. 16. 365 i (*) y d 15, 826 107,925 |........ loc 
(t v MER |12,367 | 84, 13 1. 


1 Less than 0.5 ton. 


Ground feldspar exported from the United States, as reported by 
merchant grinders in 1950, totaled 4,069 short tons, a drop of 4 per- 
cent below 1949. Countries of destination were Mexico, Canada, 
France, United Kingdom, and Puerto Rico. 

Cornwall Stone.—Unmanufactured Cornwall-stone imports for 
consumption for 1950 amounted to 1,128 long tons compared to 772 
long tons for 1949. Imports of ground Cornwall stone were 111 long 
tons for 1950 compared with 20 long tons for 1949. The only source 
of imports, either crude or ground, is the United Kingdom. 


t Figures on imports are compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records 
of the U. 8. Department of Commerce. 
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TABLE 9.—Cornwall stone imported for consumption in the United States, 
1945-50 


[U. S. Department of Commerce] 


Unmanufactured Ground | Unmanufactured Ground 
Year : E p Year " i 
ong ng ong ong 
tons Value tons 19115 Value tons Value 
1945. 8838 311,317. 1918 1,124 | $15,633 117 $2, 719 
1 456 6, 031 80 1949 ... 772 11, 200 20 572 
19177. 706 9, 522 148 1950. 1, 128 11, 792 111 2, 160 


NEPHELINE SYENITE 


Nepheline syenite is a quartz-free crystalline rock consisting 
largely of nephelite and albite and microcline feldspar. Impurities 
may be iron-bearing minerals, such as black mica and magnetite, 
and other minerals, such as zircon and corundum. Used originally 
almost entirely in glass manufacture, substantial quantities now 
are consumed in making pottery. 

Domestic Deposits. —Nepheline syenite occurs in New Jersey, 
Arkansas, and other localities in the United States, but all the domes- 
tic material found thus far in any appreciable tonnage has contained 
too much iron for ceramic purposes. 

Uses.—The largest consumer of nepheline syenite is the glass 
industry, which favors its use because of its high alumina content. 
Body compositions have been readjusted in many divisions of the 
ceramic industry to take advantage of the results of extensive 
research in the use and application of nepheline syenite. In pot- 
tery it has been utilized extensively as a part of the body mix as well 
as in the glaze. The enamel industry, as well as floor- and wall- 
tile manufacturers, have found that in many applications firing 
range has been increased and lower maturing temperatures have 
resulted, with a saving in fuel costs, when nepheline syenite is used. 
A stud y has been made of the use of nepheline syenite and talc mixtures 
as a flux in low-temperature vitrified bodies.“ 

Prices.— Quotations on crude nepheline syenite are not reported 
in trade journals; however, the average values per ton of imports 
for consumption in the United States may be taken as an approx- 
imation of the crude values for this material. These were: 1945, 
$3.77; 1946, $3.98; 1947, $3.57; 1948, $4.01; 1949 and 1950, $4.07 
per short ton. According to the Oil, Paint and Drug Reporter, 
uotations on ground nepheline syenite during 1950 were as follows: 

lass grade (24-mesh), bulk, f. o. b. Rochester, N. Y., $14.25; and 
pottery grade (200-mesh), bulk, f. o. b. Rochester, N. Y., $18.25. 
Nepheline syenite in bags was $3.00 per ton higher than in bulk. 

Foreign Trade.—Imports of crude nepheline syenite decreased 78 
percent from 1949. Imports of ground nepheline syenite on the other 
hand increased 189 percent. The average value per ton (forcign 
market value) of ground nepheline syenite imported was $12.96 
in ad Canada was the sole supplier of both crude and ground 
material. 


Lynch, E. D., and Allen, A. W., Nepheline Syenite-Tale Mixtures as a Flux in Low-Temperature 
Vitrified Bodies: Am. Ceram. Boc. Jour., vol. 33, No. 5, May 1, 1950, p. 99. 
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TABLE 10.—Nepheline syenite ge rid a consumption in the United States, 


[U. 8. Department of Commerce 


Crude Ground Crude Ground 
SES Short Bh Tear Short Sh 
or ort 0 ort 
tons Value tons Value tons Value tons Value 
19455. 51,785 | $194, 975 1, 073 $11, 461 1948......... 53, 570 | $214, 747 7,577 $130. 860 
1946 51, 852 206, 613 1, 018 11, 137 19499. 41, 215 167, 567 18, 779 248. 224 
1947 54, 382 194, 88889 1950 8, 966 36, 453 | 54, 242 703, 008 


Europe and Asia.— Deposits of nepheline syenite are known to exist 
in U. S. S. R. and have been tested for use in the ceramic industry, 
but production data are not available. Deposits in India and Finland 
have been reported but no development work has been recorded. 


APLITE 


The tonnage of aplite produced in 1950, as well as its value, show 
substantial increases over both 1948 and 1949. The only producers 
of aplite are Dominion Minerals, Inc., Piney River, Va., and Carolina 
Mineral Co., Inc., Kona, N. C. The operations are in Amherst and 
Nelson Counties, Va., near Piney River. The Bureau of Mines is not 
at liberty to publish production or sales data. 

Research on aplite under way at the New York State College of 
Ceramics is reported to be making substantial progress. Indications 
are that aplite has wider prospective markets in the glass field. 


TECHNOLOGY 


An article on the use of colloidal aluminum phosphate as an ingre- 
dient in chinaware bodies containing 50 to 80 percent feldspar was 
published.” 

Feldspar produced by froth flotation, the result of which is a spar 
with a lower iron content, is now being used on a wide scale. The 
product, containing 8 to 9 percent K,O, is being successfully used in 
place of Keier. Ki feldspar through ceramic body readjustments.? 

Four groups of body compositions for sanitary chinaware bodies 
involving partial replacement of feldspar by spodumene were investi- 
gated and some success was reported.“ | 


Y Journal of American Ceramic Society, vol. 33, No. 6, June 1950, p. 127. 
$ American Ceramic Society Bulletin, vol. 29, No. 4, April 1950, pp. 148-150. 
* Journal of American Ceramic Society, vol. 33, No. T July 1950, p. 146. 
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A new product, feldspar-iron-alkali, as a Fischer-Tropsch catalyst 
has been developed (United States Patent 2,488,530). It is said to 
be particularly suited for catalyzing the synthesis of hydrocarbons in 
the reduction of carbon monoxide with hydrogen.” 

The effect of varying the grinding procedure of feldspar and the 
partial and complete replacement of potash feldspar in a basic ceramic 
body with nepheline syenite and the addition of 2.5 to 5.0 percent of 
talc were studied. Nepheline syenite gave a fired body of lower quartz 
content and increased glass when used as the primary flux. Presence 
of talc was detrimental. Grinding up to 100 hours was found to be 
beneficial.” | 

Announcement has been made of the establishment of a 2-year 
cooperative research project at the Illinois Department of Ceramic 
Engineering, University of Illinois, Urbana, Ill., to investigate the 
applications of feldspar in the ceramic whiteware field.!? 


WORLD REVIEW 


The estimated world production of feldspar in 1950 was 671,000 
metric tons, an increase of 5 percent compared with 1949. The out- 
put of China and U. S. S. R., for which no data are available, is not 
included in the total. 

The production of feldspar in the United States increased while 
other world production districts showed a general decrease. The ratio 
of United States output to estimated world output in 1950 was 62 
percent compared with 59 percent in 1949. High-quality feldspar was 
discovered in Saskatchewan. It is said to have a low iron content, 
and the high alumina : silica ratio is advantageous in the manufac- 
ture of glass. The high potash : soda ratio qualifies it for use in 
ceramic-ware manufacture other than glass.“ An excellent feldspar 
deposit on a highway and a railroad has been found in Angola (Portu- 
guese West Africa).4 


! Journal of American Ceramic Society, vol. 33, No. 6, June 1950, p. 132. 

11 Ceramic Industry, vol. 54, No. 5, May 1950, ps 

" American Ceramic Society Bulletin, vol. 29, No. 7, July 1950, p. 276. 

4 Northern Miner, vol. 36, No. 33, Nov. 9, 1950, p- , 

" South African Mining and Engineering Journal, vol. 61, pt. 1, No. 2985, Apr. 29, 1950, p. 275. 
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TABLE 11.—World production of feldspar by countries !, 1944-50, in metric tons 
[Compiled by Helen L. Hunt] 


Country ! 1944 1945 1946 1947 | 1948 | 1949 | 1950 
Argentina (shipments)......... 3, 468 §, 375 4, 755 5, 000 (?) (3) (2) 
Australia 5... 8 7, 707 6, 211 1, 983 8, 566 9, 767 10, 902 4 &, 759 
/ · rcos de Reis is ses 480 77 951 1,144 1, 912 (2) 
111 ee 2 (3) 1 2) 18 2 (2) 
Canada (shipments)........... 21, 327 27, 439 31, 972 32, 753 49, 760 33, 518 29, 187 
Lg TE DEEN 124 217 EE (2) 
E zechoslovakia................. (2) 5, 044 7,171 (2) (2) (2) (2) 
PNG erases A FF %% ĩ ĩ ͤ u E 
Erie ss, 8 (2) (2) 50 150 300 ) 
Finn... eee he 3, 584 3, 400 3. 620 6, 781 6, 064 10, 074 8, 000 
'n!!! e eng e 9, 609 16, 372 28, 190 44, 104 55, 343 45, 000 42, 000 
Germany: Federal Republic 41, 200 Q 5 15, 000 21, 251 32, 921 49, 544 (3) 
Cd. oe o aus 343 340 1, 304 1, 750 l, (2) 
Israel and Jordan.............. 65 7 5 19 (2) (2) (3) 
Talciani elas suas de 1,474 54 8,172 9, 552 13, 469 10, 901 14, 254 
Ill ostro eol 62,313 | 61,377 | 77,514 | 21,496 | 225,077 | $20,055 113, 187 
WON e (3) 110 44 36 10 2) 
Madagascar A Ges br DE 2 d 
NO WAY eenegen 7, 987 4, 244 5,332 | 22,140 | 33,117 | *21,932 120, 846 
Peru MOREM E E 330 174 29 210 (2) 1) 
Portugal. O 639 678 850 1. 137 1, 560 (2) (2) 
Southern Rhodesia.........---. site CC Ge, IO ee A T 3, 520 
Spain (quarry) 1. 2,567 330 444 3, 333 6, 600 396 1,650 
Sweden................. . ... 15, 537 15,172 25, 276 37, 953 38, 687 38, 959 (2 
Union of South Africa (sales).. 669 635 1. 382 1. 676 2, 101 3. 259 5, 147 
United Kingdom: Northern 
Ireland /); E ees e 8 (3) 
United States (sold or used)... 332,663 | 379,042 | 516,539 | 467,292 | 468, 107 | 375, 307 414, 472 
Urugüdi c. cs coe ds 264 5 205 513 | 843 4. 877 8115 710 
Total u. 3 | 465, 000 | 500, 000 | 675,000 | 700,000 | 768, 000 | 640,000 | 671. 000 


1 m WEE to countries listed, feldspar is produced in China, Rumania, and U.S.S.R., but data are not 
available. 

2 Data not available; estimate by author of chapter included in total. 

3 Includes some china stone. 

4 Excluding South Australia. 

§ Estimate. 

* Data for fiscal year ended March 31 of year following that stated. 

? January to October, inclusive. 

$ In addition, the following quantities of aplite and other feldspathic rock were produced: 1948: 35,840 
tons; 1949: 50,943 and 1950: 45,679. 

* Exports. 

10 There is some additional production of feldspar, but comparable figures are not available. 
Ra Estimated by author of chapter. No estimates included for countries listed in footnote 1, except 

umania. 


Ferro-Alloys 


Norwood B. Melcher 


A 


GENERAL SUMMARY 


HARP increases in both the production and shipment of ferro- 
S alloys in 1950 reflected the general rise in steel production during 

the year, including the pick-up in the production of alloy steels. 
Imports of both ores and ferro-alloys increased, but domestic output 
of ores—notably manganese and chromium—failed to keep pace with 
increased production of ferro-alloys because of a lack of economically 
exploitable reserves and the difficulty of expanding existing operations 
very quickly. , 

Steel making generally, and the production of alloy steels in particu- 
lar, depends on the availability of ferro-alloys. Hence, with few 
exceptions, these materials receive the highest priority as strategic 
materials and are on the National Stockpile list. The exceptions are 
silicon, phosphorus, titanium, and zirconium, which are considered the 
only ones available in adequate quantities for an emergency period. 
The rest are-obtained largely from foreign sources. Silicon is pro- 
duced in the United States and Canada in sufficient tonnages to meet 
all anticipated requirements, and the bulk of the vanadium require- 
ment is obtained from domestic sources. The United States produces 
about 90 percent of the world supply of molybdenum, but the fact 
that a large portion of the United States supply of this metal is 
obtained from one large undergound mine requires this material to 
be given special consideration. The Defense Production Act of 1950 
(Public Law 774, 81st Congress, 2d Session) among other things, 
authorized the Government to aid producers of minerals through 
purchase contracts, loans, and other means. 

The ores of ferro-alloys are discussed in detail in the following chap- 
ters of this volume, dealing with particular metals: Chromium, Man- 


1 Molybdenum, Titanium, Tungsten, Vanadium, and Minor 
Metals. 


PRODUCTION AND SHIPMENTS 


The production of ferro-alloys in 1950 totaled 1,871,000 net tons, 
compared with 1,544,442 tons in 1949, an increase of 21 percent. 
From 1948 to 1949, however, production had decreased 18 percent, 
and 1950 production was still 1 percent under 1948 production. In 
1950 ferro-alloys were made in 14 blast-furnace plants, 33 electric- 
furnace plants, and 2 aluminothermic-furnace plants. Shipments of 
all classes of ferro-alloys from furnaces increased 39 percent in quan- 
tity and 53 percent in value over 1949. 
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Pennsylvania again led all other States in production (30 percent) 
and shipments of ferro-alloys, accounting for 30 percent of the total 
United States shipments and 38 percent of the value, compared with 
31 and 39 percent, respectively, in 1949. New York followed Penn- 
sylvania, supplying 16 percent of the shipments and 20 percent of the 
value, while Ohio was third, with 14 percent of the shipments and 
8 percent of the value. Production and shipments of ferro-allo ys also 
were reported from Alabama, California, Florida, Illinois, Iowa, Ken- 
tucky, Montana, New Jersey, North Carolina, Oregon, South Caro- 
lina, Tennessee, Virginia, Washington, and West Virginia. 

Of all the ferro-alloys, the only one that contains a high percentage 
of the rare alloying metal which is produced mainly in Blast furnaces 
is ferromanganese, although the low-carbon ferromanganese is pro- 
duced by electric methods. Spiegeleisen, the 20-percent-manganese 
material, is also produced by blast furnaces, as are the lower grades 
(under 13 percent) of ferrosilicon. Most of the molybdenum alloys 
and a small part of the ferrotitanium are produced by the alumino- 
thermic process, where powdered aluminum is employed as a reducing 


agent. 
TABLE 1.—Ferro-alloys produced SE 1 P from furnaces in the United States, 


1949 1950 


Alloy Produc Shipments Produc. Shipments 
tion |—————4—————- ion 
(net tons) | Net tons | Value | (Pet tons) | Met tons | Value 


— ä·—— —ñ-— — —Eü—k — •—j—— | Mna ÀÀ—À 


Ferromanganes 577. 345 560, 180 886. 463, 708 719. 680 731,421 |$116,043,055 

Spiegeleisen.........----.-------00- 78, 167 53, 888 | 2,972, 653 42,375 65,163 | 3,875,523 

Ferrosilicon `... 647, 981 590, 168 | 55, 415, 405 742, 407 795,072 | 75, 984, 345 

Ferrophosphorus : 35, 046 19, 874 748, 086 50, 288 60, 502 1, 368, 548 

be en VV 1. 376 1, 091 2, 690, 343 721 1,064 | 3,818, 904 
errotitanium. 22222 

Ferrovanadium.................... \ 5, 528 6,179 ) 8, 772 9, 411 


Ferromolybdenum................. 
Moly bd ic oxide.................... 


72, 214, 133 136,040,609 
Calcium molybdate and com- 17, 299 14, 778 1 25, 626 29, 720 


pounds... -002002200000000 
Other ſerro-alloys 1. 181, 700 178, 704 281, 131 289, 863 
"Toll... oscscsessavebei sess 1, 544, 442 | 1, 424, 862 ¡220, 504, 328 | 1,871, 000 | 1,982, 216 |337, 131, 284 


! Silicomanganese, manganese briquets, ferrochromium, ferrocolumbium, ferroboron, zirconium-ferro- 
silicon, and misorllaneous ferro-alloys. 

Ferromanganese.—The ferromanganese produced in 1950 aver- 
aged 76.96 percent manganese, a decrease of 1.37 percent from 1949, 
and came from six electric-furnace and eight blast-furnace plants; 
this was an increase of two electric furnaces over 1949. Of the man- 
ganese ore used in 1950 for manufacturing ferromanganese, 93 per- 
cent was foreign compared with 90 percent in 1949. During the 
year, 731,421 net tons were shipped from furnaces, whereas con- 
sumption totaled 774,852 tons, the difference being accounted for by 
the imported material. The steel industry consumed most of the ferro- 
manganese in 1950, using 13.6 pounds of contained manganese per 
ton of steel ingots produced. High-carbon ferromanganese is satis- 
factory for the bulk of the steel production, but the low-carbon 
alloy is required in some alloy steels, for example, austenitic stainless 
steels, wherein carbon must be kept very low. 
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Over half of the ferromanganese imported in 1950 was produced 
in Norway, most of the balance being received from Canada and 
France. Only 3.7 percent came from the U. S. S. R.; and very 
small quantities came from Japan, Yugoslavia, Belgium-Luxembourg, 
Germany, Chile, United Kingdom, and Sweden. 

This was the first year since 1939 that France exported ferro- 
5 to the United States.! Before 1939 French exports were 
small and sporadic, but shipments in 1950 averaged 1,300 net tons 
per month. The source of the manganese was French Morocco. 


TABLE 2.—Producers of ferro-alloys in the United States in 1950 


Producer Plant Alloy 


28 Agricultural Chemical | South Amboy, N. J. Ferrophosphorus (byproduct). 


Anaconda, Mont.... 
Anaconda Copper Mining Co..... ( Black Eagle, Mont... \Ferromanganese. 


Bethlehem Steel Co..............- Johnstown, Pa...... Do. 

Climax Molybdenum Co.......... Langeloth, Pa....... Ferromolyhdenum, calcium molybdate, molyb- 
denum oxide, oxide briquet«, molybdenum 
trioxide, sodium molybdute, ferrotungsten, 
nickel molybdenum, cobalt molybdenum, 
molybdenum sulfide. 

Alloy, W. Va....... 


Ashtabula, Ohio... Ferromanganese, silicomanganese, manganese 
Columbiana, Ohio.. briquets, ferrosilicon, silicon briquets, zir- 

Electro Metallurgical Co Holcomb Rock, Va..|) conium-ferrosilicon, ferrochromium, chrom- 
Niagara Falls, N. Y. ium briquets, ferrotungsten, ferrovanadium, 
Portland, Oreg...... ferroboron, ferrocolumbium, ferrotitanium. 
Sheffield, Ala....... 

General Abrasive Co., Inc......... Niagara Falls, N. Y | Ferrosilicon (byproduct). 

Globe Iron (o Jackson, Ohio Silvery pig iron. . 

Hanna Furnace cap — NERA Buffalo, N. Y....... Do. 

Jackson Iron & Steel Co Jackson, Ohio ...... Do. 

Edd Aluminum & Chemical | Permanente, Calif...| Ferrosilicon. 

orp. 

Keokuk Electro-Metals Co........ ende Wash: s \Ferrosilicon, silvery pig iron. 

E. J. Lavino & Co {Sheridan Kä ------|\Ferromanganese. 

Metal & Thermit Corp............ Carteret, N. J. Ferrotitanium. 

Molybdenum Corp. of America.. Washington, Pa Ferrotungsten, ferromolybdenum, molybdic 

oxide, ferroboron, manganese boride, calcium 
i Al Ferroslie on (b roduct), ferrophosphorus (b 

Anniston, Ala....... errosilicon (byproduct), ferrophosphorus (by- 

Monsanto Chemical Co abla Tenn.... } product). f 

New Jersey Zinc Co Palmerton, Pa Spiegeleisen. 

Ohio Ferro- Alloys Co ‘Tecoma aa \Ferrosilicon, simanal, ferrochromium. 

Oldbury Electro-Chemical Co..... Niagara Falls, N. Y. Ferrophosphorus (byproduct). 

Pacific Northwest Alloys, Inc..... Mead, Wash........ Ferrosilicon, ferrochromium. 


Pittsburgh Metallurgical Co....... CRM ter A Y .|) Ferrosilicon, silvery pig iron, ferrochromium. 
alvert City, Ky... 
Slose Sheffield Steel & Iron Co N. Birmingham.Ala.| Ferromanganese. 
Tennessee Products & Chemical | Chattanooga, Tenn.| Ferromanganese, ferrosilicon, silicon briquets. 
Db. e Ferro- Alloys 
ivision). 
Tennessee Valley Authority....... Muscle Shoals, Ala. Ferrophosphorus (byproduct). 
Titanium Alloy Manufacturing | Niagara Falls, N. Y.| Ferrotitunium, ferrocarbontitanium. 
Division, National Lead Co. 
E EEB b 


[Niazara Pa S. C... 


Elna, OA 
Duquesne. Ia 
Ensley, Ala 


U. 8. Steel Corp. subsidlaries...... Ferromanganese, spiegeleisen. 


Ferrosilicon, silicon Weg pud ferro- 
chromium, ferrovanadium,  ferrotitanium 
Vanadium Corp. of America....... {Bridges Falls, N. Y. grainals, ammonium meta vanadaie, tita- 
Bridgeville, Pa...... nium aluminum, chrome-silicoa alloy, lerro- 
carbontitanium. 


Victor Chemical Wotks........... Mt. Pleasant, Tenn Ferrophosphorus (byproduct). 
Virginia-Carolina Chemical Corp.. Ee } Do. 


t Foreign Commerce Weekly, vol. 39, No. 11, June 12, 1950, p. 36. 
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Spiegeleisen.—Production of this alloy continued to decline in 
1950, dropping 46 percent from the previous year. Shipments, how- 
ever, increased 21 percent, reflecting the general rise in steel produc- 
tion. Spiegeleisen is in effect a high- (15- to 30-percent) manganese 

ig iron containing 4.5 to 6.5 percent carbon and is made from the 
lamer grade manganese ores; maintenance production would there- 
fore conserve the higher-grade ores for the manufacture of ferro- 
manganese. Spiegeleisen is used for essentially the same purposes 
as ferromanganese, but more time is required to melt and remove 
carbon from the product to introduce equivalent quantities of man- 
ganese metal to the steel. 

Shipments of spiegeleisen from furnaces in 1950 totaled 65,163 
tons valued at $3,875,823 f. o. b. furnaces, or $59.48 per ton compared 
with $55.16 per ton in 1949 and $48.29 in 1948. Three-tenths pound 
of manganese in the form of spiegeleisen was used per ton of steel 
in 1950. 

Ferrosilicon.—From the standpoint of tonnage more ferrosilicon is 
still produced than any other ferro-alloy. Forty percent of the total 
ferro-alloy output in 1950 consisted of ferrosilicon compared with 
42 percent in 1949; ferromanganese production was 38 percent of 
the total ferro-alloy production in 1950. Silvery pig iron, which is 
included in the ferrosilicon figures, is produced edy in blast fur- 
naces and used chiefly by iron foundries, whereas the standard 50- 
percent ferrosilicon manufactured in electric furnaces is used in the 
manufacture of steel. In 1950, as in 1949, the blast-furnace prod- 
uct averaged 9.8 percent silicon while electric-furnace output—mostly 
ferrosilicon containing over 20 percent silicon—averaged 37 percent 
compared with 40 percent in 1949. Shipments of all grades of 
ferrosilicon (including silvery pig iron) totaled 795,072 net tons valued 
at $75,984,345. The 50-percent-silicon grade is the most important 
and is used as a deoxidizer in the production of most grades of killed 
and semikilled steel. Only a 1 of ferrosilicon is used by 
iron foundries and other industries. Alloys containing 75 percent 
silicon and miscellaneous silicon alloys are used as ladle additions in 
gray-iron foundries and in manufacturing of silicon electrical steels 
and high-silicon spring steel. 

Ferrophosphorus.— Although ferrophosphorus may be produced in 
the blast furnace or the electric furnace, all ferrophosphorus in 1950 
was produced in electric furnaces as a byproduct in the manufacture 
of phosphate fertilizers and other chemicals. Ferrophosphorus is used 
primarily as an addition agent in manufacturing certain open-hearth 
sheet steels to prevent sticking of sheets on packrolling. Shipments 
of ferrophosphorus increased threefold from 1949 but failed to reach the 
1948 amount in spite of a 43-percent increase in production. Exports of 
ferrophosphorus recovered to large extent in 1950 from the precipitous 
drop in the previous year, reaching 42,789 net tons valued at $868,480, 
but were still under the record high of 52,988 tons valued at $1,310,260 
attained in 1948. 

Ferrotungsten.—The ferrotungsten produced in the United States 
during 1950 was made in electric furnaces from both foreign and do- 
mestic ores. The total consumption of tunesten concentrates in the 
United States during the year was 6,931 net tons (60 percent WO, 
basis), 1,165 tons of which were consumed in manufacturing ferro- 
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tungsten. The domestic material was obtained from five States and 
Alaska in 1950, but three States—California, North Carolina, and 
Nevada—supplied 92 percent of the total. Imports for consumption 
of tungsten ores and concentrates in 1950 were equivalent to 16,550 
net tons of 60 percent WO, a 151-percent increase over 1949. 
These ores and concentrates came from 22 foreign countries in 1950 
but supplied 65 percent of the total. , 

Ferrochromium.—All ferrochromium produced in the United States 
in 1950 was made in electric furnaces, chiefly from foreign ores. 
Ferrochromes are divided into two main classes—high-carbon, con- 
taining 65 to 70 percent chromium with carbon contents ranging from 
maximum 4.5 percent carbon to maximum 8.5 percent in the various 
grades, and low-carbon, containing 67 to 72 percent chromium with 
carbon ranging from maximum 0.03 percent to maximum 2.00 per- 
cent. Special ferrochromes, such as nitrogen-bearing and silicon- 
manganese ferrochromes, are also manufactured for special uses. 
The low-carbon grades of ferrochromium are used in the stainless 
steels and high-temperature alloys, which contain relatively high per- 
centages of chromium and low percentages of carbon, and the high- 
carbon grades in other types of chromium-bearing steels. Consump- 
tion of ferrochromium in the United States in 1950 was 147,911 
net tons compared with 87,764 tons in 1949 and 122,753 tons in 1948. 
This consumption was reported by consumers that normally use 
about 85 percent of the total. Imports were three times the 1949 
figure, while exports dropped from 2,200 net tons to 347. 

Ferromolybdenum.—The ferromolybdenum produced in 1950 was 
made by the aluminothermic and electric furnace processes and used 
domestic concentrates. The alloy was produced in only two plants 
during the year. 

Molybdic Oxide, Calcium Molybdate, and Other Molybdenum 
Compounds.— Molybdenum compounds used in alloying agents in the 
production of iron and steel are included with ferro-alloys. These 
materials are used more extensively than ferromolybdenum because 
of their lower cost. As in the case of ferromolybdenum, virtually 
all of these compounds are made from domestic raw materials. 

Ferrotitanium.—Most of the ferrotitanium in 1950 was produced 
in electric furnaces, but a small quantity was made by the alumino- 
thermic process. The ferrotitanium produced in 1950 contained a 
higher percentage of titanium than in the preceding year, the average 
of all grades in 1950 being 24.0 percent Ti compared with 23.4 percent 
in 1949. Both foreign and domestic ores of titanium (ilmenite and 
rutile) were consumed in its manufacture. A number of grades of 
ferrotitanium are available for use in steel making. The low-carbon 
grades are used chiefly in manufacturing stabilized, austenitic stainless 
steels to render them resistant to intergranular corrosion in service. 
The high-carbon grades are used as deoxidizers and scavengers. In 
medium- and high-carbon killed steels the higher-carbon varieties of 
ferrotitanium are used as the final deoxidizer to prevent segregation 
and the occurrence of objectionable inclusions and in some cases to 
control grain size. 

Ferrovanadium.—All ferrovanadium produced in 1950 was made 
in electric furnaces from both foreign and domestic ores. This alloy 
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averaged 53 percent vanadium in 1950, compared with 50 percent in 
1949 and 48 percent in 1948. Up to 0.10 to 0.25 percent of vanadium 
is added to engineering steels—usually to the ladle in open-hearth 
practice and to the furnace in basic electric practice. In high-speed 
steels the percentage ranges from approximately 1.00 to 2.50 percent, 
and some steels are made with a higher vanadium content. Vanadium 
is employed to prevent age hardening in low-carbon rimmed 
steels. 

Ferrocolumbium.—Columbium is used chiefly in manufacturing 
stabilized austenitic stainless (Cr-Ni) steels. It is also employed to 
reduce the air hardening characteristic of straight-chromium steels of 
the corrosion-resistant type. In 1950 the output of ferrocolumbium 
averaged 56 percent columbium compared with 57 percent in 1949 
and was produced in electric furnaces. 

Zirconium-Ferrosilicon.—The zirconium-ferrosilicon produced in 
1950 averaged 14 percent Zr, as in the previous year. Zirconium, a 
deoxidizer and scavenger, combines readily with oxygen, nitrogen, 
and sulfur, eliminating them from the steel bath or minimizing their 
effect. Formation of zirconium nitride reduces age hardening in deep- 
drawing stecls; and the formation of zirconium sulfide, as with man- 
ganese sulfide, diminishes hot shortness. The addition of over 0.10 
percent zirconium to steels usually results in grain refinement. The 
alloy is used in place of ordinary ferrosilicon but is more effective for 
the purposes stated. | 

Silicomanganese.—Silicomanganese averaged 67 percent man- 
ganese in 1950. This alloy is used to introduce manganese into low- 
carbon killed steels because of its low carbon-manganese ratio. 

Manganese Briquets.—Manganese briquets are made from fer- 
romanganese or silicomanganese that has been crushed and bonded 
into briquets of convenient size. The foundry industry is the prin- 
cipal user of manganese briquets, which are added to molten iron as a 
deoxidizer and scavenger. Each of these briquets contains exactly 2 
pounds of manganese, therefore the required amount of manganese 
can be added without weighing the material. 


FOREIGN TRADE? 


Ferromanganese continued to be the chief ferro-alloy import in 
1950. Most of this alloy was received from Norway, Canada, and 
France and was manufactured from ores exported from Gold Coast 
&nd French Morocco. Hence, receipts of manganese in the form of 
alloy must be taken into account in considering receipts of ore from 
Gold Coast. The alloy received from these countries in 1950 was 
equivalent to 172,274 tons of manganese ore. 

The over-all figure for exports of ferro-allovs in 1950 increased 
markedly over that for 1949 because of an eightfold increase in exports 
of ferrophosphorus. Exports of other ferro-alloys declined. 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the B u of Mines, 
records of the U. 8. Department of Commerce. age, uroa from 
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TABLE 3.—Ferro-alloys and ferro-alloy metals imported for consumption in the 
United States, 1949-50, by varieties 


{U. 8. Department of Commerce] 


1950 
Con- 
tent 
(net Value 
tons) 
m $11, 479 
1) 88. 057 
12, 740 | 4, 167, 546 
1, 362, 701 
(3) 4, 222 
302 109, 466 
19,304 | 5, 059, 189 
67,887 |11, 059, 120 
3, 785 07, 588 
8 35 
1 81, 236 
690 | 1,078, 760 
O) 91, 
57 16, 634 
142 25, 794 
A E * 517 
1) 474, 259 
105 322, 131 
() 164 
(*) 80 
(9) 132 
2 1,720 


1949 
Variety of alloy Gross | Con- Gross 
wcight | tent Value weight 
(net (net (net 
tons) | tons) tons) 
—— —— — a e ñ—ů— 
Calcium silicidegg—uꝛ:- eee eee 56 (i) 314, 977 246 
Obminam el ñ A Ee 59 
ferrochrome or ferrochromium: . 
Con taining 3 percent or more carbon 2 7,366 | 23,937 |? 1,250, 193 | 21,633 
Containing less than 3 percent of carbon 2 124 275 219,405 | 1,493 
Ferochromium tungsten, chromium tungsten, 
1 cobalt tungsten (tungsten con- Q 
1 GAS EE torpe WEN, AA 
Feromanganese: 
Containing not over 1 percent carbon 4 (9) 89 372 
Containing over 1 and less than 4 percent 
CODON WEE EE 6,059 | 13,369 | 4,117,462 | 23, 440 
Contsining not less than 4 percent carbon....| 48,955 | 38,708 | 7,188,058 | 86, 136 
A A eea aiaia a miia 7, 437 931 254,831 | 14,742 
Ferrosilieon-alaminum, ferro-aluminum silicon, 
and alsimim.. Al J (6) 
emotitaniu m eee ee 38 (1) 20, 280 130 
EE 31 23 30, 813 880 
f,, ⁰⁰ 6⁵ 
ganese-boron, manganese metal, and spiegel - 
essen not more than 1 percent carbon (manga- 
Peine os eer (1) 3 1, 225 0 
Manganese sil icꝶ nnn O re MEO 
Siliconaluminum and aluminum- Silicon 125 (i) 35, 929 
Silicon metal (silicon concant).......-.....------- 34 32 17,043 | () 
Spiegeleison.... eee eee enn remm rmm. 1,737 | () 86, 217 | 8,595 
id and combinations, in lump, grains, or 
er: 
Tungsten metal (tungsten content (i) 7 21, 811 t) 
sten carbide (tunesten content) 7 ! 
Combinations containing tungsten or tung- 
Sten carbide (tungsten content) ll (1) 
Tungsteo nickel, and other compounds of tung- 
Sten, n. s. p. f. (tungsten content. (i) 
Tungstic acid and other alloys of tungsten, 
D. s. p. f. (tungsten content (1) 
ODE ———— H— ———————  —M ed 
1 Not recorded. 
! Revised figure. 
3134 pounds 
4441 pounds. 
$370 pounds 
51,000 pounds. 
71 pound, 
840 pounds 
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TABLE 4.—Ferromanganese and ferrosilicon imported for consumption in the 
United States, 1949-50, by countries 


[U. 8. Department of Commerce] 


Ferromanganese (manganese content) Ferrosilicon (silicon content) 
Country 1949 1950 ~ 1949 1950 

ace Value e Value GE Value 2 Value 
Belglum-IL uxem bour gg 169 828. 133 (1) S dec aa 
Canada. 25,783 | $4,762,495 | 19,100 | 3,315,823 931 |254,825 | 3,699 |$787, 241 
; DER 8 87 11 ’ ³»¹mꝗd PA GE 
CHING A 9 1,407 |........ e 7 O 8 
Fl MEA WEE 15, 533 | 2, 578.054 TöʃũL—˙ 
e EE A O 95 61 A E EE 
Japan.......... NOME 11 2. 543 501 80, 46 86 | 10,347 
¡E eebe 44 .670 |... es, AS EA A AAA E 
NOPWAY AA 26,320 | 6,534, 494 | 48,378 | 9, 542, 79144444 .-.---.]- --..... 
a C) AAA A A 44 11,160 PRA EA A 88 
A: AAA A EE 3,215 £4. 0 8000 A EE 
United Kingdom............|........ |]. .-......... 45 19 4604 IAS ses E A 
Tugosla via EN 323 S AAA AAA erento 


gun 52.167 | 11,305, 609 | 87, 493 | 16, 237, 775 | 931 p 831 | 3,785 | 797, 388 


1 Less than 0.5 ton. 


TABLE 5.—Ferro-alloys and ferro-alloy metals exported from the United States, 
1946-50, by varieties 


[U. 8. Department of Commerce] 


1946 1947 1948 1949 1950 
Varlety of alloy X " N NÑ i 
et y et et et et e 
tons Value tons Value ions Value tons Value tons | Value 

Splegeleisen............ 7. 513) $271, 827 " $12. 632 51 $2 2277. | rac dat m $21,351 
Ferrochrome .......... 2.510| 732. 221 3. 081 1. 057. 359| 6, 754 2. 371. 367 2. 200 $042. 792 347 134,341 
Ferromanganese........| 2, 951] 381. 194 20. 168 2, 811. 653 19. 696 2, 990. 645, 6, 627 1. 360, 279 580, 129. 876 
Ferromolybdenum 370 456, 574 477 630. 813 594 806. 420 478 718.722 589 927.271 
F errophosphorus 3 1. 22 80. 037 34. 535 919, 877 52, 888| 1,310, 200) 5.050 168.205 42. 789 S.. 480 
Ferrosilicon........... 3.163, 244,625| 1,357| 187,973| 2, 476 427, 259 2, 555) 436,402 1,983 242 245 


Ferrotitanium and fer- 
rocarbon-titanium.... 550 | 63,7 509, 80, 590 480 82,874 179 


40,918 171. 42.741 


Ferrotunesten ou 270.325] 41 134.546 628 1. 838. 307 310 861.189 166 408, 958 
Ferrovanadium ....... 57| 161,289] 8 266,040) 119 300 4 97, 350.558. 41 183.307 
Other ferro-alloys...... 218 61.469) a 88,280 183 102,709 316% 161.297 88 31.9 
Total 18. 651 2,723, 304 60, 768 6, 180,772 83. 969 10, 322, 586 
i j i 


Ma 040. 362 47, 117 3, 000, 539 
i i 
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Fluorspar and Cryolite 
By Hubert W. Davis 


A 
GENERAL SUMMARY 


ECORD consumption and imports, wage increases, higher prices. 

abrogation of the reciprocal trade agreement with Mexico, and 

transfer of acid-grade fluorspar to the list of strategic and critical 
materials for stockpiling were some features of the fluorspar industry 
in 1950. 

Although shipments of fluorspar from mines in the United States 
gained 27 percent over 1949, they were 9 percent less than the peace- 
time record in 1948 and fell far short of meeting industry's require- 
ments. The deficit was met by imports, which were 72 percent 

eater than in 1949. The high level of operations in the steel and 

ydrofluoric-acid industries and a 26-percent gain in consumers' 
stocks were chiefly responsible for the accelerated activity in fluorspar 
in 1950. 

Illinois maintained its rank as the premier producer of fluorspar 
in 1950 by supplying 51 percent of the total domestic shipments. 
Moreover, shipments from Illinois were 28 percent greater than in 
1949. Arizona, Kentucky, Nevada, New Mexico, and Utah also 
shipped more fluorspar than in 1949, but Colorado, Montana, and 
Texas shipped less. Shipments from Utah established a new record. 

For the tenth consecutive year, Mexico was the largest supplier of 
foreign fluorspar to the United States. Although it supplied propor- 
tionately less in 1950 than in recent years, imports from that source 
were 25 percent greater than in 1949 and were the second highest on 
record. Also noteworthy were the much larger imports from Spain 
and the receipt of 29,624 tons from Germany. 

The steel industry, which set a new production record in 1950, 
continued to be the predominant user of fluorspar but absorbed pro- 
portionately less (56.5 percent) of the total consumed in 1950 than in 
1949 (58.4 percent). Use by the industry was 20 percent greater than 
in 1949, but, because of the smaller utilization of fluorspar per ton of 
steel made, its total consumption of fluorspar fell short of the record 
made in 1942. The average consumption of fluorspar per long ton of 
basic open-hearth steel produced was 5.5 pounds in 1950 compared 
with 5.8 pounds in 1949 and 6.4 pounds in 1942. The hydrofluoric- 
acid industry, the second-largest utilizer of fluorspar, consumed 40 
percent more than in 1949 and accounted for 29 percent of the total 
in 1950 compared with 26 percent in 1949. Consumption of fluorspar 
by the glass and enamel trades in 1950 reversed downward trends 
that had persisted for 2 years. 

Deliveries of fluorspar to consumers in the United States totaled 
463,319 short tons in 1950 (300,782 tons from domestic mines and 
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162,537 tons from foreign sources). In 1949 deliveries to consumers 
totaled 325,780 tons (235,921 tons from domestic mines and 89,859 
tons from foreign sources). Total deliveries to steel plants in the 
United States increased to 271,869 tons (188,047 tons in 1949), those 
to hydrofluoric-acid plants advanced to 127,401 tons (86,779 tons in 
1949), and those to glass and enamel plants rose to 41,534 tons (34,482 
tons in 1949). 

The average composite selling price ($33.55 a short ton) of all 
grades of fluorspar (both domestic and foreign) delivered to con- 
sumers in the United States in 1950 was $0.36 more than in 1949. 

Wage increases of 5 to 10 percent were made by many fluorspar- 
mining companies in 1950. 

The total quantity of fluorspar shipped from mines and imported 
into the United States from about 1870 through 1950 was approxi- 
mately 9,607,000 short tons, about 81.5 percent from domestic mines 
and 18.5 percent from foreign sources. 


TABLE 1.—Salient statistics of fluorspar in the United States, 1941-50, in short tons 


Foreign trade Industry stocks at end of year 
Shipments - 
rom onsump- 
Year domestic | Imports ti Domestio Con- 
for con Exports mines ! sumers' Total 
sumption plants 
1911.............. 669 7. 524 12. 184 303. 600 108. 900 140. 897 
. 360. 316 2, 151 9, 020 360, 800 19, 429 96, 000 115, 429 
AS 016 43. 769 9, 068 388, 885 105, 933 124, 959 
1944. 413. 781 87. 200 1. 90 410. 170 19. 021 98, 117, 467 
1 , 961 104. 925 1, 420 356, 090 19, 863 103, 148 123, 011 
1946. ............- 277, 940 29, 852 1,729 303, 190 18, 957 98, 117, 620 
1 — , 484 78, 725 1, 180 376, 138 83, 101 114.150 147, 251 
1948.............- 931, 749 111. 626 666 406, 269 146, 184, 213 
1949.............- , 704 619 802 345, 221 87, 039 130, 621 3 167, 600 
1950: .-------- 301, 510 AA, 63 740 426, 121 164, 685 3 183, 723 


! Finished fluorspar only. 
2 In addition, importers held 11,000 tons in 1949 and 7,500 tons in 1950 (none in 1941-48). 


PRODUCTION AND SHIPMENTS 


Production of finished fluorspar totaled 283,500 short tons, includ- 
ing 146,631 tons of flotation concentrates; however, the output also 
included 9,400 tons of finished fluorspar recovered from milling crude 
ore that had been mined before 1950. Thus, total new production (ex- 
pressed in terms of finished fluorspar) was 274,100 tons in 1950, com- 
pared with 245,600 tons in 1949. Of the mine output in 1950, 6 mines 
(producing over 10,000 tons each) supplied 96,100 tons, or 35 percent; 
11 mines (producing 5,000 to 10,000 tons each) supplied 78,700 tons 
or 29 percent; 28 mines (producing 1,000 to 5,000 tons each) supplied 
72,700 tons, or 27 percent; and 8 mines (producing 500 to 1,000 tons 
each) supplied 6,400 tons, or 2 percent. Thus, 53 mines produced 
253,900 tons, or 93 percent of tke total. Of the remaining output 
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(20,200 tons, or 7 percent), some (in quantities ranging from a few 
tons to 500 tons) came from an undetermined number of small mines 
and prospects, but much was derived from treated tailings from pre- 
vious milling operations. 

In 1950 mines operated by consumers produced 73,700 tons of 
finished fluorspar, compared with 61,900 tons in 1949. 

Fluorspar shipments from domestic mines in 1950 aggregated 
301,510 short tons valued at $10,619,717, increases of 27 percent in 
quantity and 28 percent in value over 1949. Of the 1950 total, 68,933 
tons were shipped by river or river-rail for delivery to consumers, 
compared with 53,243 tons in 1949. 

Illinois (51 percent) and Kentucky (27 percent) supplied 78 percent 
of the fluorspar shipped in 1950, as in 1949. Shipments from Illinois 
and Kentucky were 27 percent more than in 1949, equal to the per- 
centage gain, as a group, of the other producing States. 

The average value of all grades of domestic finished fluorspar 
shipped in 1950 ($35.22) established a new peak and was 30 cents 
more than the previous high in 1949. 

Fluorspar shipments in 1950 comprised 146,029 tons of fluxing 
BE (including 11,240 tons of flotation concentrates, which were 

lended with fluxing gravel) and foundry lump and 155,481 tons of 

ground and flotation concentrates. The bulk of the fluxing-gravel 
and foundry-lump fluorspar was shipped to steel plants and iron foun- 
dries, but a comparatively small tonnage moved to plants making 
cement, ferro-alloys, nickel, basic refractories, and fluxing compounds 
and to smelters of secondary metals. Of the ground and flotation 
concentrates shipped in 1950, hydrofluoric-acid plants took 63 per- 
cent and glass and enamel plants 25 percent; the remainder went 
chiefly to aluminum- and magnesium-reduction works; to manufac- 
. turers of steel, ferro-alloys, and welding rods; and to smelters of 
secondary metals. 


TABLE 2.—Fluorspar shipped from mines in the United States, 1949-50, by States 


1949 1950 
State Value Value 
Short tons Short tons — 
Total Average Total Average 
Colorado , 324 $763, 206 $34. 19 18, 489 $35. 38 
Ilinois. s 120,881 | 4, 621, 733 38. 23 154, 623 | 6, 110, 765 39. 52 
Kentucky 63. 438 „018, 209 31.81 80, 13 31. 88 
New Mexico 12, 844 86 34. 73 20, 036 742, 408 37. 05 
EE ĩ ĩ 8, 332 180, 166 21. 62 18, 936 337, 912 17. 84 
Other States: 
MODA N 846 952 
opntang. 0MM 422 41 
Nevada JFF 8, 847 237, 264 26. 70 7, 577 219, 875 23. 67 
„ 1,770 719 


a eege ee 236, 704 | 8, 266, 754 34. 92 301, 510 ¡ 10, 619, 717 35. 22 
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TABLE 3.—Fluorspar shipped ! from mines in the United States, by States, 1946-50, 
with shipments of maximum year and cumulative shipments from earliest 
record to end of 1950, in short tons? 


t 
Maximum 


shipments Shipments by years Total shipments ! 
from earliest rec- 
ord to end of 1950 
State 1950 
Year| Short 10406 1947 | 1948 | 1949 
Short |Percent| Short |Percent 
tons | of total tons of total 
Arizona 1939 1, 608 389 1, 601 1. 271 846 952 0.3 17, 094 0.2 
California.......... 1934 I y A 341 (3) 
Colorado ._._...... 1944 | 65, 209 | 32,539 | 32, 153 | 27,698 | 22, 324 | 18, 489 6.1 574, 617 7.4 
Illinois 4............ 1943 |198, 789 |154, 525 167, 157 172, 561 |120, 881 |154, 623 51.3 14, 144, 178 52.9 
Kentucky .. 1941 142, 862 | 63, 143 | 90, 256 84, 889 | 63, 438 | 80, 137 26.6 |2, 594, 477 33.1 
Montana 1949 %% CA 318 422 41 (3) 781 (3) 
Nevada............ 1948 9, 615 6, 234 8, 042 9, 615 5, 847 7,577 2.5 100, 526 1.3 
New Hampshire.. 19171, 2711?k ee 8. 302 1 
New Mexico 1944 | 42,973 | 17, 584 | 27,526 | 24, 968 | 12, 844 | 20,036 6.7 321, 033 4.1 
Tennessee.......... 1906 “h Ä AAA A 1, 197 (3) 
Texas 1944 4, 769 1. 118 1, 019 906 1,770 719 .2 14. 779 2 
Utah Een 1950 | 18, 936 2, 370 1, 730 9, 523 8, 332 | 18, 936 6.3 92, 259 1 
Washington........ 1945 132 38 MIS. PA E 382 (3) 
Wyoming.......... 1944 IJ) 8 19 (3) 
Total. ....... 1944 |413, 781 277, 940 329, 484 331, 749 236, 704 301, 510 100. 0 7, 829, 985 100. 9 


! Figures for 1880-1905 represent production. 

2 Quantity and value figures, by States, for 1880-1925 in Mineral Resources, 1925, pt. 2, pp. 13-14, and for 
1910-40 in Minerals Yearbook, Review of 1940, p. 1297. 

3 Less than 0.05 percent. 

4 Figures on production not recorded for Colorado before 1905, for Illinois before 1880, and for Kentucky 
before 1886 and for 1888-95. Total unrecorded production (estimated) included in “Total shipments” 
column as follows: Colorado, 4,400 tons; Illinois, 20,000 tons; and Kentucky, 600 tons. 


TABLE 4.—Fluorspar shipped from mines in the United States, by grades and 
industries, 1949-50, in short tons 


Grade and industry 1949 1950 Grade and industry 1949 1950 
We gravel and foundry Acid lump: Nonferrous....... l ER A 
ump: ä === 
Ferrous................... 1115,242 | 1141,375 || All grades: 
Nonferrous. ss 789 825 Ferrous................... 124, 736 156, 519 
Cement 572 525 Nonſerrou s 2, 038 SEH 
Miscellaneous. ss 4, 560 3, 295 Cement. oa 8 572 606 
E ée A EE 8 Glass and enamel.........] 32,352 38, 282 
—— — Hydrofluoric acid......... 70, 759 97, 65 
Total... -20-22-22 - 1121, 1631 146,029 Miscellaneous. ........... 5, 464 5, 426 
ä —̃ä—— — IS eet ted 733 72 
Ground and flotation con- — AA 
centrates: Grand total 236, 704 301, 510 
Ferrous 22222222. 19, 494 115, 144 „ = 
Noníferrous............... ], 248 1, 464 
Glass and enamel......... 32, 352 38, 282 
Hydrofluoric acid......... 70, 759 97, 659 
Cement O 2. 81 
Miscellaneous 901 2. 13] 
Exported............----- 753 720 
Total 1115, 540 | 1155, 481 


1 Fluxing gravel includes (and flotation concentrates exclude) the following quantities of flotation con- 
centrates blended with fluxing gravel: 1949, 6,948 tons; 1950, 11,240 tons. 
3 Includes pelletized gravel. 


SHIPMENTS, BY USES 


As is evident from table 5 and figure 1, the predominant purchaser 
of fluorspar is the steel industry, which also consumes substantial 
quantities of hydrofluoric acid and sodium fluoride, for which fluorspar 
is the basic material. 
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TABLE 5.—Fluorspar shipped from mines in the United States, 1949-50, by uses 


1949 1950 
Use Quantity Value Quantity Value 

Percent| Short Aver- | Percent! Short Aver- 

of total] tons Total age oſ total] tons Total age 
r.... DUE E 50.4 119,264 | $3,555, 743 | $29.81 49.6 |149, 410 | $4,384,271 | $29.34 
Iron foundry ......-..-..---- 1.3 | 3,103 103, 33. 21 1.3 | 3,945 134, 34. 20 
A AA 11.7 | 27,727 | 1,043,512 | 37.64 10.1 | 30,450 | 1,176, 994 38. 65 
omg. 20 | 4,625 186,312 | 40.28 2.6 | 7,832 27, 081 41.76 
Hydrofluorie acid 29.9 | 70,759 | 2,991,166 | 42. 27 32. 4 | 97,659 | 4,164, 901 42. 65 
Sseellaneous - 2... 4.4 | 10, 443 354,439 | 33.94 3.8 | 11,486 401, 795 34. 98 
Exporte... 3 783 32,521 | 41.53 .2 7 29, 746 40. 86 
Di a 100.0 [236,704 | 8,266,754 | 34.92 | 100.0 301, 510 10, 619, 717 35. 22 
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Colorado 1950 


Ficurz 1.—Fluorspar sales (domestic and foreign) to consumers in the United States, 1948-50, by consuming 
industries and sources, in percent. 


STOCKS AT MINES 


According to the reports of producers, the quantity of fluorspar in 
stock at mines or shipping points at the close of 1950 totaled 75,090 
tons, or 38 percent less than in 1949. These stocks comprised 19,038 
tons of finished fluorspar and 56,052 tons of crude fluorspar (calculated 
to be equivalent to 27,000 tons of finished fluorspar). 
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TABLE 6.—Stocks of fluorspar at mines or shipping points in the United States, 
by States, at end of year, 1948-50, in short tons! 


1949 
State 
Finished Crude ? 
Colorado 
Illinois. ....................... 
Kentucky...................- 
Neyvyad A ER 
New Mexico 312 
KT A ⁵ 8 2 
Bsn roa ⁰˖wm assertio 
Tell... 37, 344 
1 Stocks Mp for California and Idaho for 1948 have been dropped from the record. 
2 This crude (run-of-mine) fluorspar must be beneficiated before it can be marketed. 


CONSUMPTION AND CONSUMERS’ STOCKS 


Tables 7 and 8 give data on consumption and consumers’ stocks of 
fluorspar. 


TABLE 7.—Fluorspar (domestic and foreign) consumed and in stock in the 
United States, by industries, 1949-50, in short tons 


1949 1950 
Industry Stocks at | In transit Stocks at | In transit 
Consump- | consumers’ | to consum- | Consump- | consumers’ | to consum- 
tion lants ers’ plants tion lants ers' plants 


Basic open-hearth steel 
Electric-furnace steel 
Bessemer steel................ 
Iron foundry.................. 
Ferro-alloys..................- 
Hydrofluoric acid !............ 
Primary aluminum 7. 
Primary magnesium.......... 
Glass 


! Fluorspar used in making artificial cryolite and aluminum fluoride (aluminum raw materials) is included 
in the figures for hydrofluoric acid, which is an intermediate in their manufacture. 
3 Figures on consumption represent fluorspar used as a flux; sec footnote 1. 


TABLE 8.— Production of basic open-hearth steel and consumption and stocks of 
fluorspar (domestic and foreign) at basic open-hearth steel plants, 1946-50 


1946 1947 1948 1949 1950 

Production of basic open-hearth steel 

ingots and castings. ......... long tons. . 54, 034, 000 | 68, 506, 000 | 70, 830,000 | 62,034,000 | 76, 873, 000 
Consumption of fluorspar in basic open- 

hearth steel production short tons 145, 631 189, 773 207, 342 183, 045 212, 928 
Consumption of Nuorspar per long ton of 

basic open-hearth steel made... pounds.. 5.4 5.5 5.9 5.8 5.5 
Stocks of fluorspar at basic open hearth 

steel plants at end of ycar....sbort tons.. 61, 600 68, 400 106, 300 97, 400 128, 300 


A UNE 55 .. e o 
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Fluorspar was reported consumed in 41 States and the District of 
Columbia in 1950, but 3 States—TIllinois, Ohio, and Pennsylvania— 
used 214,398 tons, or 50 percent of the total consumption. Pennsyl- 
vania was again the chief consuming State; it ranked first in consump- 
tion of fluorspar in both steel and glass. Illinois maintained its rank 
as the largest consumer of fluorspar in hydrofluoric acid in 1950 

Table 9 shows, so far as possible without revealing the figures of 
a companies, the consumption of fluorspar by States in 1949 
and 1950. 


TABLE 9.—Fluorspar (domestic and foreign) consumed in the United States, by 
States, 1949-50, in short tons 


State | 1949 | 1950 | State | 1949 | 1950 

— » — - — — — — — — = = 

lab | K k | 19 | 15, 2 
abama x — Ale ` o APP LETS 5, 311 5, 238 
Bac AE S RR } 10, 517 12,882 || Mane „319 „288 
D. | | Massachusetts | 1, 188 1. 530 

Go kéen e — | Rhode Island............ | Y. 

Mississippl. .............. 22, 457 aa m New Hampshire........ — Be 

North Carolina | 26,017 Maryland .........- gee sah 6, 082 7, 437 

South Carolina | Michigan...... 8 10, 191 13, 799 

o PASAS 8 Minnesota RA a ma 
GENER AA NA | 10, 050 10, 725 || Wisconsin 3.918 6, 441 
Colorado 1 1 | 2. 790 3. 809 

D | 14, 578 16, 841 NOW XDFR rao raras SET 12, 808 15, 648 

o ARR E DE RRE E r í 56, 451 67, 182 
Connecticut Se dd 662 887. i| UKIBNOMIEG... aoro Pom umi 1, 048 1,110 
Delaware. nm pr | HA A „ren., - | 1, 965 1, 387 
District of Columbia 24, 380 33, 112 Washington.............. 

New Jersey............... Il Pennsylvania.................| 72 066 78, 205 
. 54, 452 69, O11 Tennessee — e 389 715 
D 24, 250 30, 465 C AA AA 5, 295 9, 576 
D | Vien. leo AA | 78 87 

Nebraska.......... * 265 80 Leeren EN | 4,022 | 3, 937 

South Dakota...... " | * —— — — 

Wyoming............. — | 345, 221 426, 121 


REVIEW BY STATES 


Arizona.—Production of fluorspar in Arizona was 952 short tons 
in 1950, compared with 846 tons in 1949. The 1950 output came 
chiefly from the Lone Star mine in Cochise a The shaft at 
the Lone Star mine was extended about 40 feet to the 200-foot level, 
and a heavier hoist and a second air compressor were installed. Some 
fluorspar was also produced by mines in Maricopa ta by the 
Apache mine in Cochise County, and by the Arizona Fluorspar 
Development Co. from a property in Pima County. Except for the 
Apache mine output, which went to the flotation mill at Deming 
Ee the fluorspar produced in Arizona was shipped to steel 

ts. 
S California.—The Industrial Minerals € Chemical Co., West 
Berkeley, Calif., ground some Nevada fluorspar, which it sold chiefly 
to local dealers. The company also ground some Nevada fluorspar 
on a toll basis for Balfour, Guthrie & Co., Ltd., and L. H. Butcher 
Co., which sold it to glass and enamel plants. 

Colorado.—Production of finished fluorspar in Colorado decreased 
for the sixth consecutive year; it was 18,500 short tons in 1950 com- 
pared with 22,400 tons in 1949. However, the 1950 production 
included 548 tons of finished fluorspar recovered from milling crude 
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ore mined before 1950. Consequently, new production (expressed 
in terms of finished fluorspar) totaled 17,952 tons in 1950 compared 
with 23,000 tons in 1949. Output came from Boulder, Chaffee, 
Jackson, Jefferson, and Mineral Counties. 

Shipments of fluorspar from Colorado in 1950 likewise declined for 
the sixth consecutive year and were the smallest since 1941; they were 
18,489 tons, compared with 22,324 tons in 1949. 

The Ozark-Mahoning Co., operating a flotation mill near James- 
town, produced 20 percent more flotation concentrates in 1950 than 
in 1949. The flotation-mill feed comprised ore from the After- 
thought, Argo, Blue Jay, and Emmett mines, in Boulder County. 

The flotation mill of the General Chemical Division, Allied Chemical 
& Dye Corp., near Jamestown, produced 13 percent less concentrates 
than in 1949. The flotation-mill feed came from the company- 
owned Burlington mine in Boulder County. 

The Wagon Wheel Gap mine of the Colorado Fuel & Iron Corp. 
in Mineral County produced only about one-third as much fluxing- 
gravel fluorspar as in 1949. The mine was closed in the third quarter 
of 1950; it had been operated by the company since July 15, 1924. 

No mining was done by Fluorspar, Inc., in 1950, but the company 
continued building its new flotation mill near Salida, Chaffee County. 

At the property of the Colorado Fluorspar Corp.,in Jackson County, 
development was carried on, and a substantial tonnage of fluorspar 
was added to reserves. Extensive deposits were opened in the 
northwest section of the property. No mining was done by the 
company, but 307 tons of jig tailings were shipped from the property 
to a cement plant. 

During 1950 Alcoa Mining Co. acquired the Kramer claims, which 
adjoin on the north the property of the Colorado Fluorspar Corp. 

Ilinois.—Illinois maintained its premier position as a fluorspar- 
producing State. Production of finished fluorspar was 150,500 short 
tons in 1950; about 91 percent came from Hardin County and the 
remainder from Pope County. However, the 1950 production in- 
cludes 3,800 tons of finished fluorspar recovered from milling crude 
ore mined before 1950. Consequently, new production (expressed 
in terms of finished fluorspar) totaled 146,700 tons in 1950 compared 
with 119,700 tons in 1949. Some Kentucky fluorspar is milled in 
Illinois, and some Illinois fluorspar is milled in Kentucky; the finished 
fluorspar so recovered, as well as that shipped, is credited in the 
statistics to the State of origin. The Argo, Blue Diggings, Crystal, 
Deardorff, Douglas, East Green, Empire, Fairview, Geely Shaft, 
Interstate, Jefferson, Mahoning Shafts Nos. 2, 4, and 5, Minerva, 
North Boundary, Pell, Pell Shaft, Recovery Shaft, Redd, Rosiclare, 
and Victory properties supplied about 96 percent of the fluorspar 
produced in Illinois in 1950. Most of the remainder came from many 
mines and prospects, chiefly the Austin, Baker, Blue Valley, Grand 
Pier, Hamp, Hillside, Humm, Lead Hill, Mahoning Shaft No. 3, 
North Green, Tems, and Twitchell. 

Shipments of fluorspar from Illinois (154,623 tons) were 28 percent 
more than in 1949 and contributed 51 percent of the total domestic 
shipped. Of the 1950 total, 31,699 tons were shipped by river or 
river-rail to consumers, compared with 29,742 tons in 1949. 

The Alcoa Mining Co. produced 69 percent more flotation con- 
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centrates in 1950 than in 1949. The mill feed comprised ore from 
the company-operated Argo, Blue Diggings, and Fairview mines. 
The ore from these mines is first treated in the company heavy- 
medium unit, which supplies an enriched product for flotation feed. 
The Argo-Blue Diggings vein system was worked through the Fair- 
view shaft on the 300-, 400-, 500-, 600-, 700-, and 800-foot levels. 
A 30-foot winze was sunk from the 900-foot level as a drainage sump. 
Five holes between the Argo and Daisy faults on the Fairview tract 
were drilled to determine the geological conditions to decide whether 
EE would decrease water coming into the Blue Diggings work- 
ings. The Joiner and Pankey tracts in Hardin County were drilled, 
but no fluorspar was found. 

Despite the fact that its Crystal mine was flooded during the first 
6% months of 1950, the Crystal Fluorspar Co., Inc., produced 36 
percent more finished fluorspar than in 1949. Excessive rains during 
the first half of 1950 caused the “Big Sink,” a landlocked area cov- 
ering 800 acres, to rise to a level several feet higher than during the 
1937 flood of the Ohio River; consequently, water seeping into the 
mine through innumerable underground crevices and fissures caused 
it to flood. The Crystal Fluorspar Co. also operated the Jefferson 
mine, where a 180-foot shaft was being sunk to connect with a winze 
to permit mining at the 380-foot level. 

The Ozark-Mahoning Co. produced 27 percent more fluorspar 
flotation concentrates in 1950 than in 1949. The mill feed comprised 
ore from the Deardorff, East Green, Mahoning Shafts Nos. 2, 3, 4, 
and 5, and North Green mines near Cave in Rock, III., the Delhi-Babb 
mine near Salem, Ky., and the Commodore mine near Marion, Ky., 
and some purchased ore, chiefly from the Alcoa Mining Co., Crystal 
Fluorspar Co., Inland Steel Co., and Rosiclare Lead & Fluorspar 
Mining Co. Production of finished fluorspar in 1950 comprised 74.9 
percent acid grade, 23 percent pelletized gravel, and 2.1 percent 
filter cake; the filter cake was sold to a local producer for blending 
with fluxing gravel. Production and shipments of finished fluorspar 
from the Delhi-Babb and Commodore mines have been credited to 
Kentucky in the statistics. The Ozark-Mahoning Co. was the largest 
producer of fluorspar in the United States in 1950. 

The Rosiclare Lead € Fluorspar Mining Co. operated the Eureka, 
Geely, Interstate, North Boundary, Pell, Recovery, and Rosiclare 
properties in 1950, but the North Boundary was the chief producing 
mine of the company. The company also purchased finished fluor- 
spar and milling ore from local producers. The ore from company 
mines is mill feed for its heavy-medium, jig, and flotation mills. 
Production of finished fluorspar of all grades was 14 percent less than 
in 1950, but shipments were 5 percent larger. 

Operations at the mine and flotation mill of Minerva Oil Co. were 
at increased rates in 1950. Despite a 19-day strike in June, produc- 
tion of flotation concentrates was 41 percent greater than in 1949. 
An air shaft was completed at the mine in anticipation of introducing 
diesel loading and hauling equipment in the “east stope” area to re- 
place electric slushers and cable-reel trucks currently in use in min- 
ing the flat-bedded deposit. New steel bins were erected at the 
hoisting shaft. 

Production in 1950 at the Douglas mine in Pope County, operated 
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by the P. M. T. Mining Co. and Hicks Creek Fluorspar Mining Co.. 
was 48 percent more than in 1949. The Redd mine operated by Redd 
Mining Co., Grand Pier mine operated by Grand Pier Mining Corp., 
and the Empire mine operated by Egyptian Mining Co.—all also in 
Pope County—and the Baker mine operated by Golconda Illinois 
Mining Co., Inc., Humm mine operated bv C. 2 Mackey, and Pell 
mine operated by Thurmond Coal Co.—all in Hardin County were 
the largest of the many smaller mines worked in IIlinois in 1950. 

Inland Steel Co., which discontinued fluorspar mining in Illinois 
in 1948, sold the mineral rights of five tracts in Hardin County and 
the flotation mill, gravity mill, powerhouse, and head frame at 
Rosiclare to the Kentucky Fluor Spar Co., Marion, Ky., in 1950. 
The Kentucky Fluor Spar Co. operated the flotation mill and Hillside 
mine during the latter part of the year. 

Federal and State funds were granted and preliminary surveys 
were made for constructing a 8500, 000 flood wall at Rosiclare, pri- 
marily for protection of the fluorspar properties. 

Kentucky.—Production of finished fluorspar in Kentucky declined 
for the third consecutive year; it was 64,700 short tons in 1950 com- 
pared with 65,500 tons in 1949. However, the 1950 production 
includes 1,100 tons of finished fluorspar recovered from milling crude 
ore mined before 1950. Consequently, new production (expressed in 
terms of finished fluorspar) totaled 63,600 tons in 1950 compared with 
64,800 tons in 1949. Shipments, however, were 80,137 tons com- 
pared with 63,438 tons in 1949. Of the 1950 shipments, 37,234 tons 
were shipped by river or river-rail to consumers, compared with 
23,501 tons in 1949. 

Production of fluorspar in Caldwell County was 900 short tons in 
1950 compared with 400 tons in 1949. The 1949 output came chiefly 
from the Williamson mine. 

The major part of the 1950 output in Crittenden County came 
from the Blue, Commodore, Delhi-Babb, Pigmy, Tabb No. 1, and 
Yandell No. 22 mines. Some of the remainder came from many 
smaller producing mines, including the Mary Belle, Watkins, Krausse, 
and Ainsworth; but most was recovered from tailings from previous 
milling operations. 

Production and shipments of fluorspar in 1950 by the United States 
Steel Co. (formerly United States Coal & Coke Co.) were 16 and 25 

ercent, respectively, greater than in 1949. Output came from the 

abb No. 1 and Yandell No. 22 mines. 

The Kentucky Fluor Spar Co. and affiliates shipped 21 percent 
more fluorspar and “fluorbarite” than in 1949. The company operates 
a mill at Marion and, through its mining division (Roberts € Frazer 
and Frazer & Hettiger) operates the Carr and Wright mines in Living- 
ston County, Ky., and the Hillside mine in Hardin County, Ill. 
Ouly two-fifths of the output came from company mines in 1950; 
most of it was supplied by the Blue Valley, Empire, Mary Belle, May, 
Krausse, Pell, and Redd mines, the flotation mills of Minerva Oil 
Co. and Butler & Moodie, and by mines in Mexico. The Mexican 
fluorspar, which was used to raise the grade of locally purchased 
fluorspar, has not been included in the statistics for Kentucky. 

The Inland Steel Co. suspended operations at its Keystone mine 
near Marion in 1950; this mine had been an important producer for 
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many years However, its heavy-medium mill operated throughout 
1950 treating stockpiled crude ore. Production at the heavy-medium 
mill was 5 percent less than in 1949. Shipments of fluorspar by 
Inland Steel Co. were nearly double those in 1949. 

Output of fluxing-gravel fluorspar at the Pigmy mine of the Pigmy 
Corp. (subsidiary of the Rosiclare Lead € Fluorspar Mining Co.) 
declined for the sixth consecutive year and was 63 percent less in 
1950 than in 1949. However, an appreciable tonnage of flotation 
concentrates was recovered from Pigmy pond fines at the flotation 
mill of Crider Bros. Fluorspar Co. for the Pigmy Corp. in 1950. 
Heavy rains caused a shut-down of operations at the Railroad shaft 
and interrupted work at the new 250-foot Hoptown shaft, which is 
down 170 feet. 

All of the supply of Delhi Fluorspar Corp. in 1950 was purchased 
from local producers and from Mexico; the Mexican fluorspar was 
blended with domestic fluorspar. The Mexican fluorspar so blended 
and shipped has not been included in the statistics for Kentucky. 
Total sales were slightly less in 1950 than in 1949. 

L. Conyer shipped 2.7 times more fluorspar in 1950 than in 1949. 
He operates a jig mill near Marion and depends on purchases of local 
ore and tailings for his supply. Most of it was obtained from the 
Baker, Pell, and Twitchell mines in Illinois and the Bonanza and 
Davenport mines in Kentucky. 

Ben E. Clement, who also depends on purchased fluorspar from 
local mines, sold 7 percent less fluorspar than in 1949. 

Crider Bros. Fluorspar Co. worked the Blue mine near Mexico, 

y., reclaimed some fluorspar from the Blue and Haffaw dumps, 
mined a small tonnage at the Marble mine in Caldwell County, and 
purchased fluorspar from local producers. The ore from the company 
mines is mill feed for its gravity-concentrating and flotation mills. 
Output in 1950 comprised 61 percent metallurgical-grade fluorspar 
and 39 percent flotation concentrates. In addition, the company 
produced flotation concentrates on a custom basis for Pigmy Corp., 
Inland Steel Co., and C € L Fluorspar Co. Sales of fluorspar by the 
company were 37 percent greater than in 1949. 

C & L Fluorspar Co. did no mining in 1950 but depended on pur- 
chases of fluorspar from local mines and Mexico for its supply. Some 
flotation concentrates were produced for the company by Crider 
Bros. Fluorspar Co. Total sales by C € L Fluorspar Co. were 10 
percent less than in 1949. 

Davenport Mines, Inc., did not operate its Davenport and Hicks 
mines in 1950. However, its heavy-medium mill was operated on 
accumulated dump piles and produced a small tonnage of concentrates. 

The Alcoa Mining Co. did not operate any fluorspar mines in 
Kentucky in 1950, but its Mary Belle mine was leased to and operated 
by F. B. Moodie, Jr. However, the company located some additional 
fluorspar by drilling at its Klondike mine, and auger drilling on the 
GE tract disclosed an area of gravel fluorspar in the over- 

urden. 

In Livingston County production of finished fluorspar increased 
to 10,400 tons in 1950 from 7,500 tons in 1949. The output in 1950 
came chiefly from the Carr, May, Bonanza, Wright, and Mineral 
Ridge mines and from reworking the Klondike tailings. 
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Output at the Carr and Wright mines of Roberts € Frazer was 45 
percent greater than in 1949. 

Butler & Moodie continued to reclaim fluorspar from Klondike 
tailings at its flotation mill near Mullikin. 

No fluorspar was mined in the Central Kentucky fluorspar district 
in 1950. 

Montana.—Production of fluorspar in Montana was only 41 short 
tons in 1950 compared with 422 tons in 1949. The 1950 output came 
from the Coeur d'Alene Extension Mines, Inc., of the Riverside 
Copper Mining Co., in Mineral County near Superior. The company 
also did 250 feet of drifting in 1950. 

Nevada.—Shipments of fluorspar from Nevada were 7,577 short 
tons in 1950 compared with 5,847 tons in 1949. 

The chief producing mine in Nevada in 1950 was the Daisy, in 
Nye County, operated by J. Irving Crowell, Jr.; its production was 
55 percent more than in 1949. The Baxter mine in Mineral County, 
operated by V. S. Baxter, was the second-largest producing mine in 
1950; its output, however, declined 39 percent from 1949 and was 
the smallest since 1935. The Cirac Revenue Group in Churchill 
County, operated by C. P. Cirac, produced 45 percent more fluorspar 
than in 1949. The H. W. Gould & Co. bought the Baxter mine and 
plans to build a heavy-medium mill and a flotation mill to treat the 
ore. 

New Mexico.—Production of finished fluorspar in New Mexico 
was 20,000 short tons in 1950, a gain of 54 percent over 1949. How- 
ever, the production includes 3,700 tons of finished fluorspar recovered 
from milling crude ore mined before 1950. Consequently, production 
(expressed in terms of finished fluorspar) totaled 16,300 tons in 1950 
compared with 20,800 tons in 1949. The 1950 output came from 
Grant, Luna, Sierra, and Valencia Counties. The Zuñi mines in 
Valencia County, Shrine mine in Grant County, and Greenleaf and 
White Eagle mines in Luna County supplied about 84 percent of the 
fluorspar produced in New Mexico in 1950. Most of the remainder 
came from many mines and prospects, chiefly the Clum, Greenspar, 
Linda Vista, Little Whitewater, Nakaye, Sadler No. 2, and Valley. 

Shipments from New Mexico totaled 20,036 tons in 1950, a gain of 
56 percent over 1949. 

The flotation mill of General Chemical Division, Allied Chemical 
& Dye Corp., at Deming, produced 40 percent more concentrates in 
1950 than in 1949. The mill fecd comprised ore from the company- 
operated Shrine mine in Grant County and purchased ore from local 
mines, Chiefly the White Eagle and Greenleaf in Luna County and 
the Little Whitewater, Greenspar, and Clum in Grant County. 

The flotation mill of Zuñi Milling Co., at Los Lunas, produced 2.6 
times more fluorspar in 1950 than in 1949. The mill feed comprised 
ore chiefly from the company mines near Grants in Valencia County, 
but some was purchased from local mines—principally the White 
Eagle and Nakaye—and from Mexico. The concentrate recovered 
from Mexican ore, as well as that shipped, has not been included in 
the statistics on production and shipments. 

H. E. McCray operated the Greenleaf and Greenleaf No. 2 mines 
in Luna County near Deming and purchased fluorspar from the 
Valley and Sadler No. 2 properties. 
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Tennessee.—Charles H. Young, Director, Division of Chemical 
Engineering, Tennessee Valley Authority, states: ! 

Calcium fluoride produced by the Tennessee Valley Authority is a byproduct 
of a fluorine-recovery system under development at TVA's experimental fused 
tricalcium phosphate fertilizer plant near Columbia, Tenn. Since a market for 
the byproduct calcium fluoride has not been established, production of the material 
has not been recorded. The material produced was of varying composition and 
was discarded. 


Texas.—Production of finished fluorspar in Texas was 649 tons 
in 1950 compared with 1,838 tons in 1949. However, the 1950 pro- 
duction included 146 tons recovered from milling crude ore mined 
before 1950. Consequently, new production (expressed in terms of 
finished fluorspar) was only 503 tons in 1950 compared with 1,916 
tons in 1949. Shipments were 719 tons in 1950 compared with 1,770 
tons in 1949. Output was from the Eagle Mountains mine in Hud- 
speth County, near Van Horn, operated by the Texas Fluorspar 
Mines, Inc. Production was discontinued in the second quarter of 
1950. 

Utah.—Production of fluorspar in Utah in 1950 established a new 
record; it was 20,626 short tons, a gain of 146 percent over 1949 and 
117 percent greater than in 1948, the previous record year. The 
bulk of the production came from Juab County, near Delta, where 
Bell Hill Mining Co., Chesley & Black, T. A. Claridge, George Spor 
& Sons, Ward Leasing Co., and Willden Bros. operated. Heretofore, 
the fluorspar produced in the Delta area has been shipped to the steel 
plant at Geneva, Utah, but the 1950 output was marketed widely. 

A report ? on the J. B. fluorspar deposit in Beaver County has been 


issued. 
MILLING 


Output of flotation concentrates from domestic ore totaled 146,631 
short tons in 1950, compared with 111,247 tons in 1949. In addition, 
396 tons of flotation concentrates were recovered from milling 685 
tons of Mexican ore at a plant in the United States in 1950. 

Six flotation cells were added to the fluorspar circuit at the flotation 
mill near Cave in Rock, Ill., of Minerva Oil Co., to assist in converting 
a larger proportion of the production to ceramic grades. 

The Ozark-Mahoning Co., which operates flotation plants at Rosi- 
clare, Ill., and Jamestown, Colo., completed and began operating its 
drying plant at Wilmington, Del, in June 1950. Acid-grade filter 
cake oni the flotation mill serving the Osor mine in Spain is dried 
at this plant, and the dried concentrates are shipped to Eastern 
consumers. l 

An improved process for the concentration of fluorspar ores by 
froth flotation has been developed.? 

The separation of quartz and fluorspar has been described.‘ 


1 Letter to Bureau of Mines, January 12, 1951. 

1 Everett, F. D., and Wilson, 8. R., Investigation of the J. B. Fluorite Deposit, Beaver County, Utah: 
Rept. of Investigations 4726, 1950, 11 pp. 

Clemmer, J. B., and Clemmons, B. H. (assigned to the United States of America), Method of Concen- 
trating Fluorspar Ores: U. S. Patent 2,497,863. Feb. 21, 1950. 

4 Lambeth, A J., Separation of Quartz and Fluorspar: Chem. Eng. and Min. Rev., vol. 42, No. 11, Aug. 
10, 1950 pp. 433-435. 
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PRICES 


Metallurgical-grade fluorspar containing 70 percent or more effec- 
tive calcium fluoride content was quoted at $37 a short ton f. o. b. 
Illinois-Kentucky mines on January 1, 1950, but advances of $2 a ton 
were made on September 14 and October 26. Corresponding increases 
were also made in the prices of other grades of metallurgical fluorspar. 
Imported metallurgical-grade fluorspar was quoted throughout 1950 
at $38 to $40 a short ton at Atlantic Seaboard, duty paid. Acid-grade 
fluorspar containing a minimum of 97 percent calcium fluoride was 
advanced $3 a ton on October 12 to $46.50 a short ton f. o. b. Illinois 
mines. 

The average selling price of all grades of domestic fluorspar shipped 
in 1950 was $35.22 a short ton—a new peak—compared with $34.92 in 


1949. 
FOREIGN TRADE * 


Imports.—Imports of fluorspar into the United States established 
a new record of 164,634 short tons in 1950, a gain of 72 percent over 
1949 and 47 percent over 1948, the former record year. The 1950 
total comprised 43,488 tons containing more than 97 percent calcium 
fluoride and 121,146 tons of lower grade. Imports in 1950 were 
valued * at $2,579,667. The higher-grade fluorspar averaged $24.15 
a ton and the lower grade $12.62. The duty on fluorspar con- 
taining not more than 97 percent calcium fluoride continued at 
$5.625 a short ton and on fluorspar containing more than 97 percent 
calcium fluoride $3.75. However, the reciprocal trade agreement 
between the United States and Mexico, which had been in effect since 
December 28, 1942, was abrogated effective December 31, 1950; the 
duty then reverted to the former rates of $7.50 a short ton for the 
lower grade and $5 for the higher grade. | 

The bulk of the fluorspar received in the United States in 1950 was 
for use by domestic consumers; however, & comparatively small 
eed of acid-grade fluorspar was delivered to the Government 
stockpile. 

In 1950, 8,071 tons of Mexican fluorspar were blended with fluxing- 

avel fluorspar from the Illinois-Kentucky district. The Mexican 

uorspar so blended has been excluded from the statistics on ship- 
ments from mines in the United States and included in the figures 
on imports. 

Table 11, compiled from data supplied to the Bureau of Mines by 
importers and domestic companies milling foreign fluorspar, shows 
the quantities of imported fluorspar delivered to consumers in the 
United States in 1949 and 1950, irrespective of year of importation 
into the United States. The quantities are based on the actual out- 
turn weights and represent the finished fluorspar recovered from mill- 
ng aoe drying foreign ore, rather than the ore milled or concentrate 

ried. 


Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page, 
of the Bureau of Mines, from records of the U. S. Department of Commerce. 

* Values are at country of origin. The cost to consumers in the United States also includes ocean freight, 
import duties, etc. 
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TABLE 10.—Fluorspar imported for consumption in the United States in 1950, 
by countries and customs districts 


[U. S. Department of Commerce] 


Containing more than | Containing not more 
97 percent calcium than 97 percent calcium Total 


Country and customs district fluoride fluoride 


Short tons Short tons Value Short tons Value 


Canada: 
Bulfilo i secl E, 8 $61, 560 2, 000 $61, 560 
Philadelphia 12, 163 $364, 56000 12, 163 364, 560 
CCC 12, 163 364, 560 61, 560 14, 163 426, 120 
Mexico: 7 a rca EE A 
Galves ton 177 2, 389 3, 462 433 5. 851 
Laredo verte me ses 4, 137 55, 649 495, 793 44, 069 551, 442 
AI MAA 41 616 107, 619 12, 465 108, 235 
SAU Diego EA AA 8 3, 923 277 3, 923 
s SS 951 14, 310 207, 171 15, 023 221, 481 
„„ (CC 835 63 835 
- Duluth and Superior —ꝛ D R leccion 1. 778 121 1,778 
pul: DEE 5, 306 72, 064 67, 745 820, 581 73, 051 893, 545 
France: Philadelphia......... 960 7, 496 2,212 23, 026 2,772 30, 522 
Germany: 
Philadelphia 8, 495 206, 505 20, 899 317, d 29, 304 523, 611 
/)! ĩðAſ / IS a. HM NOE 56 1. 286 56 1. 286 
Ninas 8 174 2, 380 174 2, 380 
So tetas 8, 495 206, 505 21, 129 320, 77 29, 624 527, 277 
Spain: 
Philadelphla 9, 381 217, 216 25, 649 278, 162 35, 030 495, 378 
Galves ton 272 r GE 272 6, 231 
T te 9, 653 223, 447 25, 649 278, 162 35, 302 501, 609 
Italy: E e 
Philadelphia 7, 311 175, 333 2, 410 25, 227 9, 721 200, 560 
Maryland: 2. ³˙¹ꝛ- ⁰³ m ⁰ 8 1 34 1 34 
TOMA os 7,311 175, 333 2, 411 25, 261 9, 722 200, 594 
Total: 1950 43, 488 1, 050, 305 121,146 1, 529, 362 164, 634 2, 579, 667 
1949. sols 20, 490 493, 134 75, 129 1, 055, 910 95, 619 1. 549, 044 


TABLE 11.—Imported fluorspar delivered to consumers in the United States, 
1949-50, by uses 


* 


1949 1950 
Selling price at tide- Selling price at tide- 
water, border, or water, border, or 
Use f. o. b. mill in the f. o. b. mill in the 


United States, in- United States, in- 


Short tons | including duty Short tons] including duty 
Total Average Total Average 
EE, ͥ ⁵ ⁵ & dd RA ABS 
3 A E 68, 783 | $1, 667, 252 $24. 24 122, 459 | $3, 250, 070 $26. 54 
Mydrofluoric acid 16, 020 735, 182 45. 89 29,742 | 1,316,595 44. 27 
Ferroalloys. co 278 6. 011 21. 62 458 10, 207 22. 29 
Glass and enamel. ............ 2, 130 102, 042 47.91 3, 252 154, 180 47. 41 
PPV 2. 648 69, 040 26. 07 6, 626 223, 669 33. 76 
Total ee 59,859 | 2, 579, 527 28.7 162,537 | 4,954, 721 30. 48 
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Exports.—Producers of fluorspar reported exports of 728 short tons 
of fluorspar valued at $29,746 in 1950, compared with 783 tons valued 
at $32,521 in 1949. The exports comprised 705 tons of flotation 
concentrates to Canada, 10 tons to Colombia, and 5 tons to Mexico, 
and 8 tons of metallurgical-grade fluorspar to Canada. In addition 
to the fluorspar exported by producers in 1950, dealers exported 11 
tons to Peru and 1 ton to Venezuela. 


TABLE 12.—Fluorspar reported by producers as exported from the United States, 


945-50 
Value Value 
Year Short tons Year Short tons ===> 
Total Average Total A verage 
1015... os ], 420 $45, 939 $32. 35 1948.......... 644 $24, 819 $33. 54 
194666 1. 729 63, 797 36. 90 19199. 783 32, 521 41. 53 
1047. oz 1, 180 43, 679 37.02 || 1950.......... 728 29, 746 40. 36 


WORLD REVIEW 


Table 13 shows world production of fluorspar, by countries, 1944-50, 
insofar as statistics are available. 


TABLE 13.—World production of fluorspar, by countries, 1944-50, in metric tons 
[Compiled by Pauline Roberts] 


Country ! 1944 1945 1946 1947 1948 1949 1950 e 
Argentina (shipments)........- 2. 674 3, 012 2, 133 2, 400 (3) (2) (4) 
Australia: 
ueensland................ 520 801 875 887 361 571 (2 
e ees sf 266 145 326 332 159 1... sms (2) 
Bolivia (export) (2) EE 28 227 264 (2) 
FFF. A E 841 751 537 (3) 
Canada: 
Newfoundland (shipments). 44, 912 25, 300 23, 386 36, 101 47, 833 50, 417 59. 107 
Other Provinces........... 6, 281 6. 685 7, 206 6, 519 10, 287 5, 795 \ y 
o i cod EE 13, 400 14, 535 19, 235 31, 596 32, 388 39, 954 (2) 
Ferenc eee), 8 445 40 
Germany: 
Federal Republic.......... y 170. 000 (5 { 3 16, 910 19, 235 37, 549 33, 871 (2) 
Soviet Zone d 14, 000 21, 000 Q) (2) (D 
III; Ü W eee ae 1. 249 43882 — (2) (2) 2 2) 
ne 6, 757 3, 333 7, 430 20, 860 39, 540 17, 746 31,611 
Aal due 7, 967 3, 207 61 2, 425 
e orti o 00 a) Q) e 
i ) 
South. Lou oce sae ) 53,131 19,34 4. 2.600 — 1.20 o 
Mexico (exports). .... 5 56. 450 50. 251 21. 949 45, 737 75, 381 55, 772 65, 667 
o ˙ Ze esu Deus 2, 761 3, 142 4, 590 1, 089 1, 120 (2) (3) 
Southern Rhodesia.......-...-.)........--|--.-------]--------- 154 12 239 447 
Vn! pes we 55, 505 9, 643 8, 712 13. 885 42, 519 59, 594 32. 659 
Sweden 1, 836 3. 448 3, 722 2, 780 4, 303 (2) (* 
Switzerland J) AS IA ROIG MURS oO 88 
Fh ðͤv miram 560 392 CE 
Union of South Africa 3. 481 3, 657 4, 821 4,815 3, 754 4. 857 37, 200 
United Kingdom 48, 927 44, 2*1 47, 200 45, 016 71, 124 67, 575 (3) 
United States (shipments) S 375, 374 293, 891 252, 142 | 298, 901 300, 956 214, 733 273, 524 
Total (estimate) 1, 036, 000 | 674,000 | 524,000 | 648,000 | 791,000 | 673,000 758, GOD 


! [n addition to countries listed, China and ©. S. 3. R. produce fluorspar, but data on output are not 
available; estimates by author of chapter included in total. 

2 Data not available; estimates by author of chapter included in total. 

3 Estimate. 

* Exports to Japan. 


Canada.—According to the Dominion Bureau of Statistics, produc- 
tion of fluorspar in Canada was 59,107 metric tons“ in 1950, compared 
with 56,212 tons in 1949. 


? 1 metric ton is equivalent to 1.10231 short tons. 
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The St. Lawrence Corp. of Newfoundland, Ltd., and Newfoundland 
Fluorspar, Ltd., both in Province of Newfoundland, are the chief 
producers of fluorspar in Canada. There is also comparatively small 
production in the Province of Ontario. 

The St. Lawrence Corp. of Newfoundland, Ltd., has a gravity-con- 
centrating mill and a flotation mill in Newfoundland for treating 
the ore from its several mines; a subsidiary, St. Lawrence Fluorspar, 
Inc., has a plant at Wilmington, Del., for drying the flotation concen- 
trate. Shipments by the St. Lawrence Corp. of Newfoundland, Ltd., 
totaled 18,125 short tons in 1950 (23,891 tons in 1949) and comprised 
12,338 tons of acid-grade filter cake and 5,787 tons of fluxing-gravel 
fluorspar. A shortage of hydroelectric power adversely affected op- 
erations in the second quarter of 1950. 

Newfoundland Fluorspar, Ltd., has two mines and ships crushed 
fluorspar principally to Arvida, Quebec, where the Aluminum Co. of 
Canada, Ltd., has a flotation plant. 

In the Province of Ontario, Cardiff Fluorspar Mines was sink- 
ing a 7- by 12-foot, two-compartment shaft on its property near 
Wilberforce. 

France.—France has shown much enterprise since World War IT in 
regaining its former position as an important producer of fluorspar. 
Production was 51,920 and 63,085 metric tons, respectively, in 1938 
and 1939, after which it declined progressively to 13,400 tons in 1944. 
Since 1944, however, output has increased steadily to 39,954 tons in 
1949. The chief producing mines are in the Departments of Haute- 
Loire, Var, and Puy-de-Déme, where output was 10,766 tons, 9,548 
tons, and 8,267 tons, respectively, in 1949. The remaining produc- 
tion came chiefly from the Departments of Aveyron, Saóne-et-Loire, 
and Tarn. A review of the fluorspar.industry in France from 1938 to 
1949 has been given by Chermette.? 

Korea.—The Kaekok fluorspar mine near Tanyang has been 
described.? In 1944 the mine was purchased by the Chosen Refining 
Co., which operated it until sometime in 1945, when it was closed. 
The mine was reopened in April 1949, since when it has yielded about 
1,000 metric tons of hand-sorted fluorspar, which was added to a 
prewar stockpile of 500 tons. 

Mexico.—Chiefly as a result of record demand in the United 
States—the principal market for Mexican fluorspar—production (as 
measured by exports) in Mexico was 65,667 metric tons in 1950, an 
increase of 18 percent over 1949 but 13 percent less than the record 
high established in 1948. About 2,200 tons of Mexican fluorspar are 
used in local metallurgical plants, and some is exported to Canada. 
It was reported ? that newly found deposits of fluorspar have been 
opened in the Municipality of Muzquiz. 

Spain.—The 3-year upward trend in production oí fluorspar in 
Spain was halted in 1950, when there was a 45-percent decline from 
the record output of 59,594 metric tons in 1949. Consumption of 
fluorspar in Spain is small; consequently, the industry is largely de- 
pendent on the export market for its survival. The United States 

! Chermette, M. A., L'Exploitation du Spath-Fluor en France de 193841946. (Exploitation of Fluorspar 
in France During 1938 to 146): L' Echo des Mines et de la Métallurgie, No. 3.427, December 1950, pp. 547-549. 

Hyde, Pitt W., A Report on the Kackok Lead and Fluorite Mines: Economic Cooperation Administra- 


tion Mission to Korea, Rept. 574, Apr. 24, 1950, 4 pp. 
15 Robertson, F.S., American Consulate Rept. 6, Piedras Negras (Mexico), Apr. 4, 1949. 
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was an important market in 1950; imports of Spanish fluorspar into 
the United States were 32,025 metric tons compared with 11,474 tons 
in 1949. Much of the fluorspar received in the United States from 
Spain in 1950 was acid-grade filter cake from the flotation mill serving 
the Ga mine in the Gerona district; the filter cake is dried at Wilming- 
ton, Del. 

Sweden.''—Boliden Mining Co. has taken over mines producing 
fluorspar in the Osterlen district of southern Sweden. Output is 
in excess of the company's needs. Annual production of fluorspar 
is about 3,000 tons. 

United Kingdom.—Fluorspar is found in economic quantities in 
various parts of Great Britain. Present production comes from old 
lead mines reopened for fluorspar, from veins in the lead-minin 
areas containing mainly fluorspar, and from dumps from old 1 
workings.” The bulk of the acid-grade fluorspar at present comes 
from Derbyshire—75 percent from the Glebe mine and the remainder 
from hand-picking pure lump spar. It is reported that new sources 
of supply will soon be available in Weardale, where two flotation 

lants are now under construction. About 85 percent of the metal- 
jürcical fluorspar comes from Derbyshire and the remainder from 
Durham. 

The Glebe mine, at Eyam, Derbyshire, is served by a heavy- 
medium plant and a flotation mill.5 The two largest producers of 
fluorspar in Weardale, Durham, are Weardale Lead Co., which works 
& number of veins, and Fluorspar, Ltd., which operates the Stanhope 
Burn mine. 

The discovery of rich veins of fluorspar in the Allendale district, 
Northumberland County, has been reported.* Samples from the 
Whitewood and Barneycraig veins analyzed 99.33 and 98.61 percent 


calcium fluoride. 
CRYOLITE 


Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. 

Synthetic cryolite was manufactured in the United States in 1950 
by the Aluminum Ore Co. at East St. Louis, Ill. and the Reynolds 
Metals Co. at Bauxite (Hurricane Creek), Ark. 

Imports of natural and artificial cryolite into the United States 
were 15,298 long tons valued at $978,175 in 1950, compared with 
18,309 tons valued at $1,312,260 in 1949. The imports in 1950 
comprised 15,200 tons from Greenland and 98 tons from Belgium. 

Exports of cryolite from the United States were 1,850 long tons 
valued at $404,931 in 1950, compared with 324 tons valued at $77,709 
in 1949 and 650 tons (revised figure) valued at $143,430 (revised 
figure) in 1948. Of the 1950 exports, 1,555 tons went to Canada, 
121 tons to Mexico, 87 tons to Trieste, 59 tons to Austria, and the 
remainder to Brazil, India, Union of South Africa, Uruguay, and 
Venezuela. 

The preparation and use of natural cryolite have been described.” 

n Engineering and Mining Journal, vol. 151, No. 5, May 1050, p. 148. 

12 South African Mining and Engineering Journal, vol. 60, pt. 2, No. 2971, Jan. 21, 1950, pp. 703, 705. 
13 Mining World (London), vol. 12, No. 6, Apr. 15, 1950, p. 71. 

“ Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 1, July 1950, p. 34. 


18 Mudd, Henry T., Fluorspar and Cryolite: Industrial Minerals and Rocks, Am. Inst. Min. and Met. 
Eng., New York, 1949, pp. 393-401, 403. 


Fuel Briquets and Packaged Fuel 


By J. A. Corgan and Golden V. Chiriaco 


A 
GENERAL SUMMARY 


RODUCTION of fuel briquets and packaged fuel in 1950 totaled 

P 2,770,020 and 135,682 net tons, respectively, increases of 15 and 
8 percent over 1949. Briquets were shipped to 37 States and the 
District of Columbia in 1950. Exports, all destined for Canada, 
totaled 175,768 tons, and imports, all from Canada, totaled 804 tons. 
Bituminous coal and Pennsylvania anthracite were the principal 
raw fuels used in the manufacture of fuel briquets and packaged fuel 
in 1950. Asphaltic binders were used almost exclusively in making 
briquets, and both asphalt and starch, together with a small amount of 
cement, were employed as binders in manufacturing packaged fuel. 


FUEL BRIQUETS 


Pertinent data on the fuel-briquetting industry from 1946-to 1950 
are summarized in table 1. Production, by regions, from 1917 to 
1950 is illustrated in figure 1. 
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FIGURE 1.—Production of fuel briquets in the United States, by regions, 1917-50. 


DOMESTIC PRODUCTION 


The 15-percent increase in the output of fuel briquets in 1950, 
when a total of 2,770,020 net tons was produced, can be attributed 
largely to the somewhat colder weather prevailing in 1950 as com- 
pared to 1949, when 2,403,971 tons was produced. i 


1 Briquets made from charcoal, wood scrap, and l ruit pits are not included in Bureau of Mines review 
539 
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TABLE 1.—Salient statistics of the fuel-briquetting industry in the United States, 
1935-39 (average), and 1946-50 


1935-39 


(average) 1916 1947 ! 1948 | 1949 | 1950 
— j—k: —.mä̈— — — äU——U— 
Produet ion: 
Eastern States. . .net tons. 285, 248 880,109 | 1,089,705 | 1,151, 041 74. 938 924, 635 
Central States do.... 588,573 | 1,986,234 | 1,966,834 | 1,820,074 | 1,557,819 | 1,691,914 
Pacific Coast States.do.... 75, 196 137, 691 115, 057 157, 362 171,214 | 143, 471 
Total.............. do.... 949,017 | 3,004,027 | 3,171,596 | 3,128,477 | 2,403, 971 2, 770, 020 
Imports 10 11. 792 653 387 329 365 Su 
Eprts eI do.... 318, 206 163, 339 248, 760 207, 885 167, 110 175, 768 
Consumption, apparent 3 
net tons. 942,603 | 2,841,311 2,923,223 | 2,920,921 2,237,106 | 2,595, 056 
Plants in operation 32 35 35 | 36 33 31 
Value of production............ $6, 083, 308 |$25, 299, 612 $30, 762, 253 ($36, 011, 322 ¡$28, 641, 424 |$32, 039, 379 
Average value per net ton 
f. o. b. plant: 
Eastern States - $4. 28 $6. 61 87. 82 $9. 55 €9. 65 $9.50 
Central States $7.08 29.03 $10. 56 $12. 58 $12. 59 $12. 46 
Pacific Coast States $9.23 i $11. 26 $12.77 $13. 51 814. 67 $14. 49 


World production..metric tons.| 62, 000. 000 CS 000, 000 CS 000, 000 70. 000, 000 (70. 000, 000 ! 70, 000, 000 


1 Peak year of United States fuel-briquet production. 

2 1937-39 average. Not reported separately before 1937. 
3 Production plus imports minus exports. 

4 Revised figure. 


As shown in table 2, 31 plants produced briquets in 1950.2 Four- 
teen States contributed to the 1950 production, the Central States 
with 22 plants accounting for 61 percent of the total output. Wis- 
consin, with 10 plants and 43 percent of the national output, was 
the Jargest individual producing State. West Virginia followed with 
2 plants, and Pennsylvania ranked third with 4 plants operating. 
Other producing States, in order of output, were Missouri, Oregon, 
Illinois, North Dakota, Michigan, Washington, Indiana, Kansas, 
Arkansas, California, and Nebraska. The total value of the 1950 
production was $32,039,379, an increase of about 12 percent over the 
value reported in 1949 ($28,641,424). 


TABLE 2.—Production of fuel briquets in the United States, 1949-50 


Percent of 
change from 
949 in — 
Plants | Net tons Value Plants | Net tons Value 
Ton- 
nage Value 
Eastern States 8 674,938 | $6, 512, 664 6 934,635 | $8, 880, 434 +38 +36 
Central States 22 1,557,819 | 19,616, 565 22 1, 691,914 | 21, 080, 670 +9 +7 
Pacific Coast States. 3 171,214 2, 512, 195 3 143, 471 2, 078. 275 —16 —17 
Total.......... 33 2, 403, 971 | 28, 641, 424 31 2,770,020 | 32, 039, 379 +15 +12 


Capacity.—Reversing a downward trend which had started in 
1948, the rate of production in 1950 (62 percent of capacity) showed a 
substantial increase. (Seetable3.) Nine plants, each with an annual 
capacity of 200,000 tons or more, furnished 2,007,577 tons or about 73 

2 Directories of fucl-briquet and packaged-fuel operations and 8 list of manufacturers of briquetting 


machinery, M. M. 8. Nos. 1964, 1965, and 1959, respectively, are obtainable on request from the Bureau 
of Mines, Washington 25, D. C. 
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percent of the total production, utilizing 65 percent of their combined 
capacity. Sixteen plants with an annual capacity of 100,000 tons or 
more each accounted for 90 percent of the total production. 


TABLE 3.—Annual capacity and production of briquetting plants in the United 
States, 1946-50 


Production 
N om ber Annual ca- 
active a eS Percent 

plants Net tons |ofannual 

capacity 

EA EE 35 4, 533, 300 3, 004, 027 66.3 

Iiir hx EE 35 4. 615, 160 3, 171. 596 68. 7 

!! SCENE mt 88 36 4, 670, 510 3,128, 477 67.0 

JJC A CADO UUE Geng 33 | 4,616,360 | 2,403,971 52.1 
1950: 

Capacity of— 

Less than 25,000 tons. 3 32. 000 14, 662 45.8 

25,000 to less than 100, 0 12 552, 000 267, 111 48.4 

100,000 to less than 200,000 . 7 761, 000 480, 670 63. 2 

200,000 to less than 400, 00 6 1, 610, 000 1,074, 387 66.7 

400,000 or more... e ek 3 1, 500, 000 933, 190 62. 2 

Ill 31 4, 455, 000 2. 770, 020 62.2 

e um 000 ton 3 
ss than 5, J CE coos 

5,000 to less than 10.00———— :: 2 } 132, 000 25, 383 19.2 

10,000 to less than 25,000... o 5 211, 000 88, 248 41.8 

25,000 to less than 100, 00) 13 1, 202, 000 720, 426 59.9 

100,000 or more „„ 8 2, 910, 000 1, 935, 063 66. 5 

if ⁰ ee rc tat | 31 4,455,000 | 2,770,020 62. 2 


Raw Fuels.—Bituminous coal was the principal raw fuel used in the 
manufacture of fuel briquets in 1950, followed in order by Pennsylvania 
anthracite and petroleum coke. These accounted for almost 89 percent 
of the raw fuels used. Residual carbon from the manufacture of oil 
gas, Arkansas: hard coals, lignite char, and residual carbon from 
pyrolysis of natural gas also were used as raw fuels. Yard screenings 
used at 12 plants were the source of 19 percent of all raw fuels. 


TABLE 4.—Raw fuels used in making fuel briquets in the United States, 1950 


Net tons used 
Plants | Net tons Plants 
Type of raw fuel used using use Source of raw fuel used using | Yard fes: TN 
screen- f ; ota 
ings raw fuels 
Pennsylvania anthra- Yard screenings exclu- 
. ee 14 | 638, 355 sively (from own or 
Ee hard coals. . 8 | 111.757 other yards) ......... 2 | 79.552 |- AA 79, 552 
Bituminous low- vola- Raw fuels (other than 
tile co.. 16 |1, 427, 046 yard screenings) ex 
Bituminous high-vola- clusively............ 19 1. 439, 267 1. 439. 267 
tile coal............... 3 95. 030 Both yard screenings 
Sernicoke (lignite char) 1 and other raw fuels. - 10 414, 778 665,782 |1, 080, 560 
Residual carbon from 
pyrolysis of natural 183. 808 
TTT 1 
Residual carbon from 
manufacture of oil gas. 2 
Petroleum coe 4 143, 382 
Total! 131 2, 599, 379 Total. da ak 31 494. 330 2, 105, 049 2, 599, 379 


! A number of plants used more than 1 kind of raw fuel; hence, the sum of the plants is greater than the 
actual number of plants active (31) in 1950. 
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Pennsylvania anthracite was used extensively, either alone or in 
combination with bituminous coal, in Pennsylvania and Wisconsin. 
Large quantities of bituminous coal were used widely in the Eastern 
and Central States. Residual carbon from oil gas and natural gas was 
the principal raw material used in the Pacific Const States. 

Binders.—Asphaltic binders are employed almost exclusively in 
making briquets in the United States. In 1950, 29 operators used 
approximately 170,641 tons of asphaltic binders and very small quan- 
tities of coal-tar pitch; 2 operators used no binder. The percentage of 
binder in the briquets (by weight) ranged generally from 5 to 9 per- 
cent. In a few instances, the percentage was higher. Twenty-three 
pants, accounting for about 91 percent of the 1950 production, used 

inders representing from 5 to 8 percent of the weight of the briquets. 


TABLE 5.—Classification of briquetting plants in the United States, by type of 
binder used, 1947-50 


1947 1948 1949 1950 
Percent Percent Percent Percent 
of total of total of total of total 
Plants | briquet | Plants 1 2 Plants | briquet | Plants | briquet 
produc- duc- produc- 
tion tion 
Type of binder used 
No binder ............ 2 ) 95.8 { 2 ) 2 
Asphalt 30 à 31 28 100. 0 
Asphalt and coal-tar pitch. 1 1 1 
Asphalt and starch...... 1 4.21 — 1 — AU d--------.-------.---------- 
Oil-gas tar pitch......... 1 Be cite AAA E EE 
Rosin and wax..........|........ E. AE AAA A ate ogee, 
Total crió. 35 100. 0 36 31 100.0 


1 Residual carbons from manufacture of oil gas and bituminous coal were raw fuels used at plants employ- 


ing no binder. 
SHIPMENTS 


Weight and Shape.—In 1950 briquets ranged in vahi from 1% to 
20 ounces. Pillow shapes, all under 5 ounces except for an 11-ounce 
bituminous high-volatile pillow, were made at 28 plants and repre- 
sented 78 percent of the total production; 2%-ounce cylindrical 
(barrel-shaped) and 18- and 20-ounce cubes supplied 22 percent of the 
total production. 

In addition to the 2,563,711 tons of fuel briquets shipped to 37 
States and the District of Columbia in 1950, 175,768 tons was exported 
to Canada. Wisconsin, Minnesota, Missouri, and Michigan received 
1,470,895 tons of the total briquets shipped. The difference between 
production in 1950 (2,770,020 net tons) and shipments within the 

nited States (2,563,711 tons), or 206,309 tons, represents exports, 
briquets used at plants for power or heat, and changes i in producers’ 
stocks. Briquets are used almost entirely for space heating, but in 
D operators reported 11,737 tons used for power or hcat at their 

ants. 
í Of total shipments of fuel briquets in 1950, 79 percent moved by 
rail and 21 percent by truck. In the Eastern States about 97 percent 
was shipped by rail and 3 percent by truck; in the Central States 
about 71 percent moved by rail and 29 percent by truck; and in the 
Pacific Coast States about 48 percent moved by rail and 52 percent 
by truck. 
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TABLE 6.—Shipments of fuel briquets of domestic manufacture in the United 
States, by States of destination, as reported by producers, 1949-50, in net 
tons ! 


State of destination 1949 1950 | State of destination | 1949 1950 
.. DEEN, | IS AAA SER "ESTE ORE NOS, Ger AN 
. 2. 727 1, 941 New Hampshire | 2, 515 3, 202 
S | . 15,770 20,796 || New Jersey 21,255 13, 242 
Connecticut................ 2, 834 2,623 || New York.............. | 20, 302 23, 076 
) c 368 319 || North Carolina 17. 257 29, 691 
District of Columbia 1,169 2,509 || North Dakota........... | 104, 741 126, 927 
00,7 REA DU 53 e | 56, 982 89, 086 
so RT E AAA CAPA 51 A E O ee uis 76, 755 69, 190 
CALA Te E 255 149 || Pennsylvania........... | 38. 689 39, 279 
MEN EEE LLL ARANA 128, 729 167, 509 Rhode Island...........| 1,702 1, 9^4 
22 Ie PC PEDE 68, 999 120,003 || South Carolina........ — 2, 779 6, 821 
ES EA re 86, 567 89, 500 || South Dakota 96, 045 101, 274 
r 22, 330 15,615 || Tennessee 821 3,459 
2 A SA 4, 264 LUST | iy i... a ee 66 Sech 
AAA 5, 256 / 1. 686 2, 401 
TI geet 14, 955 UTI Virginia... A | 25,071 36, 310 
Massachusetts 11.018 19, 306 || Washington 26, 696 30, 477 
TT AI 225, 461 278, 841 West Virginia ], 714 2, 495 
MEMBR. — —— 341, 057 378, 996 || Wisconsin 437, 17: 21, 112 
DP | 212, 228 291. 946 we E 
SS 5 34 35 1 2. 182, 671 2. 563, 711 
Nebraska | 46, 346 36, 223 | | 


! For shipments outside the United States see export statistics, table 8. 


TABLE 7.—Direct shipments of fuel briquets by rail and truck, as reported by 
producers, 1949-50, in net tons ! 


Produced in— 
Rail Truck 
. 901, 653 28. 160 920, 813 
Central States 1. 196, 665 489, 149 1. 685, 814 
Pacific Coast States........... 67, 205 73, 719 2 140, 924 
Total United States... 32,375,690 | 2,165, 523 591,028 | 3 2, 756, 551 


! Includes shipments outside the United States. 
2 Includes small tonnage shipped by scow. 
3 An additional 3,923 tons was used by 3 producers as fuel at their plants in 1949 and 11,737 tons 
by 4 producers ín 1950. 
PRICES 


After an increase each year during the period 1946-49, the average 
value per ton of briquets (f. o. b. plant) produced in the Eastern, 
Central, and Pacific Coast States dropped slightly in 1950. (See 
table 1.) Proceeds per ton (f. o. b. plant) vary greatly because of the 
different local conditions under which briquets are made. In the 
Eastern States briquets are made relatively near the coal fields, 
hence, the cost of raw material does not involve large freight charges; 
therefore, the f. o. b. plant price is relatively low. In the Central 
States briquets generally are made at plants great distances from the 
origi coal source; consequently, raw fuel costs at these plants 
include a considerable freight charge which is reflected in higher 
prices per ton f. o. b. plant. The highest plant values are shown in 
the Pacific Coast States, where the raw fuels used are residual carbons 
from the manufacture of oil gas and pyrolysis of natural gas. 

These f. o. b. plant{values vary considerably from the prices paid 
for briquets by consumers, as retail prices include transportation 
costs and retail dealers’ margins. Retail prices of fuel briquets for 
selected cities may be obtained from the Bureau of Labor Statistics, 
United States Department of Labor, Washington 25, D. C. 
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FOREIGN TRADE ? 


Imports of fuel briquets into the United States reached a peak of 
123,593 net tons in 1926, when a strike during the winter of 1925-26 
in the Pennsylvania anthracite fields created a shortage of fuels in 
this country. Imports have been negligible since 1941, amounting to 
only a few hundred tons a year; in 1950, 804 tons, all of which came 
from Canada, was imported. 

In 1950 exports of fuel briquets, all to Canada, totaled 175,768 
tons, an increase of 5 percent over 1949. The value of 1950 exports 
was $2,617,007, an increase of 7 percent over 1949. 


TABLE 8.—Briquets (coal and coke) exported from the United States, 1948-50, 
by countries of destination and customs districts 


[U. S. Department of Commerce] 


1948 1949 1950 
Net tons Value Net tons Value Net tons | Value 
T 5 COUNTRY i A 
anada- Eege 8 207, 142 | $2, 644, 598 166, 961 2, 436, 004 EZ -— 
Newſoundland- Labrador 71 8, 440 179 2. 280 175,768 | $2, 617, 007 

Denmark 20 õ·ß : ; 8 
Ireland oo oe ese eg SE ite 4 ))) A AA 
Mexico 48 7 ˙mqꝶ. ! ⅛ ⅛qZ!ꝛʃ mũ. Ä? k ⁊ te te Sela 

Total. ......- 2-2-2-2- 207,885 | 2,653, 982 167,140 | 2,438, 284 175, 768 2, 617, 007 

CUSTOMS DISTRICT E 
Arizona 48 C/ = ³ ³ A 
Bullalo s td 104,715 1,383, 557 84,7 1, 285, 958 7,55 1, 545, 75H 
übte. ues 37, 862 478, 505 35, 871 481, 934 28, 249 357, 911 
Duluth and Superior 22, 322 294, 613 16, 733 224. 708 21. 834 272. 951 
Maine and New Hampshire . 261 3, 130 1,077 10, 361 498 8, 124 
Nichi gang 13, 095 125, 932 4, 629 61, 222 1, 539 17,78 
Montana and Idaho. ̃ è 1, 779 22. 7 
New Tor 20 . IAE AOS 
nr eet 4, 319 // ͤ PES EM 
Philadelphia.................. 675 8, 530 740 9, 307 415 5, 951 
Rochester 7, 569 86. 783 4. 123 28. 907 800 11,0% 
St. Lawrence. ................ 8, 542 138, 793 12, 555 243, 713 12, 268 269, 258 
Vermont.. 430 4, 799 64 512 11 120 
Washington 8,027 87, 047 6, 598 82, 572 10, 492 105, 331 

Total. A 207,885 | 2, 653, 982 167,140 | 2, 438, 284 175, 768 2, 617, 007 

TECHNOLOGY 


The Anthracite Institute and the Pennsylvania State College con- 
tinued their research, which has been under way for several years, on 
the recovery, upgrading, and utilization of fine sizes of anthracite. A 
number of reports on briquetting or pelletization of anthracite fines 
by extrusion have been released by these organizations. 

Cooperative work by the Bureau of Mines and the Natural Resources 
Research Institute, of the University of Wyoming, was continued on 
the briquetting of subbituminous coals. The fucls for briquetting were 
prepared at the Bureau of Mines laboratories and briquetted at the 
pilot plant at the university. Description of this work is contained 
in a publication released by the university in 1949.4 

3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 5. Department of Commerce. 


4 Boley, Charles C., and Rice, Neal, Briquetting of Dried Low-Rank Western Coals: Univ. Wyoming 
Natural Resources Inst., Bull. 3, November 1949, 76 pp, 
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A pilot plant for drying and briquetting coal was designed by the 
Bureau and erected at the university by the institute. A fluidized 
drving process developed by the Bureau will preheat and dry the 
subbituminous coal fed to the briquetting press. 


WORLD PRODUCTION 


Data on the production of fuel briquets are not available for all 
countries; however, as indicated in table 9, Germany is one of the 
world's largest producers of fuel briquets. 


TABLE 9.—World production of fuel briquets, by countries, 1946-50, in metric 
tons ! 


[Compiled by Pauline Roberts] 


Country ! 1946 1947 1948 1949 1950 
PONT EE 97,518 82, 888 77,82 56, 616 (2) 
Australia: Victoria ). 522, 157 420, 340 (2) (2) 2) 
Bele Withee st diuo ee eee mE SEE 1, 079, 620 1, 348, 480 970, 180 780, 860 1, 014, 290 
A lccusdcbowuxeiebcdedenben csr 299, 100 290, 707 323, 133 459, 908 
Czechoslovakia: 
Bituminous o. 209, 180 259, 130 (2) 1 (2) 
Ill 8 252, 452 283, 645 291, 326 4 297, 000 4 303, 300 
PFF A 8 5, 162, 450 5, 118, 530 5, 948, 000 6, 365, 000 6. 307, 000 
French MOTOCCO. csi 22, 202 46, 215 22, 959 4 15, 000 34, 573 
Germany: 
Federal Republic: 
Bituminous coal. 1,902, 000 | 2,176,000 | 2.972, 000 | 3, 586, 000 3, 720, 000 
EFFI ieee 10, 774, 000 | 11, 840, 000 | 12, 898, 000 | 14, 250, 000 14, 910, 000 
Soviet zone: Lignite €. c. 28. 600, 000 | 26, 000, 000 | 30, 000, 000 | 30, 000, 000 | 36, 000, 000 
Pu in coal 20, 210 

ituminous lll. : 

EE 33.60 0, 970 oO (2) d 
I11ͤĩöÄ]ĩ«ꝰ²5 x 8 III! k 
Hall 8 4, 710 (2) 12, 000 (2) (2) 
Ill een ge Et iue (2) 4 2. 000 9, 420 25, 323 25, 278 
lrland ³ðV—Ai ⁰ 85, 781 53. 311 23, 626 16. 257 2 
e ß 54, 000 108, 600 220, 000 615, 704 915, 460 
Korea, South ............ ......... m 7 105, 000 200, 994 76, 724 168, 358 (2) 
Netherlands: 

Bituminous coal....................... 725, 859 910, 046 935, 865 992, 000 1, 049, 000 

Iiir. 8 43, 655 41, 673 62, 988 61, 000 56, 000 
New nd tesdseses 13, 183 11, 592 13,113 13, 945 (2) 
Pakistan Los ls ($) (2) 4,670 8, 972 4 5, 500 
Poland: 

Bituminous coal .......---00002-00-000 529, 082 631, 915 717, 508 796, 000 9 631, 300 

Eet ⁰ CE et 27,190 41, 697 113, 633 175, 000 9 170, 200 
POM A AAA Ee 77,276 97, 418 73,821 2 4 78, 300 
„ß; ÓN 833, 445 789,535 | 1,005,285 | 1,135,859 1, 092, 000 
O TE EEN | 25, 565 86, 900 133, 400 54, 500 ) 
NEE EE Ee 32, 347 36, 704 45, 746 43,153 (2) 
FI A 12,572 15, 130 7,426 40, 102 (2) 
United Kingdom 1,571,829 | 1,870,548 | 1,489,529 | 1,530,208 | 41,406, 000 
United States: 

EEN ras Dus 2,725, 193 2,877, 208 2, 833, 092 2, 180, 834 2, 512, 907 

Packaged fueãeoll. 173, 198 165, 906 142, 439 114, 258 123, 088 

Total (estimate) .................... 62, 000, 000 | 60, 000, 000 | 70, 000, 000 | 70,000, 000 | 70, 000, 000 


1 In addition to countries listed, briquets are produced in Bulgaria, Italy, Mexico, Rumania, U. S. S. R., 
and Yuzoslavia, but production figures are not available. Estimate included in total. 

2 Data not available; estimate included in total. 

1 Fiscal year ended March 31 of year following that stated. 

* Estimate. 

$ British and American zones only. 

$ Briquets used by government railway only. In addition, an unknown amount is manufactured for 
bousehold use; accurate data are not available. 

? August to December, inclusive, 

* Included with India, 

* Incoinplete. e 
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PACKAGED FUEL 


Salient statistics of the packaged-fuel industry in the United States 
from 1946 to 1950 are summarized in table 10. 


TABLE 10.—Salient statistics of the packaged-fuel industry in the United States, 
1935-39 (average), 1940, and 1946-50 


1935-39 
(aver- 
age) 
Production: 
panem nee to 5,052 6, 349 9, 065 2.153 1, 859 
ne ns.. * , , e 24 , 
Central States. do. . . 116,218 | 276,994 | 181,854 | 180,728 | 155,154 ) 125,048 | 135,682 
Pacific Coast 
States do 1, 563 )))) ⁵ ³ ¾ðè A ĩ 8 
Total do 122, 833 284, 513 190, 919 182, 881 157, 013 125, 948 135, 682 
Plants in operation....... 63 106 70 6 2 $ 54 
Value of production...... $1, 050, 566 |$2, 391, 022 |$2, 496, 388 |$2, 882, 105 |$2, 735, 861 |$2, 236, 748 |$2, 430, 847 
A verage value per net ton 
f. o. b. plant: : 
Eastern States $9. 45 $9. 02 $12. 93 $10. 58 $17. 64 $17. 77 $17.19 
Central States $8. 50 $8. 36 $13. 08 $15. 75 $17. 42 $17.76 $17. 92 
Pacific Coast States.. $9. 91 AAA HE PO AA x beu enu RR 


DOMESTIC PRODUCTION 


In 1950, 54 plants operated in the United States, as compared 
with 57 plants in 1949, and produced 135,682 net tons of packaged 
fuel, valued at $2,430,847, an increase of 8 percent in tonnage and 
9 percent in value over the preceding year. Michigan, Wisconsin, 
and Ohio, in the order named, were the three largest producing 
States, accounting for about 70 percent of the 1950 output. The 
average value per net ton (f. o. b. plant) of packaged fuel increased 
consistently in the Central States from 1946 to 1950. (See table 10.) 
In the Eastern States, however, after increasing steadily from 1946 
to 1949, the average value per ton dropped slightly. EECH re- 
ceived by the manufacturers include cost of coal at the mine, freight 
to factory, direct and indirect manufacturing costs, and profit. For 
this reason the values may vary greatly from plant to plant, depend- 
ing on the local conditions under which the product is manufactured. 
een of packaged fuel, by States, for 1949-50 is shown in 
table 11. 


TABLE 11.—Production of packaged fuel in the United States, by States, 1949-50 


1949 1950 
State SS eS — 
Plants | Net tons | Value | Plants | Net tons | Value 

rte A ͤ K 2 (1) L 3 18,355 | $297, 102 
Mielipall: AA AA A 19 39, 254 | $660, 874 20 43. 786 735, 326 
Minnesota... eee eee eee 4 16, 197 332, 100 4 19. 814 421, 553 
ONG oie O oeque cues Do ric sua dM E Ee 17 28, 768 516, 792 15 24.150 430. 660 
Wisconsin 7 23. 720 402, 560 5 27, 082 456, 631 
Other States. it a 38 | 318,009 | 3 324, 422 47 4. 495 $9, 575 
KEE EE 57 | 125,948 2 236, 748 54 | 135,682 | 2, 430, 847 


Included in“ Other States“ to avoid disclosure of individual company operations, 
M: GE 2 plants each in Illinois and Virginia, and 1 plant each in Iowa, Kentucky, Missouri, and 
ebraska. 
3 Includes Indiana and States listed in toutnote 2. 
4 Comprises 2 plants in Virginia and 1 plant each in Illinois, Iowa, Kentucky, Missouri, and Nebraska. 
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Number of Plants.—Of the 54 plants producing packaged fuel in 
1950, 20 plants, located in Michigan, accounted for 32 percent of 
the total output, 5 plants in Wisconsin accounted for 20 percent of the 
production, and 15 plants in Ohio accounted for 18 percent. 

Capacity of Plants. —Table 12 gives comparative data on capacit 
and production for 1946 to 1950, inclusive, as reported by packaged: 
fuel operations active in those years. In 1950, 16 plants with a 
capacity of 5,000 tons or more, operating at 51 percent of their com- 
bined capacity, produced 106,881;tons of packaged fuel, or 79 percent 
of the total 1950 output. Thirty-eight plants, each with an annual 
capacity under 5,000 tons, produced 28,801 tons, or 21 percent of the 
total production, utilizing about 34 percent of their combined capacity. 


TABLE 12.— Annual capacity and production of packaged-fuel plants in the 
United States, 1946-50 


Production 


LEE E 0 
1 ] § ]] ĩð ĩ ⁵ exa a mE qu M dd 8 
/ A EES 5 
))» A M DM O E MN NOE 0 
Capacity of 
a — 
Less than 5,000 tons............................ 38 85, 33. 6 
5,000 to less than 10,000......................... 9 54, 84.1 
5 ei en fnan 2 D e ; 30, 53.0 
1 ess SUE 
25,000 or more. 2 ) 123, 68. 8 
Total Rc" ———————É 54 293 46. 2 
Production of— 
Less than 1, 00000000o00o . 28 17.5 
1,000 to less than 3,000 17 39.0 
3,000 to less than 5,000.........................- 3 62.7 
5,000 to less than 10,000......................... 3 58.9 
10,000 to less than 30,000........................ 3 58.9 
Total o: sedens E . E deeuu ds 54 135, 682 46. 2 


TABLE 13.—Raw fuels used in making packaged fuel in the United States, 1950 


Net tons used 


Net — — 
Plants o Plants | | 
y P 2 | 8 S di 1 y à cp, -< - ? | 
Type of raw fuel used using — || Source of raw fuel used | using Yord | Other | 
- || screen- | raw Total 
| | | ings fuels 
== | zr , * Ke" — 
Bituminous. low- volatile | || Yard screenings exclu- | | 
— PI EE | 47 118,575 sively (from own or | 
Bituminous high-volatile | || _ other yards) 31 | 31,381 | 8 31, 381 
1 | 4 3,891 || Raw fuels (other than | 
Pennsylvania anthracite... | 100 3 186 yard screenings) ex- | | 
Bemianthracite............ At 23" COMA ëng sita si Y MA UI A 
Petroleum coke............ | 4 7, 230 Both yard screenings | 
| | | and other raw fuels.... 12 8, 418 | 21, 107 29, 525 
.. | 154 1132, 882 || TOA. 22s SS 54 | 39,799 | 93,083 | 32, 882 


! A number of plants used more than 1 kind of raw fuel; hence, the sum of the plants above is greater 
than tbe actual number of plants active (54) in 1950. 


Bee footnote 2. 
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Raw Fuels.—Five kinds of raw fuel entered into the manufacture of 
packaged fuel in 1950. Bituminous low-volatile coal used at 47 plants, 
either alone or in combination with other fuels, comprised 89 percent 
of the total raw fuel used. Small quantities of bituminous high- 
volatile coal, Pennsylvania anthracite, semianthracite, and petroleum 
coke also were used in the manufacture of packaged fuel in 1950. 

Yard screenings were used exclusively at 31 plants to produce 23 
percent of the total output; raw fuels other than yard screenings were 
used exclusively at 11 plants to manufacture 55 percent; and screen- 
ings and other raw fuels combined were used at 12 plants to produce 
22 percent of the total 1950 production. 

Binders.—Starch, totaling 702 tons, or an average of about 14 
pounds per ton of packaged fuel produced, was the principal binder 
employed and was used at 49 plants producing about 75 percent of the 
total 1950 output. Asphalt and cement were used exclusively at a 
few of the plants. Table 14 gives details on binders employed in 

manufacturing packaged fuel in 1947-50. 


TABLE 14.—Classification of packaged-fuel plants in the United States, by type 
of binder used, 1947-50 


1917 | 1948 | 1949 1950 
Percent Percent Percent Percent 
of total of total of total of total 
Plants packaged-| Plants packaged-| Plants ipackaged-| Plants packaged- 
fuel pro- fuel pro- fuel pro- fuel pro- 
duction duction duction duction 
Type of binder used: 
Sei 58 77. 9 57 79. 8 52 78. 3 48 74. 6 
. SE 2 | | 3 19.5 3 20.6 2 | 
Starch and asphalt 1 22.1 1 { 1 \ 1 
Cement 2 | 2 ) 7 2 1.1 2 25. 4 
Coal-tar pitch........... E AO —— — DEE 1 
Total. | 1 62 100. 0 | 162 100. 0 | 157 100.0 54 100.0 


11 plant making 2 types of packaged fue! used starch binder for 1 and asphalt and starch for the other; 
hence, the sum of the items shown exceeds the number of active plants. 


SHIPMENTS 


Sales of packaged fuel in 1950 totaled 134,550 net tons, of which 
112,962 tons (84 percent) was listed as local sales (by truck) and 
21,588 tons (16 percent) was reported as other than local sales. Of 
the 21,588 tons slipped outside the local area, 13,774 tons (about 64 
percent) went by truck and 7,814 tons (46 percent) by rail. 


TABLE 15.—Shipments of packaged fuel in the United States, by method of 
transportation, 1946-50, in net tons 


Shipped by truck 


Y ear UD Total 
Local Other than Total y 
sales | local sales truck 
VON A ⁰y 150, 770 25, 262 176, 032 14,555 190, 557 
III.... Ee v 88 147, 509 23,749 171, 348 11.27 182, 418 
IM EE 128, 661 7, 753 146, 414 10, 272 155,455 
19199292... V- 108, 606 11, 036 119, 612 6, 306 125, 948 
1050 PC MOT 112, 962 13,774 126. 736 , 7,814 134, 550 


Includes sales both called for and delivered. 


Gem Stones 
By W. F. Foshag, George Switzer,’ and H. P. Chandler 


4 
GENERAL 
DOMESTIC PRODUCTION 


gem production. Although a wide variety of gems is produced in 
small amount, gem mining probably will continue to be & minor 
mining industry. 

There are no large gem-mining companies in the United States. A 
few small companies have been organized from time to time to work 
certain deposits, such as jade, turquoise, sapphire, and tourmaline. 
Some professional lapidary shops employ & few miners. Most gem- 
stone production results from the efforts of thousands of amateur 
lapidaries (*rockhounds"), who spend their vacations and week ends 
searching for materials suitable for cutting and polishing. Chief 
objects of their search are such varieties of quartz as agate, jasper 
and petrified wood. Much of what they collect is sold or exchanged 
to mineral dealers, local jewelers, or roadside curio shops, particularly 
in the Southwestern, Western, and Northwestern States. The hobby 
of lapidary work and gem and mineral collecting has grown phenome- 
nally in the past 15 years. No reliable figures are available as to the 
number of persons engaged in this hobby, but the best estimates range 
from at least 200,000 to & million or more. 

Since only a small percentage is mined by companies on a commer- 
cial scale, no statistics have been compiled as to the value of the 
domestic output of gem stones. In the rough, it may approximate 
$400,000 to $500,000. 

The many forms of quartz, chiefly the cryptocrystalline varieties, 
led the field, with kunzite (pink spodumene) second, jade third, and 
turquoise fourth. Of the producing States, California, Texas, Oregon, 
Washington, and Wyoming were the leaders. 

Agate.—Agate production, including all other varieties of chalced- 
ony, continues to increase as interest grows in the lapidary hobby. 

Greatest production in 1950 appears to have been from the Alpine- 
Big Bend area, Texas, where agates were recovered having a value 
variously estimated at $10,000 to $50,000. 

Another relatively large producing area was Deming, N. Mex., with 
an estimated production of 30 tons, of which not more than 3 tons 
was of good quality. 

Large quantities of agate were also found in California, Oregon, and 
Washington, with smaller amounts in Arizona, Montana, and 
Wyoming. Small quantities of various varieties of chalcedonic 
quartz, such as petrified wood and jasper, were collected in almost 
every other State. 


Teer United States continues to be an unimportant factor in world 


' Smithsonian Institution; consulting mineralogist to Bureau of Mines. 
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Kunzite.—Kunzite, the pink gem variety of spodumene, figured in 
the gem-production picture owing to the discovery of a pocket con- 
taining 280 pounds of rough kunzite crystals in the San Pedro mine, 
Pala district, San Diego County, Calif. This is the first discovery of 
a large quantity of this gem in many years. The value of the find 
was estimated at $20,000 to $30,000. The largest crystal fragment, 
containing a large proportion of gem material, weighed 5 pounds. 
The material is reported to be of good quality but rather pale. 

Jade.—The Wyoming jade (nephrite) Sdt is reported to be 
decreasing rapidly. The deposits of good green jade are nearly ex- 
hausted, with a 1950 production of not over 200 pounds. Prices for 
good-quality green have increased to as high as $30 per pound. Black 
jade is still plentiful at $2.00 to $5.00 per Sound Approximately 
1,500 pounds of the black variety were sold in 1950, but & market is 
hard to find. Some black jade has been used as a substitute for black 
onyx; but, because it is harder to saw and polish, lapidaries prefer the 


onyx. 

i California about 700 pounds of nephrite jade, valued at $700, 
was produced at Porterville. Smaller amounts were picked up by 
collectors at other localities, chiefly in Monterey County. 

The jadeite jade deposit discovered in San Benito County, Calif., 
in 1949 has been visited by many collectors but has not been exploited 
commercially because of its poor color. Other finds of jadeite have 
been reported in Mendocino County, but so far no good gem material 
has been reported. 

No production of nephrite jade was reported for the year from the 
Kobuk area, northwestern Alaska. 

Turquoise. Turquoise production in the Southwest continues to 
diminish. No output was reported from the Cerrillos mine in New 
Mexico. Some turquoise was mined by the Nevada Turquoise Co. 
near Battle Mountain, Nev., and the open-pit Castle Dome (copper) 
15 near Miami, Ariz., produced a small amount of turquoise of good 

uality. 
j Other Gem Stones.—No diamonds were produced from the Arkansas 
diamond mines in 1950, although the newly organized American 
Diamond Mining Co. indicated the possibility of renewing operations 
there. 

The South Dakota inspector of mines reports 68.5 tons of rose 
quartz produced in that State in 1950 for ornamental and monumen- 
tal purposes. Scott’s Rose Quartz Co., Custer, S. Dak., mined no 
gem rose quartz in 1950, but produced 7% tons, valued at $506.50, for 
ornamental purposes. 

A small quantity of rock-crystal quartz from Arkansas and about 
500 pounds of asteriated quartz from the Springfield, N. H. area were 
sold for gem use. 

Some quartz colored blue by chrysocolla was produced from various 
localities in the Southwest, especially at the Inspiration (copper) 
mine near Miami, Ariz. 

No sapphires were produced at the Yogo Sapphire mine, Montana. 

An estimated $5,000 worth of colorless to pale-blue topaz was pro- 
duced in Mason County, Tex., mostly by local collectors for private 
collections. 
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A small amount of peridot from near Deming, N. Mex., was sold. 
This material is reported to be abundant but will only cut 4- to 8-point 
stones. Peridot in small quantity was also found on the San Carlos 
Indian Reservation and sold by the Indians in small lots. 

Some pyrope garnet was produced near Fort Defiance, Ariz., and 
sold by the Indians. 


CONSUMPTION AND USES 


For the first 6 months of the year jewelry sales were slow. The 
general attitude among retailers was one of depression but not panicky 
concern, for the early months of every year are traditionally dull in 
the jewelry stores. Diamonds were particularly slow, principally in 
higher-valued pieces, because of the anticipated reduction of the jew- 
elry excise tax from 20 percent to 10 percent. The outbreak of the 
Korean War, however, killed any possibility of a tax reduction and 
had a strong effect on the sale of diamonds, for there was now nothing 
to be gained by further postponement of purchases. Actually, con- 
sumers saw higher prices in the immediate future because of inflation- 
ary influences, higher wages among diamond cutters, and greater 
demand. These factors, plus an increase in the marriage rate, caused 
a strong diamond market during the last 6 months of the year. 

As usual, the United States again in 1950 was the principal world 
market for diamonds. There was substantial purchasing of diamonds 
as investments in several troubled areas of the world and considerable 
evidence of such type of purchasing of fine-quality diamonds in Amer- 
ica during 1950. 5 

The jewelers’ Christmas business was good. It gained over 1949 
and sufficed to raise the year’s volume for the jewelry industry to 
$1,140,000,000 compared with $1,055,000,000 in 1949, a gain of 8 
percent. 

Fashions in Jewels.—Fashions in gems showed relatively little basic 
change during 1950. Jewelry was light, flexible, and mobile. De- 
signed on the theory that diamonds in motion look bigger than dia- 
monds in repose, mountings were made to move loosely. 

In mountings, curved lines were the most popular, but with fewer 
naturalistic flowers and abstract objects. In forms of diamond jew- 
elry, the necklace remained the most important single piece. Earrings 
changed from the long pendant type to large button clusters on the 
lobe. Diamond wrist watches became increasingly popular. 

The cluster, & large center stone surrounded by one or more rows 
of stones of matched sizes, was the outstanding motif in 1950, espe- 
cially in diamonds. The cluster mountings might be marquise, square, 
oval, or round. Most popular usage of these clusters was in dinner 


rings. 

Toward the end of the year the metal restrictions imposed or on the 
horizon made new designs uncertain. Gold was being used exten- 
sively owing to the shortage of platinum. 

More fancy-cut diamonds were used than since the 1920's. Such 
shapes as pentagon, kite, trapeze, triangle, and half-moon were used 
extensively. The bulk of the diamond jewelry sold in America, how- 
ever, is mounted with the standard brilliant, the emerald cut, and 
occasionally the marquise and baguette. 
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IMPORTS? 


Imports of gem stones, exclusive of industrial diamonds, in 1950, 
as reported by the United States Department of Commerce, totaled 
$119,641,457, an increase of 42 percent over 1949. 


TABLE I.—Precious and semiprecious stones (exclusive of industrial diamonds) 
imported for consumption in the United States, 1949-50 


[U. S. Department of Commerce] 


1949 1950 
Commodity 
Carats Value Carats Value 
Diamonds: 
Rough or uncut (suitable for cutting into gem 
stones), duty-freUU D ono 1 633, 731 1828, 246,634 819,083 | $44, 775, 769 
" 9310 but unset, suitable for Jewelry, dutiable ...... 335, 487 | 41,427,718 492,671 | 58, 524, 902 
meralds: 
Rough or uncut, duty-fre—ꝛ—ꝛ— eee. 80, 231 | 226, 233 12, 142 7, 991 
Cut but not set, dutnble 20-2. 13, 723 284, 578 9, 706 237, 446 
Pearls and parts, not strung or sct, dutiable: 
Natural. rcr cun c ̃ ↄ ² ↄ d EN 532,310 ]............ 410, 970 
Cultured or cultivated. LL 1,733,698 |............ 3, 192, 334 
Other precious and semipreclous stones: 
Rough or uncut, duty-free. nn 208, 124 |............ 324, (159 
Cut but not set, dutiable............ LLL c cci LL]... LLL lll... 2,045, 476 |............ 2, 429, 992 
Imitation, except opaque, dutiable: 
Not cut or [neeted, AAA A 36,090 |............ 19, 088 
Cut or faceted: 
A A 8 680, 428 |............ 811. 372 
Mhh dud ð—ͤ at yy Staa educa 8, 495,151 |............ 8, 752, 863 
Imitation, opaque, including imitation pearls, 
S dütlable:.- A A IA eae Eee te 21, 819. [zem isis 14. 854 
Marcasites, dutiable: 
BenL. € Eege A OE ee 170, 405 A cs 136. 768 
Itata met be || o a hte | Tee app 3, 019 
¿AAA II l 84, 132, 466 |............ 119, 611, 457 


1 Revised figure. 


TECHNOLOGY 


Additional experiments in the artificial coloration of diamonds in a 
cyclotron were carried out during the year? Color changes noted 
were usually from pale brown to green, white to bluish green, and yel- 
low to yellow green. Occasional changes from yellow to golden brown 
were observed. The induced color appears to be permanent but is 
only present as a surface skin. No permanent induced radioactivity 
was observed. Diamonds subjected to neutron bombardment in an 
atomic pile were said to have been quickly blackened after first passing 
through an intermediate green color. 

Research on diamonds was carried out by the Diamond Research 
Laboratory of Johannesburg, Union of South Africa, sponsored and 
supported by the Industial Distributors (1946), Ltd. 

2 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 


records of the U. S. Department of Commerce. 
3 Gems and Gemology, Summer 1950, p. 295, and Spring 1951, p. 3. 
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DIAMONDS 


The year 1950 was a record-breaking one in the diamond industry. 
Sales of diamonds effected through the Central Selling Organization 
on behalf of South African and other producers set a new record, as 
follows: Gem diamonds £38,357,698, industrial diamonds £12,609,343, 
total £50,967,041. The previous record was a total of £38,000,000 
established in 1948. Whereas the quantity of diamonds sold in 1950 
was approximately the same as the quantity sold in 1948, the proceeds 
realized in sterling in 1950 exceeded by Beads £13,000,000 (34 percent) 
the sterling proceeds in 1948. ‘This increase was due to devaluation 
of the pound sterling in terms of the dollar in September 1949. 

À new record was also set for world production of diamonds in 1950, 
with a total: of 15,300,000 carats, compared with 14,175,000 carats 
in 1949, 

Cutting.—The strong demand for gem diamonds in 1950 tended to 
alleviate somewhat the unemployment situation in the cutting centers. 
Both the Diamond Manufacturers Association and the World Fed- 
cration of Diamond Workers passed resolutions at their annual con- 
ventions in Amsterdam urging uniform working conditions and hours 
throughout the industry. 

Belgium continues te be the largest cutting center, followed by 
Germany, Netherlands, Israel, and the United States. Smaller cut- 
ting centers are well-established in South Africa, England, and Puerto 
Rico. Efforts to revive the Cuban diamond-cutting industry failed. 
In the United States there are about 300 diamond-cutting establish- 
ments, employing approximately 1,500 workers. High cutting costs 
in the United States, compared to other cutting centers, foreign 
currency manipulation, and other difficulties were only partly offset 
10 greater efficiency and finer categories of cutting in the American 
industry. 

pe EH of gem- grade diamonds into the United States 
amounted to 5103, 300,671 in 1950 compared to $69,674,352 in 1949, 
an increase of 48 percent. Percentagewise, rough or uncut stones 
showed the greatest increase in total value. Belgium furnished 50 
percent (value) of the cut in 1950. 


TABLE 2.— Diamonds (exclusive of industrial diamonds) imported for con- 
sumption in the United States, 1949-50, by countries 


[U. 8. Department of Commerce] 


Rough or uncut Cut but unset 
Country | Value Value 
Carats Carats ,————————————— 
Total Average Total A veruge 
——— ?GÁNMÁEKK IN ————À | —— — | MH 22... 
1949 
JJC A ᷑ ²P‚ ] ] f EE 3 81, 0000 3336. 33 
Belgian COMPO. EE 3, 100 $6, 006 G1 GT E PP AN 
Belzium Luxembourg... PPP 159.189 19, 581, 847 123. 01 
UVP ̃ ̃ ebe ee 112,315 1 411, 799 133.44) 4. 679 615. 255 131. 49 
ae CU roda 241 6, 464 25. 82 30 3, o ] 100. 37 
AE EE EE EEN DEER 8 , 30: 39. 
EE ¡E QUAD ld DNA 13, 3,900! 306. 92 
)))Vöͤ%ͤVVTVTCVVGTC(C Vw. WEE DIAN | 700 175.00 
ET E ⁵ y d EE 580 71, 099 122. 58 
' Revised figure 
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TABLE 2.—Diamonds (exclusive of industrial diamonds) imported for con- 
sumption in the United States, 1949-50, by countries—Continued 


[U. 8. Department of Commerce) 
Rough or uncut Cut bat unset 
Country Value Value 
Carats 
Average 
1949— Continued 
CzechoslovakK iliaa aa... 357 $9 02 
DFF ͥ ] ³]Ü0ỹ cito ec ⁰⁰ a GENEE 300 81. 29 
REENEN, EE EE EE $99 125. 18 
AA O ll 091 239. 54 
ET. gn AA E, y 8 903 80. 47 
A A 6, 947 77 A O 
Hong KONG AAA AI ⁵ĩðx2v ] ] K PA AS 41,172 548. 96 
EE, WEE ¾ é 8 39 82.37 
De EE A AR ESAS 88 5, 402, 074 76. 64 
11 A A EE 134. 933 4,997.52 
hh y REN 13, 829 134. 26 
IOUS A eee eee eee ee 60; ^ 2,90] | 41.07|........ 
Netherlinds. EE, E E PO 3, 202, 227 129. 18 
Netherlands Antilles 11 245 93 
F ff ee 1. 932. 944 13.63 
Thalhnd. 22.11. A A A II ĩð 8 251,155 

Union of South Africa. ................... 1 580,376, ! 26, 911, 452 146.37, 39. 644] 8, 404,959 

.8. S. R..... JJ 8 8. 663 539. 412 

United Kingdom --- -2-2-2-2 1,708 118. 838 69.58| 3,771 449, 356 

epnezuela ꝛ I. 1 28, 973 1 701,015 1 24. 30 159 17,155 

Total 191999999 . 1 633,731] 1 28, 246. 634 144. 57 335, 487 41, 427,718 

1950 

U PC ᷑ ² ꝙ O A A E 109 11, 847 

PU PRA jið ⁵]¹¹Ütùi. 0vĩ / PA EE 12 6, 500 
Belgian Congo...........-......----.-.--- 400 11.059 A, APA EA 

Belgium-Luxembourg——— 1. 631 85. 283 52. 29 257. 942] 29,115, 318 

Brazil l.c ⁰ytk 43, 043 955, 922 22, 21 2,125 190, 562 

British Ouiann. eee 821 25, 07 30. 55 1 148 
British West Africa, n. e. 8 15, 274 349, 455 EEN, EE AE 

A AAA 1,415 6, 413 4.53 657 98. 343 

a: IS A ff... HE 90 12,738 

! II . GE, IS 261 34, 803 

Denmark- EE GE GEES 104 7,118 
LEE, d 4, 497 517, 574 115. 09 
French Equatorial Africa. -..............- 215 14, 009 JJ! E AO 
Feen Morse 8 156 14.779 94.74 
Germany AP A AA 3 41 13.67| 7,317 603, 797 82. 52 
AAA A ] ⅛ öͥ d 32¹ 64, 126 199. 77 
III ³Äͤuw IA UA ß 8 5 120 24. 00 
II; ͥ A e 8 1. 277 159. 63 
|i AAN dd AAA GE 16 1, 551 96. 94 
e AAA A ĩͤ 98 5, 938 60.59} 86, 192 6,834, 363 79.29 
H Ee D POR EES 5 180. 00 
TOW A 2:05 ceci ROA ENEE, MA 2 542 271.00 
,...... Nom quM NND 217 37, 710 174. 06 
Netherlands U U ... 480 13, 932 29.03| 44,978} 4,845,140 107.72 
FFII: ESA AA A 30 8, 500 23 33 
Portuguese E d 39 11, 329 290. 49 
Southern-Southeastern Asia, n. e. A aoaaa 75 4. 621 61. 61 
c dd EE 3, 251 740, 125 221. 66 
7 ³Ü¹wnn ũ Me. Masa NO 418 81. 596 195.21 
Union of South A friea LLL... 703, 520| 41,956, 932 59.64| 74,476} 14,313,316 192.19 
ELS. E AA ⁵ qͤ —nfrf A DONA ß 3. 919 190. 000 48. 48 
United Kingdom 9, 349 380, 338 40.68] 5, 448 776, 009 142 44 
Venezuela.. 42, 834 971,369 6⸗ÿ2Lʒů»fff ² ⅛ K A 
Total 190n.. ee. 819, 083] 44, 775, 769 54. 67 492, 671] 58, 524, 902 118. 79 


t Revised figure. 
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World Production.—Official figures on diamond production are not 
available for all countries, but the figures in the accompanying table 
are believed to be reasonably accurate, as they have been compiled 
from Government reports, information supplied by officials of pro- 
ducing companies, and other authoritative sources. World produc- 
tion (gems and industrials) is estimated to have been 15,300,000 
metric carats, which compares with 14,175,000 (revised figure) carats 
for 1949, an increase of 8 percent. 

Belgian Congo is the leading producer by weight, but only about 
5 percent of the Belgian Congo production is of gem quality. South 
Africa, although producing much less by 8 45 in value owing 
to the high percentage of gem stones. 


TABLE 3.— World production of diamonds, 1947-50, by countries, in metric carats 
[Including Industria] Diamonds] 


— — — EA EH 


769, 981 


. zm mm — e mm e mar mm mm e I I2: 


Belgian Congo... 5, 474, 469 5, 824, 567 9,649,896 | 10,147, 471 
French Equatorial Africa.. 107, 076 1 118, 300 1 122. 923 111, 460 
French West Africa.. 53, 749 77,97 94. 996 126, 346 
GoldyC EE 3 852, 493 3 850, 000 12972,976 3 950, 000 
Sierra Ënn A A A hese ect ewe 605, 554 465, 518 494.119 655, 474 
South-West Africa. eee 179, 554 200, 691 280, 134 488, 422 
Fan eens pora ds rasa sai 92. 229 148, 169 191,787 195. 274 
Union of South Africa: 
.' 88 918, 042 3 930, 000 964, 266 1, 516, 194 
ü ðé v lis Ls 4 286, 692 3 4 270, 000 4 2309, 756 4 231, 674 
Total Union of South Africa.. 1, 204, 734 3 1, 200, 000 1, 254, 022 1, 747, 863 
lll! ae 8 275, 000 250, 000 250, 000 200, 000 
British Guiana.._.........-..------------------ eee 24, 669 36, 562 34, 790 37, 462 
rr 61, 631 75,513 56. 362 60, 389 
Other countries ã½2 3. 500 3, 500 3, 000 3, 000 
Grand total (round figures) .................. 9, 750, 000 10. 050. 000 | 114,175,000 | 15,300, 000 


! Revised figure. 

! Exports. 

! Estimated. 

* Includes an estimated 100,000 carats for State mines of Namaqualand. 


Industrial Diamonds.—Details regarding imports, production, 
sales, and uses of industrial diamonds will be found in the Abrasive 
Materials chapter of this volume. 


OTHER GEM STONES 


The price of most gem stones other than diamonds continued to 
increase owing to short supply of newly mined stones of fine quality. 
Again in 1950 Canada produced very little in the way of gem stones. 
A few tons each of sodalite, peristerite, and labradorite are produced 
5 year, but the total value probably does not exceed a few hundred 
ollars. i 
Ceylon maintained its output of important quantities of a varicty 
of gems, chiefly ruby, sapphire, chrysoberyl (including alexandrite), 
topaz, spinel, garnet, zircon, and tourmaline. The Ceylon gems come 
from the alluvial gravels of the Ratnapura district. The gem-mining 
industry is chiefly handled by villagers and minor concerns. Value 
of the annual production is believed to be about $500,000. 
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Emeralds were mined at the Chivor-Somondoco mines in Colombia. 
Production for 1949 was reported to be 91,656 carats. According to 
latest reports, the famous Muzo, Colombia, mines are still closed. 
Some good-quality emeralds were mined at Kaliguman, India, a small 
village in the Udaipur district, State of Rajasthan. South Africa 
and Brazil continued to produce a few emeralds. 

Australian gem-sapphire production for 1948 had a reported value 
of £A 6,000.* In September 1948 a 1,958-carat (uncut weight) blue 
sapphire was discovered at Anakie, central Queensland. 

Gem-stone production of Burma for 1949 was as follows: Ruby 100 
carats, sapphire 2,500 carats, spinel 12,500 carats, jadeite 2,393 pounds, 
total value approximately $88,500.° 

The Australian opal-mining industry continues at a low ebb. South 
Australia is now the largest producer, with the main fields lying in the 
Stuart Range north of Tarcoola. Only about 100 miners are now 
active, and the value of the annual production averages about 
$200, 000.° 

Madagascar gem-stone production for the first half of 1950, chiefly 
tourmaline, beryl, and garnet, was 9,004 grams.’ 

In Mozambique the pegmatites in the Alto Ligonho district pro- 
duced some fine-quality rubellite, morganite, and aquamarine, some 
of which came into the United States. 

The zircon mining and cutting industry of Thailand, which experi- 
enced a sudden boom immediately after World War IT, is now in a 
depressed condition. Bangkok cutters predict that, if the present 
export volume is not increased soon, it may be impossible to keep the 
industry alive. The zircons are mined in the Provinces of Chantaburi 
Se Ubonrajathani, in southeast Thailand along the Thai-Indochina 

order. 

Brazil continued to produce a large caratage of amethyst, aqua- 
marine, citrine, topaz, and tourmaline and smaller amounts of euclase, 
chrysoberyl, andalusite, and other stones. 


SYNTHETIC GEM STONES 


Corundum and Spinel.—The year 1950 witnessed further recapture 
of the American market by European producers of synthetic corundum 
and spinel. Chief production is in Germany, jollos cd by France. 
India and Japan are other foreign producers. 

The Idar-Oberstein district, in the French zone of West Germany, 
resumed its former position of importance as the chief cutting center 
for synthetics. Favored by low labor rates and devaluation of cur- 
rency, most synthetic gems used in the American market are now cut 
in ldar-Oberstein. Toward the end of the ycar, as large orders piled 
up and European deliveries became slower, more business was placed 
in the United States. 


Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 6, June 1950, p. 36. 

§ Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 6, December 21 p. 31. 
* Australian News and Information Bureau, New York: Vol. R, No. 

Bure u of Mines, Mineral Trade Notes: Vol. 31, No. 6, December 1950. p. 31. 
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Domestic synthetic corundum and spinel production for the year 
amounted to several million carats. Of this, approximately 70 percent 
was ruby-color synthetic corundum, 20 percent blue spinel, and the 
remainder corundum and spinel of other colors. Most of this material 
was used in educational ring stones, the buff-top, flat-back stones being 
the most popular style. 

Synthetic Rutile (Titania). During the year public acceptance of 
this relatively new synthetic.gem material increased. When first 
introduced, the jewelry trade did not respond, but as a result of interest 
by the amateur lapidaries and direct-mail sales, public interest has 
been created to a point where the jewelry trade is now beginning to 
accept and promote titania. 

Production has been largely on an experimental basis by the Linde 
Air Products Co. and the National Lead Co. Prices for boules are 
about 50 cents per carat for colorless and 75 cents per carat for colored 
(blue and red). 

Synthetic Emerald.—This synthetic gem stone continues to be pro- 
duced only by the Chatham Research Laboratories in San Francisco, 
Calif. Production in 1950 amounted to 50,000 carats of rough 
crystals, of which less than 10 percent was gem quality. No flawless 
stones of over 2 carats were produced. The retail price for top-quality 
synthetic emerald is $120 per carat. 


Gold and Silver 


By James E. Bell 


A 


GENERAL SUMMARY 


EVERSING the downtrend that prevailed in 1948 and 1949, 
R United States mine production of gold in 1950 rose 20 percent 
over that of the preceding year and was the largest since 1942. 
Silver production also was the largest since 1942, the output in 1950 
gaining 22 percent over that of 1949. The increase in both gold 
roduction and silver production was due mainly to greater yield of 
yproduct gold and silver resulting from a high level of activity in 
base-metal mining. General freedom from strikes at the mines and 
treatment plants was a contributing factor. Impressive gains were 
made in the straight gold-mining industry, also, reflecting further 
recovery from the dislocation arising from War Production Board 
Limitation Order L-208, which restricted gold mining from October 
1942 to July 1945. However, the growing inflation, with attendant 
high costs of labor and materials, combined with the fixed price of 
sold has virtually eliminated straight gold mining in some areas. 
As in 1949, South Dakota was the leading State in gold production 
in 1950. California, in second place in 1949, was forced into third 
place in 1950 by Utah. These three States, with Alaska, supplied 
72 percent of the United States total. The South Dakota output was 
obtained almost entirely from gold ore produced at the Homestake 
mine; Utah gold was principally a byproduct from the treatment of 
copper ore mined in the West Mountain (Bingham) district; California 
roduction came mainly from straight gold-mining operations, both 
ode and. placer; and Alaska production was almost entirely from 
placer operations, mainly bucket-line dredging. Of the gold pro- 
duced in 1950, 26 percent was recovered by placer methods, 35 
percent by amalgamation and cyanidation, and 39 percent in the 
smelting of ores and concentrates. 

Idaho maintained its position as the leading silver-producing State 
by a very wide margin, followed in order by Utah, Montana, and 
Arizona, the same since 1943. These four States supplied 83 percent 
of the domestic silver output of 1950. Over half of the Idaho pro- 
duction was recovered from dry ore, but most of the rest from the 
four leading States was byproduct silver from ores mined principally 
for base metals. Approximatcly 98 percent of the domestic silver 
production was recovered by the smelting of concentrates and ores. 

World production of Se outside the United States was nearl 
the same in 1950 as in 1949. Slight declines in the Union of South 
Africa, Australia, and elsewhere were more than offset by gains in 
other gold-producing countries, mostly in Canada. In the Rand 
district of South Africa, the gold-mining industry has continued to 
benefit from devaluation in September 1949 of the South African 
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pound. A larger volume of lower-grade ore was mined at greater 
total profit, despite a substantial rise in working costs. World pro- 
duction of silver outside the United States rose 8 percent in 1950 over 
the preceding year, due mainly to substantial increases in Canada 
and Peru. The world production rates of gold and silver in recent 
years have been far below prewar averages. 

With completion of several shafts and considerable horizontal 
underground work, the new gold field in the Orange Free State 150 
miles south-southwest of Johannesburg approached the production 
stage. Thirteen separate properties were in development in 1950, 
and two were scheduled to start milling ore in 1951. Extensive 
exploratory E has indicated that the new field may ultimately 
rival the famous Rand district as a major gold producer. 

Pressure for a higher price for gold continued to mount in 1950. 
Restrictions on the international movement of gold imposed' by 
governments in recent years have led to black markets for gold in 
many parts of the world. The International Monetary Fund ex- 
pressed its apprehension over such developments in a statement 
issued by its Executive Board in June 1947, as follows: 

Exchange stability may be undermined by continued and increasing external 
purchases and sales of gold at prices which directly or indirectly produce exchange 
transactions at depreciated rates. From information at its disposal, the Fund 
believes that unless discouraged this practice is likely to become extensive, which 
would fundamentally disturb the exchange relationships among the members 
of the Fund. Moreover, these transactions involve a loss to monetary reserves, 
since much of the gold goes into private hoards rather than into central holdings. 
For these reasons, the Fund strongly deprecates international transactions in 
gold at premium prices and recommends that all of its members take effective 
action to prevent such transactions in gold with other countries or with nationals 
of other countries. 

The Union of South Africa took the position that the gold producers 
were being required to make “‘disproportionate sacrifices" in the Fund’s 
program for monetary and exchange stabilization. In September 
1949 the Governor for the Union of South Africa proposed to the 
Governors of the Fund the following resolution: 

$ €* * * * * * 

SO THEREFORE, it is now Resolved by the Governors of the International 
Monetary Fund that nothing in the Articles of Agreement of the Fund shall be 
interpreted to prevent the sale, by the Government of any member of newly- 
mined gold in any market at such premium prices as may be ruling in that market 

rovided the said member sells to the Fund or to one or more members of the 
und, or transfers to its own monetary reserves at least fifty percent of its newly- 
mined gold at the price from time to time current in terms of the Articles of 
Agreement of the Fund. 

In a statement dated April 24, 1950, entitled Report on External 
Transactions in Gold at Premium Prices,“ the Executive Board recom- 
mended that the Board of Governors do not adopt the resolution of. 
the Governor for the Union of South Africa. The report, however, 
contains the following paragraph: 

The Fund has not overlooked the problems arising in connection with domestic 
transactions in gold at prices above parity. The conclusion was reached that 
the Fund would not object at this time to such transactions unless they have the 
effect of establishing new rates of exchange or undermining existing rates of other 
members, or unless they result in a significant weakening of the international 


financial position of a member which might affect its utilization of the Fund's 
resources. 


This concession led to the sale of a considerable portion of newly 
mined gold at premium price in some of the gold-producing countries. 


560 MINERALS YEARBOOK, 1950 


The position expressed in the South African resolution had found 
wide support among United States gold miners. Other United States 
interests, however, supported the Fund's position, in the belief that 
an increased quantity of gold available for hoarding would absorb 
funds, particularly in Economic Cooperation Administration countries, 
that otherwise would be available for foreign exchange support and 
for import of materials needed in economic rehabilitation. As a 
result, 1t was argued that the demands on the United States Govern- 
ment for grants and other support would be increased and in effect 
the United States would finance, in part at least, accumulation of 
gold in foreign privately held hoards. 

The premiums paid by foreign hoarders for gold are difficult to 
determine. Much of the trade has been conducted in black markets, 
in violation of laws, with attendant secrecy. It is stated, however, 
that, in continental centers, prices continued to trend downward in 
1950, ranging from $38 to $40 an ounce. In the Philippines, prices 
ranged up to $50 or more an ounce but are said to have declined 
greatly with strict enforcement of existing laws prohibiting private 
export of gold. 

In the United States, the legality of domestic trade and holding of 
gold in its “natural” state was established under section 19 of the 
Provisional Regulations of the Gold Reserve Act of 1934 in these terms: 


Gold in its natural state may be acquired, transported within the United 
States * * * without the necessity of holding a license therefor. 


As a result, much publicity was given in 1948 and 1949 to the possi- 
bilities of producers developing a premium market for their product 
among hoarders preferring gold to currency and speculators antic- 
ipating a rising price for gold. However, production that could 
qualify as “natural” gold suitable for trading was limited to placer 
gold recoverable without the use of quicksilver and to free lode gold 
recoverable from the ore mechanically or by washing. Most placer 
gold is recovered by amalgamation and most lode gold by metallurgical 
processes. 

Considerable confusion existed in the public mind regarding permis- 
sible practices in the sale, purchase, and holding of “natural” or 
unprocessed gold, and in June 1950 the Treasury Department issued 
a statement explaining the regulations in detail: 


Section 54.19 of the Regulations issued under the Gold Reserve Act of 1934 is 
interpreted by the Treasury Department as permitting the purchase, sale and 
transportation of gold in its natural state, as defined therein, without the necessit y 
of holding a license. 

Section 54.19 provides, in part, that gold recovered from natural sources which 
has not been melted, smelted or refined or otherwise treated by heating or by a 
chemical or electrical process may be acquired, transported within the United 
States, imported, or held in custody for domestic account without the necessity 
of holding a license therefor. 

The restriction “for domestic account” is interpreted to limit the privileges 
granted by section 54.19 to residents of the continental United States. 

Although gold in its natural state may be purchased, sold and transported 
within the United States, without the necessity of a license, it may not be exported 
without a license. The Treasury grants such licenses only for the purpose of 
sending the gold out of the country for refining or processing, and under the 
condition that an equivalent amount of gold in refined or processed form would be 
returned to the United States. 

Further, except. as provided in section 54.19, gold in its natural state may be 
melted or treated only under an appropriate Treasury gold license. 
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Section 54.19 of the Regulations makes specific reference to gold amalgam 
resulting from the addition of mercury to gold in its natural state. Such gold 
amalgam may be dealt with in the same manner as gold in its natural state, 
although it is subject to all the restrictive provisions of section 54.19 of the Regula- 
tions. The Mints or Assay Offices do not purchase gold in the form of amalgam. 

Section 54.19 provides that gold amalgam which results from the addition of 
mercury to gold in its natural state recovered from natural deposits in the United 
States or a place subject to the jurisdiction thereof, may be heated to a tempera- 
ture sufficient to separate the mercury from the gold (but not to the melting 
temperature of gold) without a license by the person who recovered the gold 
from such deposits, or his duly authorized agent or employee. The retort sponge 
resulting from such heating of such gold amalgam may be held and transported 
by such person without a license; provided, however, that no such person may 
hold at any one time an amount of such retort sponge which exceeds in fine 
gold content 200 troy ounces. Such retort sponge may be acquired from such 
persons by the United States or by persons holding Federal gold licenses author- 
izing the purchase of such gold. 

In other words, no license is needed for any resident of the United States to 
acquire, hold, or dispose of, in this country, gold in its natural state as defined 
in section 54.19 of the Gold Regulations. Nor is a license needed for miners to 
retort gold in its “natural state”? recovered by them from natural deposits in the 
United States, provided they fully comply with the requirements of section 54.19. 
However, it is a violation of the Gold Reserve Act of 1934, and the Gold Regula- 
tions issued thereunder, for an unlicensed person to retort gold purchased by 
him from miners or other persons, and sell the retort sponge resulting therefrom; 
or, for persons, other than those holding licenses authorizing them to do so, to 
purchase from miners or other persons retort sponge and resell the same. 

Section 54.35 of the Gold Regulations provides that the Mints, subject to the 
conditions specified in the Regulations in Subpart F, are authorized to puchase 
gold recovered from natural deposits in the United States. However, section 
54.38 sets forth the conditions under which such gold will be purchased and pro- 
vides three forms of statements to be filed with deposits. You will note that 
these statements refer to deposits (1) by persons who have recovered such gold 
by mining or panning themselves or (2) who have recovered such gold from gold- 
bearing materials in the regular course of their business or (3) who have pur- 
chased such gold directly from persons who have mined or panned such gold. 
There is no provision in the Regulations authorizing the Mints to purchase such 
gold from persons other than those enumerated above. 

Gold in melted or treated form may be sold or disposed of only by & person or 
concern operating under a Treasury gold license authorizing the disposition of 
gold in such form. 

The Secretary of the Treasury, subject to the approval of the President, has 
authority to revoke or modify the Gold Regulations. 


Special canvasses were made in 1948 and 1949 to determine the 
quantity of “natural” gold sold at premium prices and the amount 
of the premiums. Most of the producers reported no such sales in 
either year. Not all those reporting were willing to furnish data on 

uantities sold and premiums received. However, it is estimated 
that "natural" domestic gold containing 25,000 ounces of fine gold 
reached the premium market in 1948 and 29,000 ounces in 1949. In 
1949 approximately 75 percent of the metal was mined in Alaska and 
most of the remainder in California. Although there were rumors of 
high premiums, an extensive field check indicated some sales at up 
to $43 an ounce or a little higher in 1948 and an average price of 
$39 to $40 in 1949. “Natural” domestic gold continued to be legally 
sold on the open market in 1950, but information available to the 
Bureau of Mines indicates that sales were considerably less than in 
1949. Some sellers were asking a premium of $5 an ounce over the 
Treasury price for gold to pay for the extra handling necessary to 
obtain a denn product. 

Mint receipts in early 1950 included & disproportionate quantity 
reported as having been recovered in 1949, showing that some pro- 
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ducers were accepting the Treasury price for gold they had been 
holding for the premium market. 

The United States Treasury buying price for gold throughout 1950 
continued at $35 per fine troy ounce. 

International trade in silver was dominated by the regulations of 
various governments. The United States Treasury continued to pur- 
chase silver mined domestically after July 1, 1946, at $0.9050505+ 
per fine troy ounce, a price normally well above the New York price 
for metal that could not qualify for Treasury acceptance. The con- 
tinued ban on imports imposed in India resulted in the Bombay silver 
market operating almost completely on an internal basis. In 1950 
Mexico banned the export of silver during April and early part of 
May. The price of silver on the New York market in 1950 ranged 
from a low of $0.7175 to a high of $0.8000 an ounce 0.999 fine. Cor- 
responding prices in 1949 were $0.7000 and $0.7325, respectively. 

Silver consumed for coinage, particularly for Canada, China, 
Mexico, Syria, Venezuela, and the United States totaled approximately 
42,000,000 fime ounces, of which over half was for United States 
coinage. 

The net inflow of gold, which resumed in 1946 after a period when 
war expenditures had depleted United States holdings, continued 
through August 1949 and resulted in new all-time monthly highs in 
United States stocks. The inflow was reversed in September 1949, 
however, and United States stocks declined sharply in 1950; this 
outflow was largely a consequence of credits extended to foreign 
countries under the Marshall Plan. The net inflow of silver, also 
resumed in 1946, has continued steadily through 1950; compared with 
that of 1949, the inflow of silver in 1950 was 107 percent greater. 


DOMESTIC PRODUCTION 


Production of gold and silver in the United States is measured at 
mines and refineries. Both measures are tabulated by States of 
origin, but there is a small annual variation between them, explained 

ely by time lag. Over a period of years, the deviations are found 
to be negligible. Compared with the mine reports compiled by the 
Bureau of Mines, the refinery reports compiled by the Bureau of the 
Mint in cooperation with dhe Bureau of Mines for the 46 years, 1905-50 
show a total excess of gold of 78,840 ounces (a difference of 0.05 per- 
cent) and a total excess of silver of 15,682,203 ounces (a difference of 
0.63 percent). 


TABLE 2.—Gold and silver produced in the United States, 1905-50, in fine ounces, 
according to mine and mint returns, in terms of recoverable metals 


Y ear 
Gold Silver Silver 
e A E AR 143, 693, 707 |2, 315, 962, 406 | 143, 992, 699 | 2, 329, 440, 674 
))))! A ARO , 574, 50: 22, 914, 604 , 462, : 21,103, 269 
///! 8 , 109, 35, 823, 563 , 165, ' 38, 587, 069 
e ano edil ee „014, 38, 096, 031 , 025, 39, 228, 468 
1100 nV.. ĩ oca , 991, 34, 674, 952 , 921, 34, 044, 554 


Pisa e e hee (UHR 304, 42, 459, 014 , 288, 42,308, 739 
Total oe 50 NNN 153, 777, 668 |2, 489, 930, 570 | 153, 856, 508 | 2, 505, 612, 773 
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MINE PRODUCTION 


During the war years 1943-45, for the first time on record, over half 
of the domestic gold output was recovered from base-metal ores; but 
in the years since, dry ores and placer gravels together have exceeded 
base-metal ores in yield of gold. This recovery in gold mining, how- 
ever, has not restored the industry to its prewar level. High wages, 
difficulties in recruiting labor, and high prices for equipment and 
supplies, together with an unchanged gold price, retarded recovery. 
A slight downtrend that began in 1948 and continued through 1949 
was reversed sharply in 1950, when production exceeded that of the 
previous year by 20 percent. Even so, the output in 1950 amounted 
to only 49 percent of the all-time peak established in 1940. 

Silver production, which had declined without interruption from 
1940 to 1946, reversed the trend in 1947 and continued to gain through 
1948. Production then declined in 1949 but rose 22 percent in 1950. 
An analysis of silver production, by ores, shows that approximately 
three-fourths was recovered as a byproduct from base-metal ores from 
1945 to 1949 and about two-thirds in 1950. Moreover, all of the silver 
recovered at placers and part of that produced from dry ores were by- 
products of operations carried on chiefly for gold. 


TABLE 3.—Mine production of gold and silver in the United States, in 1950, by 
months, in fine ounces 


! 
Gold Silver | Gold Silver 


Januar? . 164,247 | 3,173,015 || August .................. 228, 866 3, SSO, 056 

February................. 171,808 | 3,227,270 || September. ............... 232, 878 3, 632, 982 
Ie! 189. 396 | 3,869,529 || October 223, 157 3. 517, 727 

All! 8 185,404 | 3,602,919 |, November... ............ 206, 627 3, 609. 350 

/// ˙·rbLↄↄ ee 191,640 | 3,670,476 |! December 199, 549 3,573, 653 

miles 193,508 | 3, 507, 098 

ir ees is 204, 151 3, 194, 034 Totals canada te 2, 394,231 | 42, 459, 014 


All tonnage figures used in this report are short tons of 2,000 pounds 
“dry weight”; that is, they do not include moisture. Figures in cubic 
yards used in measuring material treated in placer operations are 
“bank measure”; that is, the material is measured in the ground before 
excavation. The weight unit for gold and silver is the troy ounce 
(480 grains). The totals are calculated upon the basis of recovered or 
recoverable fine gold and silver shown by assays to be contained in ore, 
bullion, and other material produced. 
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FicURE 2.—Mine production of silver in the United States, 1946-50. by months, in terms of recoverable silver. 


Mines are grouped in two main classes—placers and lodes. The 
placers are those in which gold and silver (and, in & few placers, 
platinum) are recovered from gravel as native metals or in natural 
aloy. Except for such small-scale hand methods as those utilizing 
the gold pan, the rocker, or the dry washer, all placer recovery 
methods employ sluice boxes; methods are distinguished by the means 
used for delivering the gravel to the sluices. Those methods where 

avel is delivered mechanically include bucket-line dredging, drag- 
ine dredging, and treatment in nonfloating washing plants of gravel 
delivered by power shovel, dragline excavator, truck, slack-line 
scraper, or other mechanical means. In the hydraulic method the 
gravel is mined from the bank by a powerful jet of water; in some 
small-scale hand methods the gravel is shoveled into sluices; and in 
drift operations the gravel is mined underground and delivered to 
sluices at the surface. The lode mines are those yielding gold and 
silver from ore (as distinguished from gravel), mainly from under- 
ground workings and, in addition to those worked chiefly for one 
or both of the precious metals, include those that yield ore mined 
chiefly for copper, lead, zinc, or other metals but contribute the 
precious metals as byproducts. As far as possible, the mine unit used 
IS not the operator but the mining claim or group of claims. 


PRINCIPAL MINING DISTRICTS AND LEADING MINES 


Lawrence County (Lead), S. Dak., which had been the leading 
E producer for many years, was surpassed in 1943, 1944, and 1945 
y the West Mountain (Bingham), Utah, copper district. In 1946 
Lawrence County regained the lead, a position held through 1950; 
the West Mountain district has ranked second in this period. Thir 
place was held by the Grass Valley-Nevada City gold-ore district, 
California, in 1949 and 1950. 

The leading silver districts for many years have included many 
noted more for base-metal output than for silver yield, and this 
condition was unchanged in 1950. The three leading districts pro- 
duced about two-thirds of the total United States output of silver 
1n 1950. 

Of the 25 leading gold-producing mines, 10 were lode-gold mines, 
1 were placers worked by bucket-line dredges, 3 were copper mines, 
2 were zinc-lead mines, and 1 was a zinc-copper mine; 2 produced 
more than 1 type of ore. The 3 leading mines contributed 44 percent 
of the total gold produced in the United States in 1950 and the 25 
on the list, 75 percent. 
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Only 5 of the 25 leading silver-producing mines depended exclu- 
sively on silver ore; ores valuable chiefly for copper, lead, zinc, and 
gold were the source of most of the silver output. The nine leading 
mines, each producing over 1,000,000 ounces of silver in 1950, con- 
tributed 55 percent of the United States total. The list of 25 mines 
supplied 75 percent of the United States output. As several of the 
mine operators each worked more than one of the leading silver 
mines in addition to smaller mines, the output of silver by companies 
was substantially more concentrated than that by mines. 


ORE PRODUCTION, CLASSIFICATION, METAL YIELD, AND METHODS OF RECOVERY 


Tables 10 to 17 give details of classes of ore, metal yield in fine 
ounces of gold and silver to the ton, and gold and silver output by 
classes of ore and by methods of recovery, embracing all ores that 
yielded gold and silver in the United States in 1950. These tables 
were compiled from the individual State chapters in this volume, in 
which more detailed data are presented. 


TABLE 10.—Ore produced in the United States and average recovery, in fine 
ounces, of gold and silver per ton in 1950 ! 


Gold ore Gold-silver ore Silver ore 
Average Average Average 
State ounces per ounces per ounces per 
Short ton Short ton Short ton 
tons | tons, | tons ARES 
Gold | Silver Gold | Silver Gold | Silver 
Western States and 
Alaska: 
Alaska............... 65,168 |0.214 ,,,, y A EE 
Arizona 10, 457 | . 234 . 568 4, 721 |0. 071 3.115 48, 060 |0. 020 8. 764 
Californla............ 381,351 | . 409 130 2,499 | .145 | 3.806 1,060 | .007 7, 486 
Colorado —— . 162 1. 407 312, 202 061 645 19, 071 016 10, 347 
Idaho................ 632, 884 | . 088 276 1. 152 | 18. 269 334, 163 002 29. 001 
Montana............. 101, 985 | . 203 761 19, 061 161 5. 153 12,729 | .026 8. 648 
Nevada ; 124 141 75, 642 073 4. 367 37,555 019 8. 885 
New Mexico......... 935 | .195 . 404 1,225 | . 220 | 10. 401 3, 924 |. 4. 797 
Oregon 3,797 | .611 | 2.380 200 | .115 | 9.430 |............ E EEN 
South Dakota....... 1,391,162 | . 408 2109 ON PES IO EE IEA AA 
KN NEEN, EE, A REA APA PE A ͤ v ñ 8 
Hann eat 1,234 | . 222 1. 480 17, 163 092 4. 478 170,787 | .020 3. 763 
Washington.......... 121,089 | .485 1 NEE ] ⅛ð§ als 
e iere AA AA /²mt O E O ⁵ WEE, IE A 
AN 3,584,305 | . 277 .213 433,461 | .072 3.913 627,349 | .011 17. 956 
States east of the Missi- 
Tee A e dd ñ ß EA AS 
oel 3, 584, 360 | . 277 . 273 433, 401 | . 072 3.913 627, 349 | .011 17. 956 


For footnotes. see end of table. 
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TABLE 10.—Ore produced in the United States and average recovery, in fine 
ounces, of gold and silver per ton in 1950 '—Continued 


e e ees — — 144 A—Q—A— — a o rd 


Copper ore Lead ore Lead-copper ore 
Average Average Average 
State ounces per ounces per ounces per 
Short ton Short ton Short ton 
à tons tons tons 
Gold | Silver Gold | Silver i Gold | Silver 
Western. States and 
laska: 
Cl A A A 3, 500 [O. 102 3.629 |............]...-..]-----..- 
Arizona 41,757,273 (0.002 | 0.068 13,142 | .356 | 3.890 . 42. 857 
California 2,490 | .489 | 10.776 ; .101 | 8.517 3 |1.000 8. 667 
Colorado............. 639 | .042 | 20.471 49,164 | .043 | 4.955 1 |7.000 | 109. 000 
Idaho...............- 787 | .011 | 25.461 | 182,905 | .004 | 3.996 3 2. 750 
Montana............. 1, 192, 789 | . 003 1. 450 24,710 | .037 444 AN A DC 
Nevada.............- 6,693, 277 | .007 . 022 10, 906 | 2.056 10. 617 1,462 | . 006 8. 921 
New Mexíco......... 7, 510, 40900 . 017 18, 045 | . 003 . 339 . 036 9. 054 
n 
e EE E 8 935 | .052 2.625 A A EEN 
SE 31,049, 641 | .013 . 107 28,363 | .061 | 6.678 432 | .134 | 13.384 
Washington..........| | 286 |...... 1. 346 20,217 |...... VJ! ⁵ĩ O oes 
otal... 88, 207, 681 | . 006 .093 | 406,185 | .041 | 4.734 1,965 | .040 | 10. 269 
States east of the Missis- 

Appl. MEN 8 5, 720, 477 012 Jöͤ !.!!! E EH 
N 93, 928, 158 | . 006 .088 | 406,195 | .041 | 4.734 1,965 | .040 | 10. 269 


Zinc-lead, zinc-copper, 
and £zinc-lead-copper 
ores 


Total ore 


8tate Average Average Average 
ounces per ounces per ounces per 
Short ton Short ton ton 
tons tons 
Gold | Silver Gold | Silver Gold | Silver 
Western States and 
Alaska: 
RT % . ² ³ð A) . ] ↄ AE 8 . 207 0. 241 
Arizona...........-.- 7,159 0. 546 868, 453 0. 035 . 003 .125 
California 18, 473 2. 704 87,067 | . 004 . 299 1.925 
Colorado.........-.-- 210, 661 .715 | 551,987 | .092 . 081 2. 541 
Idaho 974.416 394 2. 074, 308 | . 002 . 019 4.875 
Montana 9458 1. 050 2, 235, 817 | . 009 . 013 1. 827 
Nevada. 537,539 4. 572 233, 514 | .019 3.018 3,197 
New Mexico 335, 703 . 401 28,667 | .001 | 1.312 | 7,899,054 |...... . 043 
¿7401 AAA O AA A BEE EEN .478 2. 750 
Sun Dae A A EE, A AA . 408 . 102 
JJ... PARA E POESIA ERAS O M Mam . 052 2. 625 
S E * 8, 035 . 578 579,946 | . 064 . 014 . 222 
Washington.......... 206 |...... .024 |1,075, 797 | . 031 1, 279, 595 | .072 . 284 
Wyoming. occ EE GE, DE, ⁊ð - m EE 8 
0tdl. ole cenas 715, 397 . 510 |7, 735, 556 | .023 101, 771, 899 | . 017 . 413 
States east of the Missis- 
CCC 1. 920,063 |......]........ 1,558, 52222 79,199,137 | o 7. 011 
Total. 2, 695, 460 | . 001 . 155 |9, 294, 088 | .019 . 016 . 380 


! Missouri excluded. 

‘Includes metal recovered from tungsten ore. 
‘Includes 51,366 tons of old lead-smelter slag. 
‘Includes 20,764 tons of zine slag fumed. 


! Includes 2,197 tons of ore and contained recoverable metal from the former Metals Reserve Co. stockpile 


at Jean, Nev. 
$ Includes 3,843 tons of zinc slag. 


' Excludes magnetite-pyrite-chalcopyrite ore and gold and silver therefrom. 
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The classification originally adopted in 1905 on the basis of smelter 
terminology, smelter settlement contracts, and metal recovery has 
been used continuously in succeeding years, except for modifications 
necessitated by the improvement in metallurgy and the lowering of 
the grade of complex ores treated. The copper ores include those 
smelting ores that contain 2.5 percent dry assay or more of copper 
(or less than this percentage if no other metal is present); or those 
ores concentrated chiefly for their copper content. The lead ores 
are those that contain 5 percent dry assay (minimum lead-smelting 
charge requires 7.5 to 8.5 percent wet assay) or more of lead, irrespec- 
tive of precious-metal content; and ore that carries any grade of lead 
exclusively is called a lead ore. Zinc smelting ores (chiefly oxides) 
had ranged from 16 to 45 percent zinc; but, with the development of 
slag fuming, which permits some oxidized ore in the charge, and with 
high zinc prices, the minimum has declined to as low as 5 percent 
recoverable zinc. Zinc concentrating ores include any grade of zinc 
ore that makes marketable zinc concentrate, irrespective of precious- 
metal content. The mixed ores are combinations of those enumerated. 

Gold, gold-silver, and silver ores containing too little copper, lead, 
or zinc to be classified as copper, lead, zinc, or mixed base-metal ores 
are called “dry” ores, regardless of the ratio of concentration, except 
low-grade ore milled chiefly for its copper content and having very 
little or no precious-metal content (chiefly the ‘porphyry coppers’’) 
and ores from which separate products of lead concentrates and zinc 
concentrates are made. The crude ore into the mill in these two 
exceptional instances thus takes its name from its products—a name 
that is also justified by the mineralogical content and final recovery 
of metals. The “dry ores" thus are ores, chiefly siliceous, valuable 
for their gold and silver content and, in some instances, for their 
fluxing properties, regardless of method of treatment. Dry gold ores 
are those that by inspection are overwhelmingly of gold content; 
a similar qualification applies to silver ores; decision as to “‘gold-silver’’ 
ore is made on a basis of value, using the rule that the bimetal classifi- 
cation is not used unless the metal of lower value equals or exceeds 
one-quarter of the combined value of the gold and silver. 

The lead, zinc, and zinc-lead ores in most districts in the States 
east of the Rocky Mountains carry no appreciable quantity of gold 
or silver; such ores are excluded from this report unless otherwise 
indicated. 


TABLE 11.—Mine production of gold in the United States, 1941-45 (average) and 
1946-50, by percent from sources and in total fine ounces 


Percent fram— 


Zinc-lead, zinc- | Total fine 


Co r copper, lead- ounces 
Placers | Dry ore ane Lead ore Zine ore copper, and 
9 zinc-lead- 

copper ores 
1941-45 (average)....... 25.7 47.0 21.7 0.7 2, 304, 951 
W916 cis 37.5 39.5 16.1 .4 1, 571, 505 
Ir. isa 32. 2 38. 5 23.8 .9 2, 109, 1&5 
IN EE 29.8 39. 5 22.4 .6 2, 014, 257 
1999 288 26. 8 44. 8 19. 8 .6 1, 901, 783 
CC --.-.-------- 25.5 43.1 23.1 sT 2, 394, 231 
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TABLE 12.—Mine production of silver in the United States, 1941-45 (average) 
and 1946-50, by percent from sources and in total fine ounces 


Zinc-lead, zinc- 
copper, lead- ounces 
Lead ore | Zinc ore | copper, and 


zinc-lead- 

copper ores 
1941-45 (average) ....... 0.2 81.6 30.4 6.8 1.2 29.8 | 45,219,492 
. eror ess .3 24.4 24.4 7.5 2.3 41.1 | 22, 914, 604 
Mint EE .2 25.7 23.1 80 2.1 40.9 | 35,823, 563 
e ose A .2 28. 6 20.7 5.9 1.5 45.1 | 38, 096, 031 
EE .2 2.5 20.0 7.8 1.5 47.0 | 34, 674, 952 
Nee m 8 . 2 32. 8 19. 6 5. 1 1.0 41.3 | 42,459,014 


TABLE 13.—Mine production of gold in the United States in 1950, by States, and 


sources, in fine ounces of recoverable metal 


mnao, 
Lead- PRR 
Copper Zinc , and 
State Placers | Dry ore ore | Lead ore copper | “ore Ancieaa- | Total 
copper 
ores 
Alaska 277, 111 118088 C / A E EEA 
pM es 142 9, 756 79, 507 4, 685 |........ 85 30, 078 118, 313 
California. .......... 303 156, 181 11, 218 5, 485 3 563 365 412, 118 
REC CEN 19, 413 56, 473 2, 115 7 1, 826 50, 529 130, 390 
Idabo............... 17, 561 57, 402 9 805 |........ 14 3, 801 79, 652 
Maryland. c A P De Deus A A (8 
Montana 3, 434 24, 150 3, 708 O08: EE AA 19, 564 51, 764 
Nevada ds 36, 378 87, 335 49, 438 2 611 9 $172 4,504 | 2178, 447 
New Mexico......... 2, 587 58 2 265 30 3, 414 
Norte ⁵] A ð A A A 
55 9, 022 JJ eeu 72|............| 11, 058 
Pennsylvania 14k O EE 1, 764 
South Dakota. ......|.......... e A ß EE 567, 996 
Tennessee IB) A EE EE, GE 160 
RN AAA EAS EE MO EI E ( 49 
(AAN 4 5,317 | 413,090 1, 739 58 19 37, 324 457, 551 
l EE // E Ne oi es EE 146 
Washington 39 / ⁵ ² ² ́ ul A E 33, 349 92, 117 
Wyomlig.-- oss AA EA EE O O EEN AAA PP 
Total.......... 611,413 | 1,031, 594 551, 714 16, 811 79 | 3,016 179, 604 | 2, 394, 231 


1 Includes metal recovered from tungsten ore and furnace cleanup. 

3 Includes metal recovered from tungsten ore. 

1 Includes 2,197 tons of ore and contained recoverable metal from the former Metals Reserve Co. stock- 
pile at Jean, Nev. 

From magnetite-pyrite-chalcopyrite ore. 
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TABLE 14.—Mine production of silver in the United States in 1950, by States and 
sources, in fine ounces of recoverable metal 


GE 
Lead- nop” 
State Lead ore | copper on ec au Total 
ore copper 
ores 

Alaska E A AA 52, 638 
A AA A 51, 122 300 | 3,911 1,974, 670 | 5, 325, 441 
California......-..-- 67, 128 462, 472 26 | 49, 959 447,191 | 1, 071. 917 
Gone Ee 3, 73 1, 575, 070 243, 609 109 150, 666 | 1,506,004 | 3, 492, 278 
[4i A AP A A IA ee. d 8 
Idahbo....----------- 730, 867 411 | 29,320 | 5, 399, 489 |16, 095, 019 
AAA E A O A A VE 2, 001 2, 001 
Mein r Vr E A . 
Colbie MEME Noc 8 3 236, 273 KW E AA 236, 273 
Montana............ 327 60, 389 |........ 21,987 | 4,492,529 | 6,590,747 
Nevada 147. 5 4 115, 794 | 13, 043 |* 21, 465 660, 628 |41, 537, 217 
New Merico......---|---..----- 6, 122 507 |134, 669 37, 887 338, 581 
Nen !.! 8 32, 628 32, 628 
Orego g 1,899 |. 10,921 r re [enean 185 E 13, 565 
Füs.... , PP A E 10, 563 
South Dakota. 142, 065 |..... AA [e m PA eco nk mmm 142, 065 
BR. AAA % A O WE 39, 958 
I1J1JJJ . AV „% AAA A 2, AN 
a A PA 721, 350 3, 312,949 | 189,405 | 5,782 | 4,648 | 2,849,674 | 7, 083, 808 
Weinen E 28, 205. AA ⅛ ;v steestssesme es 28, 205 
Washington , 385 48, 125 |........ 1,515 130, 867 363, 656 
A ER A A A A A A ⁊ lances eset 
Total.......... 13, 938, 869 8, 310, 274 |2, 159, 332 | 20, 178 |418, 925 | 17, 533, 568 42 450, 014 


1 Includes metal recovered from tungsten ore and furnace cleanup. 

3 Includes metal recovered from pyritic ore (residue). 

3 A little silver recovered from lead-copper ore from one mine included with that from lead ore. 

4 Includes metal recovered from tungsten ore. 

5 Includes 2,197 tons of ore and contained recoverable metal from the former Metals Reserve Co. stock- 
plle at Jean, Nev. 

* From magnetite-pyrite-chalcopyrite ore. 
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TABLE 16.—Gold and silver produced at amalgamation and cyanidation mills in 
the United States and percentage of gold and silver recoverable from all sources. 
1941-45 (average) and 1946-50 ! 


Bullion and precipitates recover- 


able (fine ounces) Percent of gold and silver from all sources ! 


Amalgama- | Cyanida- ; 
Tes yanida- | smelting? | Placers 


Gold Silver Gold |Silver| Gold Silver] Gold Sil ver 


— | ee | | ee | eee | es ä —ů—üäĩ 


1941-45  (aver- 


—ͤœ—6Hñ o...» 
—— gr e mm 2 


— o 


! Illinois, Michigan, and Missouri excluded, 1940-46; Missouri excluded, 1947-50. 
3 Both crude ores and concentrates. 


TABLE 17.—Gold and silver produced at amalgamation and cyanidation mills in 
the United States in 1950, by States 


Percent of gold and silver from 
all sourcee in State 


Amalgamation | Cyanidation 


State 
Bullion and 
Bullion recov- 
precipitates re- 
a ud coverable (fine Cyanidation 
Vie ounces) 


Gold | Silver | Gold | Silver 


—— — | ree | aoe, — K—— —— 


C1 dido 9, 993 1, 011III 45 1.92 A DE 
ATIZ0ONG. eelere oe 1851.5 n OS .16 VV 
Saliſorni s 107, 786 | 18,670 | 45,057 | 31,666 | 26.15 1.74 | 10.93 
Gols; 8 1, A 22. 08 :99- AA A 
gg 8 2,647 1, 946 259 10 3. 32 - 01 . 83 
Montens ; 4,093 | 1,971 720 3.87 . 06 3. 81 
e E 5,083 | 3,182 | 69,188 |344, 114 2. 85 .21 | 38.77 
New Mexico 90 S 2. 64 D (e AS rU 
Oregon ee gé Steeg 181 34 b 1 1. 64 . 25 . 06 
South Dakota 389, 473 ¡111,080 |178, 523 | 30,985 | 68.57 | 78.19 | 31.43 
Washington 80 5, 780 | 37, 203 . 09 . 06 6. 27 
...!“!!! m mn k ( 8 

Ble cosets eee cues ed 547, 098 |153, 806 300, 783 |449, 699 12. 56 


12. 56 


Less than 0.01 percent. 
PLACERS 


Over one-fourth of the gold produced in 1950 was derived from placer 
mines. Of the 611,413 ounces of placer gold, 492,939 ounces (81 per- 
cent) was recovered by bucket-line 1 Although this dredge 
output was over four times that of 1944, the wartime low, it was far 
below the all-time higb of 904,149 ounces established in 1940. 

The quantity of gold recovered by bucket-line dredges from the in- 
ception of the industry as a commercial factor in 1896 to the end of 
1950 1s recorded as 21,819,001 ounces, originating by States as follows: 
California, 13,010,175 ounces; Alaska, 6,106,444 (including the pro- 
duction from single-dipper dredges and some gold by hydraulicking); 
Montana, 785,419; Idaho, 684,176; and other States, 1,232,787. 
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TABLE 18 — Gold production at placer mines in the United States, by class of 
mine and method of recovery, 1946-50 ! 


Gold recoverable 


Class and method plants reated Average 
producing (dredges) (cuble yards)| Fine value value per 
ounces | cubic 
yard 
| 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
% 59 75 | 108, 187,919 | 470,603 | $16, 474, 255 $0. 152 
jp AA 60 79 | 120,362,326 | 514, 931 18, 022, 585 . 150 
Le E E E E 57 78 | 120,062, 532 | 475, 228 16, 632, 980 | .139 
1949........ AA 52 74 110, 897, 581 425, 863 14, 905, 205 . 184 
1980. A 43 63 108, 250, 189 492, 939 17, 252, 865 . 159 
Dragline dredges 
1966 65 64 7, 506, 360 38, 351 1, 342, 285 .179 
p y epe 71 65 10, 325, 994 55, 448 1, 940, 680 . 188 
1948 ..............-... 42 41 5, 224, 260 31, 446 1, 100, 610 .211 
1000 35 31 4, 583, 055 22, 789 797, 615 . 174 
1 a 23 21 4, 623, 474 21, 032 73^, 120 . 159 
necks Hopkins dredges: 
an 1 1 5, 000 32 1,120 224 
196-80 J!. T½ͤᷣ̃̃—:: yk DEN 
Suction dredges 
1946.................. 3 3 37, 900 267 9, 345 . 247 
I Res 12 10 79, 590 588 20, 580 . 259 
1948. E 8 9 84, 200 473 16, 555 » 197 
1 ͤ;ÿ˙150 12 13 278, 765 1. 418 49, 630 178 
1950 o·’⅛gd Lesesze Sensi 17 14 263, 800 1, 422 49, 770 . 189 
Nonfloating washing 
p 
e 2. -0-2 93 93 8, 479, 600 42, 796 1, 497, 860 . 430 
1777; 8 137 136 4, 281, 440 57, 356 2, 007, 460 . 409 
1068 AN 163 152 5, 985, 070 65, 856 2, 304, 960 . 385 
ö 8 183 183 4, 995, 465 70, 974 2, 484, 090 . 497 
( 185 183 8, 510, 139 85, 932 3, 007, 620 . 353 
Gravel hydraulically 
.. 0 157 |ossonirspe 2, 72A, 350 32, 278 1, 129, 730 .415 
A utes seciecsaus 167 |...-...--- 2, 838, 440 38, 722 1, 355, 270 477 
MB. aveo y ⁊ s ees 137 PA 1, 708, 650 16, 976 594, 160 . 348 
.. ei oé n2 dcs X 779, 800 7, 107 248, 745 .319 
JJ . 639, 585 4, 342 151, 970 . 238 
Small-scale hand methods 
1948... enm 208 ne 681, 630 5, 567 194, 845 . 286 
A 2A |.......... 783, 852 11, 122 389, 270 . 497 
T8.. eucoco seio uci 215122554 532 296, 776 9, 800 343, 000 1.156 
7700 3 248, 076 4, 234 148, 190 . 697 
S 270000 261, 562 4, 856 169, 960 . 650 
Dry: 
1966 O F 7, 400 262 9, 170 1. 239 
177; ------- I 2, 800 161 5, 635 2. 013 
19%48...... 0... rums IK DN 3, 900 170 5, 950 1. 526 
Do IOMA 11133 2 870 144 5, 040 1. 756 
E ˖˖«§;—ð ä ese er mue F 2, 200 88 3, 080 1. 400 
Underground (drift) 
S N 12, 407 358 12, 530 1. 010 
AA 3 7, 248 517 18, 095 2. 497 
1958 eese gegen "P B EE 20, 105 551 19, 285 . 959 
T 26 |.........- 3, 717 206 7, 210 1. 940 
1 AAA 3 12, 790 802 28, 070 2. 105 
SSS. LS ˖*— ——5;ðrä5.xü xv pM  _ __ === 
Grand total placers: 
c 689 122, 652, 566 | 590, 604 20, 671, 140 . 160 
17778 F 138, 681, 690 678, 845 3, 759, 575 .171 
Te sees 7M |.......... 133, 385, 493 | 600,500 | 2, 017, 500 . 188 
LL, ARA 2680 |.......... 121, 789,329 | 532,735 | 18,645,725 . 153 
1960 “orar ode ed ee d e ee a 647 ——U— 2 2 122, 563, 739 611, 413 21, 399, 455 a 175 
e ám — 


1 Data for 1949-49 revised owing to reclassification of 1 mine based on additional information received; 


A mine using more E 1 method of recovery is counted but once in arriving at total for all methods. 
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The second most important source of placer gold was nonfloati 
washing plants, with mechanical earth-moving equipment for grave 
delivery. Production by this method has increased without interrup- 
tion since 1944. Dragline dredging, a method that had risen phenom- 
enally from 1933 to World War II, remained in third place in 1950. 
Production by hydraulicking, which has declined steadily since 1947, 
was surpassed by production by small-scale hand methods in 1950. 

Alaska produced 45 percent of the United States placer gold in 1950, 
and California 41 percent. Other large producers, in order of import- 
ance, were Nevada, Colorado, Idaho, and Oregon. California was the 
leader in all but three methods of placer-gold production in 1950. 
Alaska led in nonfloating-washing-plant and hydraulic production, and 
Nevada in dry placering. 

Table 18 shows the placer gold produced in the United States, classi- 
fied by mining methods, in 1946-50. 

Additional information on placer mining may be found in the State 
reviews of this volume. 


REFINERY PRODUCTION 


Table 19 contains official estimates of production of gold and silver 
in the United States, made by the Bureau of the Mint, based upon 
arrivals at United States mints and assay offices and at privately 
owned refineries. The mints and assay offices determine the State 
source of all newly mined unrefined material when deposits are 
received. The State source of material received by privately owned 
refineries is determined from information submitted by them and by 
intervening smelters, mills, etc., involved in the reduction processes. 


TABLE 19.—Gold and silver refined in the United States, 1946-50, and approxi- 
mate distribution of source, by States, in 1950, in fine ounces 


[U. S. Bureau of the Mint] 


State or Territory Gold Silver 
/. o Add ctiesae 1, 462, 354 21, 103, 269 
EES 2, 165, 318 38, 587, 069 
1 A P tina — —— PÓ— 2, 025, 480 39, 228, 468 
A (——— II n 1, 921, 949 34, 944, 554 
1950: 
O AA mee 275, 529 50, 471 
e 110, 733 5, 089, 067 
/ ⁰˙XXQX—T—T.. A ate nes 409, 776 1, 000, 315 
s 8 124. 053 3, 34 2. 669 
S .ööõ ⁵³ð ⁵ ⁵⁰⁰ 8 , 330 15, 993, 035 
jj E II CHE 6, 882 
„ CC A Ee 420 
MISSOMM EE EEN 
leen ET EE 56, 786 7,177, 665 
8 Ge EES 169, 578 
Qu: MOXICO EES 365, 
d piod E, MN Si 33, Ge 
A A O e A 
Ib A 2 asi 10, 527 
r y E 571, 834 142, 863 
CODOS 6 t 1 26, 139 
Wie EE 798 
Vermont ld o e dad ed Ss 140 x 27 861 
Virginia... 777 T8 177 
Winston... 89, 413 
O AAA %ðͤ A. ies 819 
Total EES 2, 288, 708 42, 308, 739 
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CONSUMPTION AND USES IN INDUSTRY AND THE ARTS 


Monetary use has claimed by far the largest part of the gold and 
silver output through the years, but this use to a large extent takes 
the form of stockpiling in Government and private hoards that can 
be made available to industry and the arts without smelter or refinery 
preparation. In contrast, the gold and silver that enter industry and 
the arts are consumed much as are other metals, any return as sec- 
ondary metal requiring tbe usual channels of collection, smelting, and 
reining. The consumption of gold and silver in the arts antedates 
written oO but industrial use of these two metals is a compara- 
tively recent development. 


TABLE 20.—Gold and silver produced in the United States, 1792-1950 ! 


Gold Silver 
Period 
Fine ounces Value 1 Fine ounces Value? 
TORITO at quiu ec Am essed 1,187,170 $24, 537, 000 309, 500 $404, 500 
/r ˙¹ AAA 8 60, 021. 278 1. 240, 750, 000 146, 218, 600 193, 631, 500 
Fh is ds 223, 167, 997 5, 408, 419, 670 3, 920, 658, 673 2, 953, 877, 316 
lll. ds 284, 376, 445 | 6, 673, 706,670 | 4,067, 186, 773 3, 147, 913, 316 


! From Report of the Director of the Mint. The estimates for 1792-1873 are by R. W. Raymond, Com- 
missioner of Mining Statistics, Treasury Department, and since then, by the Director of the Mint. 

2 Gold valued in 1934 and thereafter at $35 per fine ounce; prior thereto, at $20.67+ per fine ounce. 

3 Silver valued in 1934 and thereafter at Government’s average buying price for domestic product. 


Gold.— The arts require a much larger quantity of gold than does 
industry, but the metal’s corrosion resistance and other properties 
have resulted in some industrial demand. Consumption in the arts 
increased rapidly during the war. A high marriage rate and wide- 
spread prosperity have increased the sale of jewelry, watches, and 
many lux items made of gold. Comparison of 1950 gold figures 
with those for 1949 shows an 8-percent decrease in the return from 
industrial use, a 10-percent decrease in issue for industrial use, and 
a 10-percent decrease in net consumption. The net absorption by 
industry and the arts exceeded the total new gold produced from 
domestic mines during 1950 by 17 percent. 


TABLE 21.—Net industrial consumption of gold and silver in the United States, 
1941-45 (average) and 1946-50 


[U. 8. Bureau of the Mint] 


Gold (dollars) Silver (fine ounces) 


Year 


Returned Issued for Net indus- Returned Issued for | Net indus- 

from indus- industrial trial con- from indus- industrial trial con- 

trial use use sumption trial use use sumption 
Ee VE ⁵⁵*—m ye, ee tte AA ß tlle etme RR 
1941-45 (average).... 25, 323, 004 100, 699, 484 75, 376, 480 41, 808, 965 149, 455, 167 | 107, 646, 202 
1 45, 999,837 | 199, 686, 837 | 153, 687, 000 36, 646,860 | 123. 646,860 | 87,000, 000 
e 49, 229, 578 98, 129, 578 48, 900, 000 27, 806, 358 126, 366, 359 98, 500, 000 
c 45. 142, 764 90, 128, 764 44, 986, 000 23, 897, 173 129, 186, 173 | 105, 289, 000 
eh —— — ſͤ 40, 133. 100 148, 975, 571 108, 842, 471 22, 660, 459 110, 660, 459 , 000, 000 
—0.——— 742,020 | 134,587, 773 45, 257, 340 | 155, 257, 340 | 110, 000, 000 


97, 845, 753 
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Silver.—The 1950 consumption of silver in industry and the arts 
was the largest since 1945. Consumption was high in relation to 
prewar totals and exceeded any annual output ever achieved by 
domestic mines. 

Widespread prosperity and a high marriage rate sustained postwar 
demand for sterling and plated silverware, Jewelry, watch cases, 
church articles, pens, pencils, and other items largely in the luxury 
class. Consumption was large in photography, particularly for 
motion pictures. The industrial uses of silver had grown greatly 
during the war and continued to absorb much silver thereafter, 
although on a reduced scale. 


MONETARY STOCKS 


Gold holdings of the United States declined $1,721,000,000 (7 per- 
cent) from $24,427,000,000 on December 31, 1949, to $22,706,000,000 
on December 31, 1950, according to the Federal Reserve Bulletin. 
Total world reserves are not positively known, inasmuch as data are 
not available for some countries, including Germany, Japan, Aus- 
tralia, and U. S. S. R. Currency-stabilization funds secretly held add 
to the difficulties in reaching an approximation. However, the 
Federal Reserve estimates that the total world reserves of gold on 
January 1, 1951, amounted to $35,820,000,000, exclusive of holdings 
of the Ù. S. S. R. 

Foreign gold reserves increased rapidly after the United States 
entered the war late in 1941, largely because United States war pur- 
chases abroad so greatly exceeded commercial exports in value. 
During the war period foreign reserves increased nearly 85, 000, 000, O00, 
and United States reserves decreased over 82, 500, 000, 000. Sharing 
prominently in the increase were Switzerland, Sweden, Turkey, 
Iran, Spain, Union of South Africa, and Latin-American countries. 
In 1946, however, there was a reversal in the direction of the flow of 
gold, and United States reserves increased steadily through 1949, with 
a gain of about $4,400,000,000. The decline in United tates stocks 
in 1950 substantially exceeded the world mine output. 

United States Treasury silver holdings increased 5,000,000 fine 
ounces during 1950 to 1,983,000,000 ounces. The holdings do not 
include 410,553,011 ounces released under lend-lease agreements that 
provide for return of the silver. 


PRICES 


Since January 1934 the price of gold at the United States Mint has 
been $35 per fine troy ounce. The Treasury buying price for silver 
domestically mined after July 1, 1939, was fixed at $0.711-- per ounce 
on July 6, 1939; on July 31, 1946, the President approved an act 
(Public Law 579, 79th Cong.) which provided that the seigniorage to 
be deducted for silver mined after July 1, 1946, and delivered to the 
Treasury be reduced from 45 percent to 30 percent. The effect was 
to raise the price of domestically mined silver to 90.50505 F cents an 
ounce; there has been no price change since. 
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The average price of pound-sterling exchange in New York (buying 
rates for cable transfers, as certified by the Federal Reserve Bank of 
New York) was: January 1948-August 1949, $4.03; September 1949, 
$3.44; October-December 1949, $2.80). The London price of silver, 
per ounce, 0.999 fine, as reported by the Director of the Mint, opened 
in 1948 at 45d., a level maintained past midyear, when after a short 
upward movement it fell to 42.5d. by the year end. Changes in 1949 
were of little significance until devaluation of the pound in September, 
* the price rose to 64d., where it remained the rest of the 
year. ices in 1950 ranged from a low of 63d. to a high of 70d. 
(equivalent, in United States currency, to $0.73518 to $0.81687). 
The New York price, per ounce, 0.999 fine, opened in 1950 at $0.7325, 
where it held until two small drops late in March placed it at $0.7175. 
It recovered to $0.7275 early in May and continued at this level to 
late in October. Two sharp rises then brought the price to $0.8000, 
where it remained the balance of the year. 


FOREIGN TRADE 


The excess of gold imports over exports that has prevailed since 
1946 was e in 1950 by an excess of exports over imports. The 
loss to monetary stocks from excess exports plus consumption in 
arts and industries greatly exceeded the output from domestic mines, 
so that monetary gold stocks decreased. The excess of silver imports 
over exports was 107 percent greater in 1950 than in 1949. Excess 
imports plus domestic production exceeded domestic consumption, 
with the result that silver holdings increased. 


TABLE 22.—Value of gold and silver imported into and exported from the United 
States, 1946-50 


[U. 8. Department of Commerce] 


Excess of 


Imports Exports Imports over 
exports ! 
Gold: 
/// . A $532, 961, 768 $221, 467, 636 $311, 494, 132 
LEE OS 2, 079, 588, 406 213, 240, 800 1, 866, 347, 606 
TEE 1, 981, 175, 178 300, 771,144 | 1,680, 404, 034 
IJ! A 771, 390, 261 84, 935, 678 686, 454, 583 
A f 162, 748, 661 534, 035, 794 —371, 287, 133 
Silver: 
])J)JJ.!!üüü ⁵ðVUDy been AE acta 57, 577, 888 36, 454, 690 21, 123, 198 
NEE 68, 140, 343 30, 648, 742 37, 491, 601 
|| A d 70, 884, 513 12, 400, 060 58, 484, 453 
JJ; 8 73, 535, 694 23, 281, 043 50, 254, 651 
A A 88 110, 035, 107 6, 201, 874 103, 833, 233 


! Excess of exports over imports indicated by minus sign. 


CENAR RP en 


; Eure on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 


584 


MINERALS YEARBOOK, 1950 


TABLE 23.—Gold imported into the United States in 1950, by countries of origin 
[U. 8. Department of Commerce] 


Ore and base bullion 
Country of origin 


BOU. ce reet T 


BS mm zm e gë ee ee ee ee P gg e eene ge e 


/ A PA 
Colombia... 0-0-20. a 


Ecuador 


Germans 


seer — eer ee e a o mm e mm e mm me e 


e . 
Nicaraguauan aas 


ai PA cack hen cees 
VVVVFPPCCCCCCCCCC 
r a wee ecoteeutc 
Portugal 


id 


rtr ⁵⁵⁵ dREEHREC 


United Kingdom................... 
Venerne ss e 
Vugoslav ia . 
Other countries U: 


“See —— —— — 14 4 93t1u — 1242 222 


MM G a—. Ó—— 


Bullion, refined 
: United Foreign 
qs eo ( alu 
oy ue 
dunca Value (value) 
Eleg xc ctus $70 
280, 933 | $9, 832, 665 |......---.|]  . 2,013 
T1717... ra (¡E 250 
J 22, 000 2 
71,272, 294 | ENER dl E 
SEN 722 e 
772 TTT 
1. 994 69, 798 „ 
601,631 | 21,087,075 |. e IINA 
51, 091 1, 788, 169 4 
6220. 248 | 22,023, 6 
907, 643 | 31,767,343 |.......... 424 
ele e ii es 
3, 745, 678 |131, 098, 535 2, 010 2, 787 
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TABLE 24.—Gold exported from the United States in 1950, by countries of 
destination 


[U. S. Department of Commerce] 


Ore and base bullion Bullion, refined 


Foreign coin 


Country of destination (value) 


—— e ee — — e e we ap o o —— 2 ép dp e om le — renee e le = e e ep o e e -—————— e — 


——2— 2 —U eer eer oë ep e eo —2— 2 — — oe ele — — 1 ee em eee ege —— eme ee ere e ee e 


—— am — 2 a e er e eg e ém de dr — e opene opge ele e e ee ege e ele ee ee eeeeel 411 909% %ũ £38 Wy FUL le 


. 


SYT dy Fei MN 
Taiwan (Formos8)......................|]..........|]---.......| 100,001 | 3, 500, 05444 
Ii. ðVꝗA.j·˙ ]ðꝰ e A 5 e 442372 EE EE 


— — em ep ed e op em op oe gr e ger oe een ep ep ee e op ele ee e ec e ge lee eege essl , FEV 11, VEE lew weer es oe ege ge 


// ———— ———A€ 725 34, 000 14, 633, 178 | 514, 249, 443 19, 752, 351 


282294—53— ag 
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TABLE 25.—8ilver imported into the United States in 1950, by countries of origin 


[U. 8. Department of Commerce] 
Ore and base bullion Bullion, refined United Foreign 
Country of origin Se pes m 
y ue 
ounces Value (value) 
o ASS 7,495] , 0 A A |e RO EU Seer 
KE EE WG (PRT WR , AAN A AS 
ITT EE, AAA T8 8180 
Belgium-Luxembourg........- 246, 760 mer EE 
Brings ñ ⅛ 18 100 
Bolivi8.. AAA IA e A OA RIMA AA A WE 
FP! f ,, AAA E 88 
Bate) Western Pacific Is- 
Canada eer 10, 075, 878 | 7,632,282 | 1, 586, 595 $513 
Chile... occ A 34.0009 |. ß 
Sins ulieieme e 2, 086, 102 | 1, 478, 881 |............ 736, 080 
Colombia... cass e r ⁰⁰y 
Costa Rise. % III! AA 6. 000 
E sn N PE on d er A 1, 346, 000 | 15, 468, 330 
pd AAA A A 604, 683 A E 
Dominican AA PERSA OA EA EMI 6, 449 |..........-- 
A MAA ^ 445040 |. 244,989 AA A A VE 
El and E A H E OT AE A AAA ES 
mE 50, 236 36, 140 7, 700 121, 173 
French Senne... PESA PRESA RA y A 
Fang 37,262 | 2 — 8, 820 |.........--.- 
Guatemala 54, 209 I)), E 
Honduras II EE 625, 000 
Pong KCC A geb 364 601, 144 411,311 AAA 1, 120, 163 
Italy. FFC 160, 743 0 GE 
PP!!! 3, 578, 610 | 2,549, 548 |............|......-.. 215 
AAA 7,371] A. 0 E 3, 044 4, 902 
Malta, Gozo, and Cyprus „ I A k O 
Mexico ; 42, 212, 691 | 31, 574, 543 42, 800 147 
ota PEE eee es 4, 316,006 | 3, 106, 675 o siot eda aae 
Northern Rhodesia...........| 197,139 | 144,190 |............]............]. -.... 22 
Panag A l,, Sb OSML oc] AA AAN en ERE 
Fl 8, 167,804 3, 839, 7188 210, 904 
IG A OS rd | 220,230 ARCA AAA AAA 
A A 68,017] 1 ⅛ð 8 
Saudi m! %ðò 32,037 1d ð K ð 8 219, 676 
Southern Rhodesia...........| 7,188 |  Á 5040 |............|...-..--....|- ---.-......|- -- -.- -...-- 
Fl E AR EE WEE, A ß 7, 180, 543 
Switzerland................... 383, 970 274,014 1. eoe [nno eue eene 
A mt EE 7,701 % A 8 
CCC ß cote lee VE 
Union" of 3 Africa: 20.2552) 503,102 | y ꝙ/g ] ⅛ ] ] ] ] ] ] ] —ᷓ—T8L8 
TC ̃²˙ ↄRBꝛy =. ved A ð . PI 1.20 — 
United 188 05 EE 3, 079, 203 | 2, 240, 295 21, 100 200 
Venezuela.................... 29 21 687, 785 496, 958 120 
Yugoslavia. .................. 843, 667 578, 418 |. sos 1, 820, 107 
Other countries e A MENSES ier , A. ARIES seuss 


SSS | M 
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TABLE 26.—Silver exported from the United States in 1950, by countries of 
destination 


[U. 8. Department of Commerce) 


Country of destination 
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FIGURE 3.—Net imports or exports of gold and silver, 1900-50. 
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TECHNOLOGY 


During 1948 and 1949 research studies were made at the Rare and 
Precious Metals Experiment Station of the Bureau of Mines, Reno, 
Nev., to improve procedures for recovering gold adsorbed by acti- 
vated carbon from cyanide solution and pulp. A commercially feasible 
method was developed that accomplished this objective by 5 
the gold-laden carbon with caustic sodium sulfide solution, follow 
by electrolysis. Advantages are an conservation of carbon for 
re-use, and production of high-purity go d bullion? 


WORLD REVIEW 


World gold output rose slightly in 1950, continuing the movement 
since 1946, but the 1950 total remained ponsiderabl; below annual 
quantities produced before World War II. World silver output rose 
10 percent in 1950 over 1949, owing mostly to gains in the United 
States, Canada, and Peru. 
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FIGURE 4.— World production of gold, 1900-50. 


2 Zadra, J. B., A Process for the Recovery of Gold trom Activated Carbon by Leaching and Electrolysis: 
Bureau of Mines Report;of Investigations 4672, 1950, 47 pp. 
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FIGURE 5.—World production of silver, 1900-50. 
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TABLE 27.—World production of gold, 1945-50, by countries, in fine ounces! 
[Compiled by Berenice B. Mitchell and Pauline Roberts] 


Country 1945 1946 . 1947 
North America: 
United States (including 
"Kee DI e 915,403 | 1,462,354 | 2,165, 318 
— 2,696,727 | 2,832,554 | 3,070, 221 
Negtoundland. ---------- 11,767 12, 854 11, 032 
a ia America and West 
Cata EROS 3, 054 1, 251 1, 988 
E RU ATEN 3 423 1,105 364 
Dominican Republic 2 486 645 16 
Gua . eeng 66 36 35 
P 173 41 
8 D A8) at 
= ex ports) , , , 
F TU DE tae Tg 
or (exports).......... ; ; ; 
O ege 499, 301 420, 500 464, 739 
| FACT 4,367,200 | 4,969,400 | 5, 950, 000 
South America 
— 3, 381 8, 038 $ 8, 000 
oos. CAR AAA 5, 888 16, 700 20, 108 
Brazil (estimate 212, 200 175, 000 167, 000 
. 22, 533 19, 793 21,111 
— 180, 462 , 880 ; 
P 506, 695 437, 176 i 
TTT 68, 038 75, 57, 250 
French Guiana. .............. 20, 641 19, 741 14, 918 
PPP 172, 661 158, 378 116, 016 
E adea 5, 895 4, 4,134 
hu. 2 a ii 51,000 
JR RP, 76, 839 48, 558 21, 830 
RAM ni 2b 1,276,000 | 1,194, 000 982, 000 
— —— ¢— — u ————————À 
Europe: 
Czechoslovakia 1, 529 1, 903 2, 090 
A ĩ ST, 633 7,327 11, 285 
blo 5 TR AA 39, 738 48, 355 42, 407 
A ASIA DS 193 1,318 1, 
— QUE 1,768 8, 520 11, 253 


For footnotes, see end of table. 


1948 


2, 025, 480 


{ 3, 529, 608 


1949 


1, 921, 949 
4, 123, 518 


1950 


2, 288, 708 
4, 430, 612 


i ee — 
———— ÄͤÜ— ————— — — — . — — — — — — — — 


——ẽ— — ee —ä— ————————————_—o — CO O —— A 0QE ⅛ ⁰ U‚U Eñ—g—ͤ - 
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TABLE 27.—World production of gold, 1945-50, by countries, in fine ounces — 


— — —— | arcas [| mmc ras | os. 


—ÁÁ—— [üä— 1 —M || 4—————— ——— |——————— À——— — 


—— MM | ——» |——— — [—œ—ä— — —MÓá————— 


— — | — —üä Íá— | ——— | see a A 


Continued 
Country 1946 1947 
Europe— Continued 
POFÍDP8I Ivo caca DESEN 6, 687 15, 754 
Rumania 80, 377 74, 686 
z voce ciere tuii , 2,714 
Sweden. 91, 372 75, 586 
U. 8.8. R. (estimate) 7...2.. 6, 000, 7, 000, 000 
err 8 6,300,000 | 7, 200, 000 
Asia: — |a E 
Burma. 2 
FE ͥͥ Ge att ñ y ß 107, 535 
Formosa 424 8, 387 
e Ee 131,775 171, 704 
Indonesia O 16, 000 16, 000 
Apan EE ( 43, 154 85, 029 
Korea: 
Nl { 192, 000 322, 000 
Bouth. s ovo eu Se eet 1, 260 2, 494 
Malaya. aa 445 6, 312 
Philippines................... 360 64, 441 
Sarawak..................-... 17 389 
Saudi Arabia................. 48, 000 52, 000 
XE. WD MENU O a EC O) (7) 
Total..................-.. 433, 000 805, 000 
Africa: = 
e ast eke 552 360 
Bechuanaland................ 9, 739 7, 381 
Belgian Congo *............... 331, 313 301, 445 
rr aia 2, 793 2, 090 
ETÍÍTON IR A 3, 411 3,674 
Ethiopia. 4 51, 528 4 27, 382 
French Cameroon............ 11, 927 11, 510 
French Equatorial Africa..... 71, 635 64, 044 
French Guinea 4, 405 7,395 
French Morocco............... 482 1, 029 
French West Africa 7, 009 5, 564 
Gold Coast 585, 910 558, 011 
he A tet oe) 29, 892 21, 959 
IA AAA 16, 506 16, 987 
Madagascar 3, 890 1. 511 
Mozambique 5, 766 6, 427 
CC ENEE 4, 881 2, 203 
Northern Rhodes ia 10 6, 838 10 779 
Sierra Leone 183 2, 400 
Southern Rhodesia........... 544, 596 522, 735 
South-West Africa 67 
E A 3, 670 3,725 
Swarziland.................... 4, 014 5, 637 
Tanganyika (exports)......... 48, 428 47,317 
Uganda (ex ports) 2, 295 2, 176 1. 366 
Union of South Africa 12, 224, 629 | 11, 927, 165 | 11, 200, 281 
Tota AS 13, 980, 000 | 13, 679, 000 | 12, 822, 000 
Oceania: 
Australia: 
Commonwealth. 657, 212 824, 480 937, 654 
New Guinea 661 59, 202 
¡AA A R sc 04, 964 82, 402 04, 353 
New Zealand 128, 364 119, 271 112, 260 
Total ENEE 880, 540 1, 026, 814 1, 203, 469 


See |o aa | | | 
——— Oe eee 


1948 1949 1950 
11, 799 10, 385 (5) 

, 000 112, 528 (6) 
11,375 30, 318 13, 217 
71, 889 80, (4) 

7,000, 000 | 7,000,000 | 7, 000, 000 

7,300,000 | 7,400,000 | 7, 400, 000 
230 158 (*) 

88, 200 $ 60,000 | § 160, 000 

17, 668 16, 607 18, 232 

180, 490 163, 871 196, 848 
32, 000 32, 000 (6) 

60, 060 84, 402 132, 332 
"OI (4) m 
3, 466 3, 419 (0) 

10, 212 13, 617 18, 435 

, 225 7,844 333, 99] 

59 1,523 1, 440 
74, 000 66, 835 66. 202 
(7) C) C) 
791, 000 786, 000 984, 000 
443 319 201 
1, 507 256 261 
299, 774 333, 853 339, 415 
3, 853 7, 045 9, 242 
2, 242 2, 243 1, 042 
41, 595 45, 102 $ 43, 200 
10, 706 8, 9: 7,170 
63, 723 57, 54, 996 
, (*) 9 
643 119 
20, 512 46, 381 96, 452 
672, 388 676,934 | § 680, 000 
23, 429 20, 072 22, 945 
13, 797 14, 656 11, 025 
2, 095 1, 663 1, 935 
4, 734 2, 468 (50 
2, 899 2,515 2, 
10 1,180 10 1,186 10 1, 432 
2, 193 2, 160 
514. 440 528, 180 511, 163 
4 32 32 
3,579 4,114 3, 503 
3,110 2, 841 1,794 
57, 557 , 989 65, 127 
1, 158 650 
11, 584, 849 | 11,705, 048 |11, 663, 713 
13, 421, 000 | 13, 614, 000 |13, 585, 000 
885, 507 889, 057 . 0, 000 
86, 556 93, 045 § 75, 000 
93, 059 104, 036 103, 421 
, 903 84, 874 76, 527 
1,159,025 | 1,171,012 | 1, 104, 948 


OOOO — eee en eee SE | a | ————Ó 
—M——— | ee | oe | ee | 


World total (estimate) 1. 


26, 100, 000 | 27, 600, 000 | 28, 900, 000 


29, 800, 000 | 30, 800, 000 j31, 600, 000 


1 Figures used derived in part from American Bureau of Metal Statistics. For some countries accurate 
figures are not possible to obtain owing to clandestine trade in gold. Data not available for Austria, Bul- 
ria, Germany, Norway, Thailand, and Yugoslavia; estimates included in the total. In addition, pro- 


uction in Cyprus, Indochina, and Papua was negligible. 


2 Refinery production. Excludes production of the Philippines. 


3 Imports into United States. 

4 Exports. 

5 Estimate. 

* Data not available; estimate included in total. 
? Output from U. 8. 8 


. R. in Asia included with U. $. S. R. in Europe. 


* Figure publisbed by Director of the Mint, representing gold of Philippine origin refined but not neces- 


sarily mined during the year. 
Includes Ruanda-Urundi. 


10 Included is yield from Nkana mine refinery slimes accumulated during the war: 6,504 ounces in 1946, 


547 in 1947, 999 in 1948. 972 in 1949, and 1,296 in 1950. 
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TABLE 28.—World production of silver, 1945-50, by countries, in fine ounces ! 


[Compiled by Berenice B. Mitchell and Pauline Roberts) 


1947 


1048 


39, 228, 468 
he, 109, 982 


3, 029 

185, 216 
(3) 

3, 170, 871 

1 216, 802 

1216, 342 

57, 519, 703 


1949 


34, 944, 554 
17, 641, 493 


720 
2157, 411 


1950 


42, 308, 739 
22, 386, 456 


215 
3 221, 779 
339, 360 


462, 973 
49, 141, 445 


— — — o —— | A | e AE 


o — — —̃ —— ————— Lee p—U—Iñ 22 
— — | ———— —————— ——— —fä—‚— A 


276, 
10, 627, 717 


275, 526 
13, 053, 201 


— ——— | ey | ee ey | eee | Se | EE 


— Eeselen 
— ——— | ey | ES | —— —— 


1, 600, 000 
167, 615 
494, 414 


6 867, 459 
(3 


o | ees | Ce ee | eee | e —— c 


— e rri n mad 
KE | os — 


15, 676 


Ld ee | eee d | Ss — ER 


EE —y—ũ— —— — | ee, —— —. 


For footnotes, see end of table. 


Country 1945 1946 
North Ameri l 
United States 29, 046, 047 | 21, 103, 269 
Spada, 2.2.2... 2. ae. 12, 942, 906 | 12, 544, 100 
Newfoundland 1,076,129 | 1,107,827 
Gecke Amela and West 
Costa Rica 1, 380 604 
! ðͤ 2 107, 195 127, 222 
Guatemala. .............-. (3) 3) 
Honduras.................. 3,003, 495 | 2, 910 
Nicaragua 1240, 197 4 260, 637 
Salvador................... 4 223, 705 4 313, 180 
EE 61,097,727 | 43, 263, 132 
/ 002... 107, 739, 000 | 81, 403, 000 
South America 
f 2, 760,000 | 3,090, 000 
Bolivia (ex ports) 6, 683, 561 6, 106, 165 
7777 a a aA a 28, 385 21, 968 
1 825, 438 557, 333 
Colombia. .............-...- 168, 699 151, 971 
Eeuador 235, 500 192, 200 
AAA 8 12, 997, 845 | 12, 334, 249 
Tol. 23, 099, 000 | 22, 454, 000 
Europe: 
Tea CA PAI A VEER 
Czechoslovakia 5............. 300, 000 600, 000 
EE 45, 236 146, 
y A 350, 025 535, 213 
Germany (Federal Repub- 
AAA (3) () 
Hungary............-....---- ? 8, 200 14, 854 
1-1, EEN 1, 382 313, 791 
Kl a AA 131, 818 202, 550 
POFtUPRL IA AA PER 
Rumania. 189, 689 (3) 
Spa nnn 497, 661 669, 009 
Sweden. ....................- 1,135,178 | 1,294, 935 
United Kingdom............ 27, 23, 
Total (estimate)......... 12, 000, 000 | 13, 000, 000 
Asta: 
2 Jö WE A CAI 
E (3) (3) 
Dill —„“-7“ 14, 154 9, 821 
¿LI AA 4, 293, 121 1, 281, 625 
Korea: 
e Lu AAA AAA § 128, 600 
CC dT 27, 572 
Philippines 17, 208 3, 600 
Sandi Arabia 24, 144 31, 307 
Taiwan (Formosa) 3, 156 108 
Total (estimate)......... 4, 500, 000 | 1, 500, 000 
Africa: 
Algeria 14, 661 39, 996 
Bechuanaland ............... 1, 237 1, 704 
Belgian Congo..............- 4,141,016 | 5,047, 666 
ch Morocco. , 609 117, 157 
Gold Coast (ex ports) 36, 666 , 525 
LN ON v 16, 659 5, 493 
Morambique 998 805 
AS OS 1, 106 666 
Northern Rhodesia.......... 2, 260 8 634, 392 
Southern Rhodes ia 95, 975 95, 168 
South-West Africa 
Swaziland.. .....00000aanannana 163 A 
Tanganyika (exports)........ 21, 377 21, 096 
JFC 34, 369 60, 122 
Uganda (exports)............ 275 205 
Union of South Africa 1, 243, 426 | 1, 207, 373 
q oe RI 5,718,000 | 7,287,000 
p o —— 
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TABLE 28.— World production of silver, 1945-50, by countries, in fine ounces 1 
Continued 


[Compiled by Berenice B. Mitchell and Pauline Roberts) 


ceania: 
Australia: 


Commonwealth............ 8, 076, 740 10, 057, 519 

New Guinea...............]............|--...-...... * 31, 739 

EE 29, 398 26, 351 33, 237 29, 187 

New Zealand ..............-- 244, 544 224, 341 221, 984 232, 563 

r o 8, 351,000 | 9,296,000 | 9,818,000 | 10, 351, 000 
World total (estimate) !.._...... 


! Silver is also produced in Bulgaria, Cyprus, Greece, Hong Kong, Federation of Malaya, Indonesia, 
Poland, Sarawak, Sierra Leone, Turkey, U. 8. 8. R., and Yugoslavia; production data are not available 
but estimates are included in total. 

2 Im ër into the United States. Scrap is included in this figure in many instances, most notably in th 
case of Cuba. 

3 Data not available; estimate included in total. 


4 Exports. 


Australia.—In comparison with the preceding year, gold production 
in Australia declined 4 percent to 850,000 ounces in 1950. Devalua- 
tion of the Australian pound had the effect of increasing the pound 
value of the gold output of 1950 about 20 percent, but this incentive 
was offset by the adverse factors of inflation and shortages of labor 
and supplies. Silver production in 1950 rose 8 percent to 10,677,456 
ounces. 

Canada.—Canada ranks third among the gold-producing countries 
of the world, exceeded in output by only the Union of South Africa 
and (probably) the Soviet Union. Despite the handicaps of the fixed 
value of gold and rising costs of labor and supplies, gold production in 
Canada rose 7 percent in 1950, and once again gold was the e 
mineral product in regard to value. Eighty-four percent of the gol 
output of 1950 was GES by straight lode-gold mining, 3 percent 
by gold placer mining, and 13 percent as a byproduct of base-metal 
mining. The gold-mining industry was aided by the exchange value 
of the Canadian dollar in relation to the United States dollar, which 
resulted in an average price of gold of $38.04 per troy ounce in Cana- 
dian funds in 1950. Nonetheless, the year closed with many straight 

old-mining companies seeking tax and other concessions and with the 
overnment showing concern for the ability of some lower-grade mines 
to remain in business. 

Output of gold in 1949 and 1950 was as follows, in fine troy ounces: 


Province or Territory: 1949 1950 
British Columbiaůaaaa 304, 307 291, 984 
Manitoba and Saskatchewan 231, 607 273, 197 
Northwest Territories. -------------------------- 177, 493 , 973 
KEE 2, 354, 509 2, 457, 208 
8 ee 964, 184 1,097, 593 

e nas aaa alo 81, 970 , 755 
Meese... 8 9, 448 8. 902 
A C——— ̃ ĩ³ 8 4, 123, 518 4, 430, 612 


1 Alberta, Nova Scotia, and Newfoundland. 
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Canada also ranks third in silver production in the world, following 
Mexico and the United States. "The output of silver rose 27 percent 
in 1950, continuing an uptrend that started in 1948. 

Exports of silver from Canada in 1950 comprised 8,355,183 ounces 
of refined silver and 3,494,107 ounces of silver in ores and concentrates, 
compared with 6,211,912 and 4,054,614 ounces, respectively, in 1949. 

Colombia.—Gold production in Colombia increased 6 percent to 
379,412 ounces in 1950, continuing an uptrend that started in 1949 
after a steady decline that began in 1941. About two-thirds of the 
gold output of Colombia is produced from placer mines and the re- 
mainder from lode mines. Silver production in 1950 increased 9 per- 
cent to 115,711 ounces. The entire silver yield of Colombia is ob- 
tained as & byproduct of gold-mining operations. 

Honduras.— Honduras ranks first among the countries of Central 
America and sixth among the countries of the Western Hemisphere in 
silver production. The principal producers are the San Juancito and 
El Mochito mines, operated by the New York & Honduras Rosario 
Mining Co. The former had an output of 2,337,782 ounces of silver 
and 16,182 of gold in 1950, and the latter 1,168,363 and 700 ounces, 
respectively. The New Idria Honduras Mining Co. continued to 
operate its low-grade San Andres gold mine throughout 1950, with & 
production of bullion and concentrates valued at 1,007,298 lempiras 
(about $500,000) from 81,757 dry tons of ore. 

Japan.—Gold and silver have been produced in Japan for centuries 
and to some measure from every part of the country, according to a 
recent report. Areas of intense Tertiary volcanic activity in Hok- 
kaido, northwest Honshu, Izu-hanto, and central and southwest 
Kyushu have contributed most of the output. Pyrite deposits in 
Paleozoic rocks in Shikoku are also important producers. The early 
gold output was largely from placer mining, but this method has 
greatly decreased in importance. Most of the recent production of 
gold and almost half the silver were obtained from gold-silver lode 
mining and the remainder as byproducts of base-metal mining. The 
reserve position is not favorable, but enough ore has been blocked out 
to support continued operations for some years. With economic con- 
ditions no worse than in March 1949, about 150,000 ounces of gold and 
5,000,000 ounces of silver probably can be produced annually by 1953. 
The average annual production from 1925 to 1945 was about 400,000 
ounces of gold and 6,600,000 ounces of silver.? 

Mexico.—Mexico maintained its normal position as the leading 
silver producer of the world in 1950, followed by the United States 
in second place. Since October 21, 1948, silver exports, whether in 
coins or bars, have been subjected to the approval of the Bank of 
Mexico. According to Handy and Harman: 

As the largest single source of silver available to world markets, Mexico con- 
tinued to play a dominant role. In spite of the very substantial quantities 
shipped to New York from other countries, sellers here remained sensitive to the 
official policies of Mexico, and throughout the year these policies to a large extent 
had the effect of stabilizing and supporting the New York market. During the 


first six months of 1950, the Bank of Mexico was a buyer on balance. However, 
the exceptionally high rate of trade demand in the United States which developed 


! Grant, Robt. Y., Gold and Silver in Japan: Bureau of Mines Minera] Trade Notes, Spec. Suppl. 34, 
tem ber 1950, 112 pp. 
Handy and Harman, 35th Annual Review of the Silver Market: 1950, 24 pp. 
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during the last half of the year enabled Mexico to dispose of a large part of accumu- 
lated metal, so that on December 31st official stocks were about the same level 
as on January Ist. 

At the end of 1949, the Mexican Congress authorized a new do- 
mestic silver-coinage program that provided for the minting of 1-peso, 
50-centavo, and 25-centavo coins, to be composed of 300 parts of 
silver, 100 parts nickel, 100 parts zinc, and 500 parts copper. As of 
December 31, 1950, the following, in face value, had been minted: 
Of 1-peso coins, 3,360,000 pesos; of 50-centavo coins, 6,880,000 pesos; 
of 25-centavo coins, 19,140,000 pesos. Toward the end of 1950 the 
Bank of Mexico announced that it planned to mint a new issue of 
5-peso coins to contain 720 parts of silver and 280 parts of copper. 

Republic of the Philippines. — Although handicapped by import and 
exchange controls in obtaining supplies and equipment, some prewar 
gold mines made progress in rehabilitation, and others already in 
production were able to increase their output. Of the 54 prewar 
gold producers, only 9 were in actual operation in 1950. Gold pro- 
duction in the Philippines in 1950 was 333,991 ounces, compared with 
287,844 ounces in 1949 and the all-time high of 1,144,332 ounces in 
1941. The Philippine producers enjoy the privilege of selling up to 
75 percent of their output in the domestic “free market” and turning 
over to the Government the remaining 25 percent at the world price 
of $35 an ounce. It is reported that, with this arrangement, the 
mining Ge could realize an average of approximately $50 an 
ounce for their gold in 1950.5 Several mines rehabilitating their 
plants in 1950 may add to the Philippine production in 1951. 

Production of silver was 216,034 ounces in 1950 compared with 
218,419 in 1949. 

Union of South Africa.—An outstanding feature of the gold-mining 
industry in 1950 was the progress made in developing the new gold 
field in the Orange Free State. Twenty-five shafts were sunk or 
were being sunk on 13 properties, and extensive horizontal develop- 
ment workings were started. Two of the mines are expected to reach 
the production stage in 1951, four in 1952, and the remainder between 
1953 and 1956. It is estimated that, when they are in full production, 
the new mines will have an output of about 8,000,000 ounces of gold 
annually. The two most advanced mines, the Welkom and the St. 
Helena, will each have an initial plant capacity of 50,000 tons of ore 
per month. This new gold field lies about 150 miles south-southwest 
from Johannesburg and centers around Odendaalsrus; at present it 
measures about 30 miles long and 10 miles across at the widest point. 
The gold occurs in conglomerate beds or “reefs”? generally similar in 
character to the gold-bearing formations extensively worked on the 
Rand; they have been intersected by borings at depths ranging be- 
tween about 1,400 feet and 7,000 feet. Almost 500 drill holes have 
been put down to prove the deposits; underground development 
results have been very satisfactory. Data presently available indi- 
cate that rock temperatures at comparable depths will be higher than 
those on the Rand. 


5 Mining World, 7055 15, 1951, p. 88. 
* Mining Journal (London), [May 1951, p. 135, 
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In the Transvaal some mines on the Far West Rand, in develop- 
ment in 1950, are scheduled to go into production in 1951 and 1952. 

Gold was paid for throughout the year at 248s. 3d. per fine troy 
ounce. The increased price made it possible to mine ore containing 
less gold, and on the Rand the average grade of the ore treated was 
3.759 dwt. per ton—a new record low. The tonnage milled increased 
by about 2,600,000 tons to 59,515,200 tons, but the gold output 
declined slightly to 11,663,713 ounces. Sales of some gold, at en- 
hanced prices, for industrial and artistic purposes increased the gross 
revenue derived from mining by about 1.5 percent. 


TABLE 29.—Salient statistics of gold mining in the Union of South Africa, 1946-50 


(Transvaal Chamber of Mines] 
1946 1947 1948 1949 1950 

Ore milled (tons) )) 927, 63, 712, 300 55, 285, 700 56, 881, 550 59, 515, 200 
Gold recovered (fine ounces) 11,917,914 | 11,197,638 | 411, 574, 871 11,708,013 11, 663, 713 
Gold recovered (dwt. per ton 4. 3. 982 4.012 3. 042 3. 759 
Working revenue................ £99, 249, 814 | £92, 740, 023 | £96,179, 355 | £110, 617, 476 | £139, 491, 029 
orking revenue per ton........ 34s. 10d. 34s. 7d. 34s. 9d. 38s. 11d. 468. 11d. 
Wor CONG A £72, 920,881 | £71, 309, 136 | £72, 383, 938 | £76, 667, 643 £87, 956, 643 
Working cost per ton of ore 258. 7 26s. 7d. 26s. 2d. 27s. 0d. 29s. 7d. 
cost per ounce of metal. 1278. 4d 133s. 4d. 130s. 7d. 1366. 9d. 157s. 5d. 
Working profit..............-...- £26, 328, 933 | £21, 430, 887 £23, og 417 | £33, 949, 793 £51, 775 eg 


Working profit per ton Qs. 3d. 8s. 0d. . 7d. 11s. 11d. 8. 4d. 
Dividends... A nasan £13, 406, 349 | £11,845, 035 | £13,419, 443 | £17, 394,046 | £25, 760, 750 


Gypsum 
By Oliver S. North and May G. Downey 


A 
GENERAL SUMMARY 


RODUCTION of gypsum and gypsum products in 1950 set new all- 

time records in nearly every category. Domestic production of 

8,192,625 short tons of crude gypsum was well above the 1948 
figure. All of the important gypsum products, led by prefabricated 
board and lath and particularly tile, which was up 58 percent, were 
manufactured in record quantities. Most of the plasters showed gains 
of about one-third. 

The moving force behind these new records was the construction 
boom throughout the Nation. Nonresidential building continued at 
a high level, and new dwelling starts were at new highs through most 
of 1950. The importance of housing to the gypsum industry is 
emphasized by the fact that, whereas homebuilding was up about 250 
5 from 1939, production of board and lath had quadrupled. 

ore gypsum products are used in homes than ever before. 

Although many new production facilities were in operation, short- 
ages of board, lath, and other materials were reported to have delayed 
completion of small dwelling units in some metropolitan areas and to 
have slowed the start of others. 

To meet unusual demands, many plants rushed through expansion and 
improvement plans, which were to carry through into 1951. Although 
tightened credit was expected to cut back housing starts appreciably 
in 1951, other types of building construction were expected to be of 
sufficient volume to maintain gypsum demand at a high level. 


TABLE 1.—Salient statistics of the gypsum industry in the United States, 1946-50 


1946 1947 1948 1949 1950 
Active establishments 1. 80 93 95 88 87 
Crude gypsum: 3 . 
Mined ............ short tons.. 5, 629, 398 6, 208, 216 7, 254, 535 6, 608, 118 8, 192, 625 
Imported.. do.... 1, 457, 140 2. 157, 049 2, 859, 209 2, 593, 329 3, 190, 600 
Apparent supply...... do.... 7, 086, 538 8, 365, 265 10, 113, 744 9, 201, 447 11, 383, 225 
Calcined gypsum produced: 3 
Short tons 4, 169, 662 5, 010, 918 6, 243, 392 5, 767, 163 7. 341. 024 
Walle $29, 272,060 | $38, 726.405 | $48, 144. 806] $45, 455, 419 $60, 479. 573 
Gypsum products sold: ¢ 
Uncalcined uses: 
Short tons 1, 641, 279 1, 950, 181 2, 226, 026 1, 989, 893 2. 218, 286 
Vis Ne $5, 105, 789 $7, 012, 106 $7, 927, 266 $7, 127, 497 $7, 911, 988 
Industrial uses: 
Short tons................... 207, 178 207, 226 219, 472 211, 635 256. 192 
VAMO oo $3, 160, 988 $8, 430, 022 $8, 731, 489 $3, 562, 017 $4, 530, 159 
Building uses: 
Ke EEN $88, 927, 786 | $117, 973, 351 | $165, 175,523 | $148,056, 853 | $193, 734, 651 
Total value... ............ $97, 194, 563 | $128, 415, 479 | $176,834, 278 | $158, 746, 367 | $206, 176, 798 
Gypsum and gypsum products: 
Imported for consumption..... $1, 833, 088 $2, 523, 936 $3, 114, 762 $2, 851, 289 $3, 563, 6096 
Exported. A $1, 065, 248 $1, 599, 578 $1, 317, 042 $1, 936, 148 $1, 046, 458 


! Each mine, plant, or combination mine and plant is counted as 1 establishment. 

? Excludes byproduct gypsum. 

3 Includes production from byproduct gypsum in 1946 only. Since then, all byproduct has been re 
ported as used in uncalcined products. 

Made from domestic, imported, and byproduct crude gypsum. 
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ANHYDRITE 


The production of anhydrite is of major importance in Great Britain, 
where the principal source of supply is the Teeside area in northeastern 
ME dnd Resources in the Billingham area are likely to be at least 75 

ion tons. Further large deposits exist south of the Tees River. 
Reserves aro clearly adequate to meet requirements at the present 
rate of consumption for many years to come. 

A small amount of anhydrite is produced in Canada, largely for 
export to the southeastern United States for use as a fertilizer for the 


peanut crop.? 
DOMESTIC PRODUCTION 


Crude.—The output of crude gypsum from mines in the United States 
reached the record figure of 8,192,625 tons in 1950. This tonnage was 


LONG-TERM TRENDS 
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FIGURE 1.—Trends of new crude supply, domestic crude mined, and production of calcined gypsum, 
1945-50, by quarters. 


24 percent greater than the production in 1949 and 13 porcent more 
than m the previous record year, 1948. Every producing State or 
district reported an increase in output. A total of 57 mines reported 


y pining end Engineering Journal, vol. 60, pt. 2, No. 2971, Jan. 21, 1950, p. 703. 
roducts, vol. 53, No. 6, June 1950, p. 1 109. 
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output in 1950; of these, 38 were open-pit operations, 15 were under- 
ground mines, and 4 were combination pit-underground mines. 

Calcined.—Fifty-one plants, with 221 pieces of calcining equipment, 
sent the output of calcined gypsum to a new high with a production 
of 7,341,024 tons, 27 percent above the 1949 figure and 18 percent 
above that of 1948, formerly the record year. Production of calcined 
gypsum, the form in which most gypsum is utilized, is considered the 
most accurate over-all yardstick of the industry, as it includes both 
domestic and imported raw material. 


TABLE 2.—Crude gypsum mined in the United States, 1948-50, by States ! 


Active mines 1948 194 1950 
SE Sh Sh Sh 
ort ort Short 
1948/1949) 1950 tons Value tons Value tons Value 

California 15 1311 962, 038 |$2, 354, 300 753, 581 |$1, 852, 452 962, 373 |$2, 462, 604 
G cud EEN 4| 5| 5 729,880 | 1,753,545 R58, 464 | 2,188, 002 981,647 | 2, 507, 651 
Michigan.............. 4 4 4 | 1,309,331 | 3,617, 868 | 1, 264, 511 | 3,470, 204 | 1,474, 210 | 4, 090, 777 
Nevada 7 5| 4 519,552 | 1, 222,070 405, 229 | 1,347, 666 604, 604 | 1,614, 107 
New York............. 7| 6| 61. 228. 358] 3, 294, 973 916, 117 | 2,805, 154 | 1,280, 100 | 3,876, 176 
Fei. “dg 5| 5 5 893, 704 [ 2, 143, 539 843, 292 2, 178, 569 | 1,076,251 | 2, 771. 812 
Other: 

Arizona 3 3 2 

Arkansas 1 1 1 

Kansas. 2| 2 2 264, 738 587, 134 234, 575 515, 577 333, 228 706, 451 

Louisiana ...........|....].... 1 

New Mexico.........| 1 T duc 

Colorndo.............] 2 2 4 

Montan 2 2| 2 

South Dakota 14 217, 299 717, 072 180, 794 565, 336 197, 443 594, 844 

Washington..........]|....].-.. 1 

Wyoming 2; 3] 1 

OM. cece 8 2| 2] 2 

Oklahoma....-------| 2] 21 2 . 129,635 | 3,422,078 | 1,061,555 | 3,395, 503 | 1,282,769 | 4, 110, 146 

Vitreloin 1 1 1 

Total............ 64 | 60 | 57 | 7,254, 535 19, 112, 669 | 6, 608, 118 18, 318, 553 | 8,192, 625 22. 734, 568 


! Productionof some States is not shown separately, in order not to disclose individual company operations. 


Mine and Calcining-Plant Developments.—Northwest Gypsum 
Co. has adopted a pump-and-pipe arrangement for carrying crushed 
material from the Idaho side of Snake River to the Orcgon shore near 
Huntington, where a milling unit will process the gypsum. Accord- 
ing to reports, 60 to 100 tons can be handled per hour.? 

A Bureau of Mines publication discussed the gypsum operations of 
the Blue Diamond Corp., Clark County, Nev. The circular summa- 
rizes the history of company operations and describes the physical 
features and GE and living conditions. The geology, method of 
exploration, and mining practices, open-pit and underground, are 
described, as are the plants and the manufacturing procedures.* 

Daily shipments of about 50 tons were being made from a large 
deposit of gypsum in Quatal Canyon, near Bakersfield, Calif. If an 
access road is built, Monolith Portland Cement Co., which is working 
the deposit, may build a plant at the site.* 


3 Pit and Quarry, vol. 43, No. 6, December 1950, p. 88. 

* Holmes, G. H., Jr., Mining, Milling, and Manufacturing Methods at the Blue Diamond Corp.'s Gyp- 
sum Property, Clark County, Nev.: Bureau of Mines Inf. Cire. 7555, March 1950, 21 pp., 13 figs. 
! Engineering and Mining Journal, vol. 151, No. 9, September 1950, p. 114. 
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U. S. Gypsum Co., using modern equipment in all operations, is 
mining and calcining about 350 tons of gypsum rock per day from a 
ge at Heath, Fergus County, Mont? 

t was reported that W. H. Coplen and his associates were installing 
a 25-ton mill at their gypsum-sulfur mine at Dixie Valley, Nev., and 
planned to utilize the material, which contains about 20 percent free 
sulfur and 13 percent gypsum, in the manufacture of a fertilizer for 
neutralizing alkaline soils.’ 

Shipments of gypsum for use in cement retarder were begun by 
Anderson-Dunham Co., Baton Rouge, La., from its Winnfield quarry. 
The company expects to ship about 10 carloads per day to cement 
mills in south central States.’ 


CONSUMPTION AND USES 


The unprecedented boom in both residential and nonresidential 
construction created a vigorous demand in 1950 for all building ma- 
terials, including gypsum products. During the first 9 months of 
1950 nonfarm housing-unit starts were far ahead of similar periods of 
the preceding years; and by middle and late summer local shortages 
of various gypsum products, especially board and lath, were noted. 
This high level of housing starts tapered off in the latter months of 
1950, and supply began to catch up with demand in some quarters. 

his was due to a slightly lessened demand, near-capacity production 
by existing facilities, activation of new plants, and expansions and 
improvements in many factories. 

The total building uses, in dollar value, were 31 percent above 1949 
and 17 percent above 1948. 


TABLE 3.—Calcined gypsum produced in the United States, 1949-50, by districts 


1950 
District 
Short tons Value Short tons Value 

New Hampshire, Massachusetts, and Connecticut 189, 189 | $1, 613, 134 260,721 | $2,343, 843 
Eastern New York, New Jersey, Pennsylvania, Georgia, 
e and Florida 333 A EN 1,147,538 | 9,850,213 | 1,359,269 | 12,069, 598 
Ohio, V irginia, Indiana, and Maryland................. 923,490 | 8,102,675 | 1,095,613 | 10,073,719 
Western New York. 612,044 | 4,214, 174 848,565 | 5, 616, 168 
PEP ñßßdß 8 529.614 | 3,926, 362 683, 726 5, 402, 066 
NE d nga CPU IA ERN 531,109 | 3,511,681 631,919 | 4,574, 214 
Kansas and Oklahoma — ... 308, 507 | 2,480,122 361,984 | 3,131,925 
A IA l 8 561,778 | 3,930,599 752, 615 5. 566, 132 
Colorado, Montana, Utah, and New Mexico !........... 243,205 | 2,078,000 299,178 | 3, 227, 565 
California, Nevada, and Arizona... 720,689 | 5,742,459 | 1,047,134 | 8,474, 343 

AA ð K Seege 5, 767, 163 45, 455, 419 | 7,341,024 | 60,479,573 


! No production from New Mexico in 1950. 


EE ee E E NEN 


M ining World, vol. 12, No. 7, June 1950, p. 75. 
, Mining World, vol. 12, No. 3, March 1950, p. 77. 
k Products, vol. 53, No. 11, November 1950, p. 104. 
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TABLE 4.—Active calcining plants 775 5 in the United States, 1948-50, 
y States 


1948 1949 1950 


Equipment 


Equipment 


Equipment 


1 Includes rotary and beehive kilns, grinding-calcining units, and hydrocal cylinders. 

2 Comprises calcining plants in 1948-50 as follows: 1 each in Arizona, Connecticut, Florida, Georgia, 
Indiana, Maryland, Massachusetts, New Hampshire, New Jersey, New Mexico (none in 1950), Oklahoma, 
Pennsylvania, South Dakota (none in 1949-50), and Wyoming (none in 1949-50); 2 each In Colorado, Kansas, 
Montana, Nevada, Ohio, and Virginia; 3 in Utah. 


Gypsum-Products Plant Developments.—U. S. Gypsum Co. con- 
tinued to expand and improve a number of its plants. Plans were 
announced for enlarging and improving its manufacturing facilities 
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at Sweetwater, Tex., at a cost of $1,000,000. The gross annual out- 
pa of the Sweetwater plant is $12, 000, 000 worth of gypsum wall- 
ard, lath, plaster, sheathing, and other related materials.’ 


TABLE 5.—Gypsum products (made from domestic, imported, and byproduct 
crude gypsum) sold or used in the United States, 1949-50, by uses 


1950 


Short 
tons 


— ——— —ñu———— | pri — | eee | KER | ees — — — 


Uncalcined: 
Portland- cement re- 
tarder 


weer —2— — e e 


$3.27 | 1,720, 936 
Agricultural gypsum 425, 646 1, 788, 758 4. 20 465, 359 
Other use 35, 807 347, 943 9.72 31, 991 
Total uncalcined 
uses 1, 989, 893 7, 127, 497 3.58 | 2, 218, 286 
Industrial: e 
Plate-glass and terra- 
cotta plasters....... 48, 159 509, 471 | 10.58 63, 727 
Pottery plasters...... 42, 784 678,742 | 15.86 49, 748 
Orthopedic and den- 
tal plasters......... 9, 738 321,757 | 33.04 10, 758 
Other industrial uses3.| 110,954 2,052,047 | 18. 49 141, 959 
Total industrial 
uses 211, 635 3,562, 017 | 16.83 266, 192 
Cementitious 
Base coat 21. 350, 581 | 11.70 | 2, 334, 656 
Sanded........... 112, 375 1,170,589 | 10.42 125, 948 
To mixing plants. 17, 964 169, 209 9. 42 10, 073 
Gaging and mold- 

C 179, 873 2, 554, 618 | 14.20 219, 417 
Prepered finishes. 19, 388 972, 474 | 50.16 19, 659 
Other (........... 125, 407 2,811,815 | 22.42 168, 

Keene's cement 44, 624 919,816 | 20.61 57, 797 
Total cementi- 
tious 2, 324, 421 | 29,949,102 | 12.88 | 2, 941, 615 
Prefabricated: 
Lath............... 1,519, 776 | 43,060, 474 | ^ 21.36 | 2, 131, 466 


Wallboard and 
laminated board. 2,036, 548 | 68, 493, 078 | 7 28.03 | 2, 551, 653 


Sheathing board 102, 825 3, 267, 935 | ^ 33. 68 121, 327 
CCC 163, 587 3, 286, 264 | 1 73.17 257, 536 
Total prefabri- 
cated........... 3, 822, 736 | 118, 107, 751 30.90 | 5, 061, 982 
Total building 
1 EA AA 148, 056, 858z 080. 
Grand total value.|........... 158, 746, 36077 


' Includes uncalcined ERC sold for use as filler and rock dust, in brower’s fixe, in color manu facture, 
and for unspecified uses 

3 Less than +0.5 per 

3 Includes statuary, industrial casting and molding plasters, dead-burned filler, granite polishing. and 
misce 
* Includes insulating and roof-deck, joint filler, patching and painter’s plaster, and unclassified building 

$ Average value per M square feet. 

* Percent of change in square footage. 

7 Average value per M square feet of wallboard only. 

! Average value per M square feet of partition tile only: 


* Pit and Quarry, vol. 42, No, 8, February 1950, p. 47. 
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The capacity of U. S. Gypsum's Jacksonville, Fla., plant was 
doubled during the year, making it “the largest gypsum mill in the 
southeast," according to officials of the concern. The plant furnishes 
products to consumers in all of the southeastern States." 

U. S. Gypsum also doubled the capacity of its Fort Dodge, Iowa, 
plant, which produces wallboard, plaster, plaster base, sheathing, and 
other building materials.” 
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FIGURE 3.-—Trends in sales of gypsum lath and wallboard and other board (includes wallboard, laminated 
board in terms of component board, and sheathing), compared with Dodge Corp. figures on combined Dog 
area of residential and nonresidential building, 1929-50. 


Kaiser Gypsum, a division of Kaiser Industries, Inc., Oakland, 
Calif., announced that it would operate the Standard Gypsum plant 
at Long Beach, Calif., and a gypsum-manufacturing unit at Redwood 
City, Calif.!“ 

Certain-teed Products Corp. acquired the Phoenix, Ariz., plant of 
Union Gypsum Co. and announced plans that include the building of a 

ypsum wallboard and lath plant and the enlargement of present 
acilities.!” 

19 Pitand Quarry, vol. 42, No. 8, February 1950, p. 71. 

! Rock Products, vol. 53, No. 5, May 1950, p. 55. 

n Rock Products, vol. 53, No. 9, September 1950, p. 61. 

13 Rock Products, vol. 53, No. 12, December 1950, pp. 83-127. 

4 Rock Products, vol. 53, No. 2, February 1950, p. 85. 

15 Pit and Quarry, vol. 42, No. 12, June 1950, p. 48. 


1% Rock Products, vol. 53, No. 3, March 1950, p. 55. 
V Rock Products, vol. 53, No. 12, December 1950, p. 73. 
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Celotex Corp., Chicago, acquired the plaster plant and gypsum 
deposits of the Wasem Plaster Co. at Fort Dodge, Iowa.” 


TABLE 6.—Gypsum board and tile sold or used in the United States, 1946-50, 


by types 
Lath Wallboard 
ES Value Value 
Year M square 
feet 
Total Average ! Total Average ! 
1945 o 1, 147,353 | $18, 550, 334 $16.17 | 1,900,779 | $43, 699, 483 $22. 99 
| A A 1, 703, 818 32, 241, 998 18. 92 2, 046, 216 53, 122, 413 25. 98 
C ˙¹0 504, 733 53, 596. 957 21.40 22, 531,865 | 2 72, 071, 432 3 28. 40 
|. ee ( | 2, 015, 638 43, 000, 474 21.36 | 3 2, 430, 121 | 168, 493, 078 3 28.03 
o: NOSE nu 793, 620 60, 621, 179 21.70 |? 2,901,947 | 3 84, 693, 753 3 29. 16 
Laminated board Tile 4 
| 
Value Value 
M | f _| M 
sanare A sque n 
eet ver- ee ` ver- 
Total age ! Total age ¢ 
21,317 | $792, 560 | $37.18 | 18, 865 | $1, 814, 487 $47. 92 
1,741 202, 683 | 116.42 | 26, 769 2,775, 676 67.37 
3) (3) C) 27,181 3, 091, 547 72. 40 
2) (?) (*) 28, 518 3, 286, 264 73.17 
3) (?) (7) 45,032 | 4,992, 467 75. 26 


— ——— 
' Per M square feet, f. o. b. producing plant. 
1 Laminated board included with wall : 
IA value per M square feet of wallboard. 
‘Includes partition, roof, floor, soffit, shoe, and all other gypsum tiles and planks. 
! Area of component board and not of finished product. 
Per M square feet, f. o. b. producing pant, of partition tile only. 


Bureau of Mines not at liberty to publish figure. 


PRICES 


Producers reported that the average value of crude gypsum mined 
was $2.78 per ton ($2.77 in 1949). Among uncalcined uses, the unit 
values of portland-cement retarder and agricultural gypsum remained 
virtually unchanged from 1949 at $3.23 and $4.28 per ton, respectively. 

e values of industrial gypsum products showed minor gains. Pre- 
fabricated materials and plasters advanced uniformly and moderately 
In average value, except for sanded plaster, which was 20 percent 
higher than in 1949. 

On November 27, 1950, the Supreme Court of the United States 
upheld a decree by the United States District Court for the District 
of Columbia finding that seven of the larger gypsum products manu- 
facturing companies, by their concerted action to fix prices and control 
methods of distribution through industry-wide license agreements, had 
gone beyond the scope of their patents and had violated the Sherman 
Anti-Trust Act. The Supreme Court also ordered the District Court 
to amend its decree so that it would, among other things, (1) prohibit 
price fixing by license agreements not only in the eastern part of the 
United States but throughout the country; (2) apply to all gypsum 
products instead of only patented gypsum board; and (3) forbid con- 
certed agreements standardizing trade practices and calculating prices 
according to a delivered price system. 


E Rock Products, vol. 53, No. 11, November 1950, p. 106. 
ted States v. United States Gypsum Co., et al., 340 U. S. 76 (1950). 
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FOREIGN TRADE ? 


Imports of crude gypsum into the United States increased to 3,190,- 
600 short tons, 93 percent of which was imported from Canada and 
represented slightly more than one-fourth of the apparent domestic 
supply. An increased tonnage came from Mexico, and for the first 
time Jamaica exported a considerable quantity to this country. 


TABLE 7.—Gypsum and gypsum products imported for consumption in the 
United States, 1946-50 


[U. 8. Department of Commerce] 


Crude (including 


anhydrite) . 
our 1 i 
Short Short factures ! n.e.s Kam 
al 7 a . $. 
tns : Value | (value) (value) 
1946....... 162 1$3, 686 5119, 937 |$73, 573 51. 829, 756 
1947 (2) 27 | 204,954 | 32,351 | 2, 523, GA 
1948. 12 728 83, 245 | 38, 410 | 3, 114. 762 
1949.......1 2, 593,329 | 2, 693, 824 | 613 114,209 | 2098, 00666 55,569 | 79,651 | 2, Ol. 289 
1950. 1 173 | 61,444 |222, 141 | 3, 563, 696 


! Includes imports of jet manufactures, which are believed to be negligible. 
2 Less than 0.5 ton. 


TABLE 8.—Crude gypsum (including anhydrite) imported for consumption in the 
United States, 1948-50, by countries 


[U. S. Department of Commerce] 


1948 1949 | 1950 
Country 
Short tons Value Short tons Value Short tons Value 
SEENEN 
Canada-Newfoundland....... 2, 692, 414 | $2,775,455 | 2,428,417 | $2, 468, 124 | 2,952,336 | $3,010, 115 
CHI. salsa in iaa od ( 11 3 667 2 449 
Dominican Republic......... 5,756 24, 185 16, 070 rr EEN 
AA AI E IA AA 1 M 
// REN M MEUS npa qu MEET] 8 7, 392 32. 250 
ieee Sede 161, 039 178, 158 148, 839 146, 324 230, 869 213, 403 


l! 2. 859. 209 | 2,977,809 | 2,593,320 , 2,693,824 | 3,190, 600 3. 256, 251 


1 Less than 0.5 ton. 


TABLE 9.—Gypsum and gypsum products exported from the United States, 
1946-50 


e [U. S. Department of Commerce] 


Crude, crushed, Plasterboard, wall- 


or calcined 1 board, and tile A 
Year —— >=" factures, E d 

Short : Square , noe. 

totis Value Tm Value (value) 
LEE ÓN 19, 626 | $400, 319 | 12,405,583 | $417. 750 $247, 179 $1. 065, 248 
I.. ec tongue tiui 33, 208 622,034 | 19,417, 487 645, 448 332. 090 1,599, 578 
JUIN a —8 10, 797 259, 728 | 16, 506, 127 615. 845 441. 469 1, 317, 042 
TUTU 8 17,567 23.478 | 53,313, 138 |1, 330, 269 176, 401 1, BA, 148 
ET EE 23. 678 524, 926 | 13, 618, 353 423, 549 92. YRI 1, 046, 458 


! tTective Jun. J. 1919, calcined gypsum not separable from crude, crushed, or calcined, 
2 Due to changes in items included in each classification, data are not strictly comparable with earlier 
years (1916-48). 


20 Figures on imports and exports compiled by M. B. Price and E, D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TECHNOLOGY 


Committee C-11 on gypsum met at the National Bureau of Stand- 
ards, Washington, D. C., on May 12. Most of the business transacted 
at this meeting was related to the presentation, discussion, and final 
acceptance of long-pending revisions of several standards. One of 
the principal revisions was substitution of a compressive strength 
requirement in place of tensile strength. A reorganization of the 
committee was approved which will streamline the work through 
reduction in subcommittees from four to two. The two subcom- 
mittees will be known as Subcommittee I on Plasters, and Subcom- 
mittee II on Structural Products.? 

A report was published of theoretical work on the system CaSO,- 
H,0, involving specific heat measurements, heat of hydration, thermo- 
dynamic data, dissociation-equilibrium measurements and stability 
diagrams reviewed in terms of practical calcining. This is a review 
and extension of the data in Bureau of Mines Technical Paper 625.7 

A study of the effect of gypsum content on compressive strengths 
of cements was reported.” 

Report was made of the conversion of a shuttlecar from storage- 
battery to Diesel-electric power for specdier and more economical 
underground haulage in a gypsum mine at Acme, Tex. Efficiency of 
the Diesel-electric power was reported at about 95 percent. Air 
samples tested showed virtually normal air, free from objectionable 
contamination.“ 

A new low-water, high-strength gypsum cement was reported. 
The product is said to make possible the fabrication of pure gypsum 
plaster casts having compressive strengths of from 10,000 to 15,000 


p. S. 1.” 
WORLD REVIEW 


Australia.—The huge gypsum deposit at Lake MacDonnell in 
South Australia attracted renewed interest and activity, as Waratah 
Gypsum Pty., Ltd., proceeded with small-scale production while 
making plans for the construction of a branch railway line from 
Kowulka to the deposit, erection of a new wharf, and eventual com- 
pletion of a large new factory at Thevenard. Reserves at Lake 
MacDonnell cover 34 square miles and are estimated to total 765 
million tons, chiefly of rock gypsum carrying less than 0.2 percent 
insolubles and more than 94 percent gypsum. Chief impurities are 
calcium carbonate and common salt. Large-scale development of 
this deposit would meet local and export demands indefinitely, and 
obviate the necessity for working a number of other smaller, low-grade 
deposits.” 


American Society for Testing Materials, Bull. 167, July 1950. p. 50. 

n Riddell. W. C., Physical Properties of Calcined Gypsum: Rock Products, vol. 53, No. 5, May 1950, 
pp. 68-71, 102. 

a Rutle, J., Effect of Gypsum Conte nt on Compressive Strengths of Cements: Pit and Quarry, vol. 43, 
No. 1, July 1950, pp. 87-88, 

* Platt, D. II., Shuttle-car Sendern From Storage-Battery to Diesel-Electric Power, Acme Mine, 
Certain-teed Products Corp., Acme, Hardeman County, Tex.: Bureau of Mines Rept. of Investigations 
4543, 1950, 22 pp. 

3 Rock Products, vol. 53, No. 5, May 1950, p. 55 

9 Chemical Engineering € Mining Review, vol. 42, No. 7, Apr. 10, 1950, p. 208. 
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TABLE 10.—World production of gypsum, by countries, 1945-50, in metric tons 
[Compiled by Helen L. Hunt] 


Country ! 1945 1946 1947 1948 1949 1950 
Alger. o ⁵ĩ ie SERI 22, 250 28, 600 38, 345 33, 258 31, 881 46. 097 
Anglo Egyptian Sudan 2, 106 3. 063 350 3. 045 1. 496 (7) 
Argentina . 91. 504 (2) (?) (2) (2) (3) 
C 108, 894 167,7 217, 639 280, 853 291, 854 4 204, 581 
C (2) 24, 012 15, 096 26, 376 (2) (3) 
Belgian Congo................ | i e 7, 19 
e EE ore (2) (2) (3) (2) 50, 857 (3) 
Bulgariul ... | 5, 000 5, 000 5, 000 5, 000 (3) (1) 
// ERU 753,615 | 1,838,895 | 2,362,365 | 3,164, 211 2, 854, 999 | 3, 254, 38 
VVV | 59 33 69 17 37 (3) 
CAS ce eset e 47, 162 92, 400 100, 800 35, 056 60, 303 (25 
A ²˙A dou es (2) d 50. 000 $ 55, 000 2) (2) 
Colombia (2) (2) 17,372 4, 200 5 2. 760 ], 9» 
CUE ororen ears dnih 10, 400 14, 300 14, 900 16, 500 13, 850 15. 86 
Cyprus (export ))) 2, 608 15. 464 7. 844 19. 500 25, 788 65, 455 
Dominican Republic. A 6 3, 258 * 10, 974 13, 393 7, 304 18, 157 (3) 
Ecuador...... ........... Er ðͤ ½7ßv. mßm 410 486 3 441 
LE A AA 96, 565 78, 316 72, 337 95, 243 (3) (2) 
F“... (2) (2 (2) 1,711 (2) (35 
France A A 724,000 | 1,746,375 | 2,229,940 | 2,254, 181 1, 062, 000 2. 100, 0 
French Morocco . ........... 8, 140 15, 135 7, 285 30, 136 15, 425 (3) 
Germany: Federal EE - (7) 7 163, 800 7 150. 700 7 316, 600 7 515. 300 $ 7 244, 000 
OPCE eases Sasi oes tete ek Say 5, 150 850 (3) (3) (3) 
Hill es 92, 229 77, 643 51,381 107, 445 142, 190 (3) 
Ireland... eee . 23, 400 37. 894 36. 415 62, 693 (3) (3) 
Israel-Jordan..... ... EU 7, 542 14,512 (3) (3) (3) 23,62) 
A oe an 162, 080 236, 104 298, 224 (2) (2) (3) 
Mine GE EA PA A 7,112 (3) (2) 
Jap n ee E 83, 421 49, 763 61, 555 113, 754 117,123 114. 56 
RI ` | 508 659 1,016 181 510 
New Caledonia T 8. 030 6. 750 2, 705 779 17. 119 15. Xu 
E A A secs (3) (2) 16, 121 6, 361 15, 645 $ 19, On 
AAA A 42, 223 43, 391 41, 330 46, 716 37,419 (3) 
Philippines z „„!!! ⁵²pP heed on 818 2. 710 2 88: 
F! (2) 9, 787 14, 917 14, 183 26, 361 (3) 
Portugal...................... 11, 687 27, 680 33, 868 42, 842 43. 060 (2) 
Ffir Y 1, 033, 616 | * 1,098, 013 | 1,337,662 | 1,423,728 | 1,293, 552 2. 251, Sil 
Sweden ...................... URM ur cei amos ³ĩ e IA e (3) 
Switzerland . ................ 97, 000 68, 000 165, 000 $ 165, 000 5 80, 000 3 ai Ou) 
e EE E eae 1, 200 4, 500 3 1,000 1, 400 2. u 
"Thailand... . 0. (2) 87 71 200 154 (3 
Tunisia A ae oe ae 8, 900 8, 985 17, 650 19, 130 22, 066 (D 
Union of South Africa (sales) . 66, 085 60, 228 80, 166 78, 625 88, 232 103. TUT 
United Kingdom: 

Great Britain |. ......... 1,347,888 | 1,715,060 | 1,773,733 | 1,175,570 (3) (3) 
Northern Ireland......... e: Y EE y AA (n 
United 5States......... LLL... 3,457,919 | 5,106,877 | 5,631,969 | 6,581,169 | 5,994, 752 7, 2. 1% 
Venezuela .. VVV 973 3, 451 2, 400 3, 042 2, . 

Total (estimate) | ...... 9, 800, 000 | 14, 200, 000 | 16, 400, 000 | 18,300,000 | 16,700,000 | 20, 700, à 


! In addition to the countries listed, gypsum is produced in Angola, Ethiopia, Iraq, Luxembourg, Mexico, 
Rumania, U. S, S. R., and Yugoslavia, but production data are not available, Estimates for these 
countries are included in the total 

? Data not available; estimate by senior author of chapter included in total. 

3 Rail and river shipments. 

‘Excluding New South Wales, 

Estimate. 

t Exports. 

? Crude production estimates based on the following calcined figures: 1946, 136,500 tons; 1947, 125,1», 
1948, 263,822; 1949, 429,400; 1950, 286.592. 

$ Includes ‘Spanish Morocco production: 1946, 1,219 tons; 1948, 1,829. 

* Production In. Government quarries only. 


Brazil.—A partial survey of the Sao Francisco Valley, Bahia, area 
to be benefited by the electric power production at the Paulo Afonso 
Falls reveals that the region is rich in minerals, including gypsum. 

Mineracáo Rosado, Mossoro, Rio Grande, has introduced modern 
surface-mining practices into its mine, eliminating animal and much 
hand labor and thereby reducing casualties and increasing production 
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by 129 percent. Hand labor is still used extensively to discover and 
select the different qualities of gypsum to be mined.” 

Canada.—The gypsum deposits of Canada, both commercially active 
and those undeveloped, were discussed in an article.” 

Gypsum, Lime & Alabastine, Canada, Ltd., was reported to have 
doubled the capacity of its board plant at Winnipeg.” 

Negotiations were completed for the construction of two gypsum 
plants at a cost of $2,000,000 on the west coast of Newfoundland, at 
Humbermouth. The two plants will produce gypsum wallboard and 
pulverized gypsum for plaster and dental plates.” 

The geographical occurrences of gypsum in Canada were described, 
and official statistics show that 13 mines and 10 mills, with a total 
daily rated capacity of 3,000 tons, are in operation.“! 

Columbia Gypsum Products, Inc., began to ship gypsum rock from 
its Windermere, B. C., mine to the calcining plant in Spokane, where 
it will be converted into soil conditioner and building products. 
Shipments from the mine have also been made to Calgary.“ 

Cyprus.—The Hellenic Chemical & Manures Co. opened a gypsum 
mine at Kalvassos and planned to begin export from its Vassiliko 
mine.9 

Gypsum & Plasterboard Co., Ltd., proceeded „With plans for the 
construction of a stucco and plasterboard factory.“ 

Ecuador.—A small production of gypsum to meet local cement 
demands continued.“ 

France. — The dual demand for gypsum in cement and sulfuric acid 
manufacture in France focused attention on its large deposits, which 
are said to be almost inexhaustible. Some formations in the south, 
ſor example, in Devoluy, are particularly rich, one at Lazer containing 
tens of millions of tons.“ 

French Morocco. Production of crude gypsum is reported to ap- 
proximate 15,000 metric tons per year. No calcined gypsum is 
reported. 

dermany. Between Foerste and Dorste in the North Rhine- 
Westphalia arca, Germany, deposits of gypsum ranging up to 20 
meters in thickness and totaling 40 million tons have been described.“ 

Great Britain. An estimate of 100 million tons gypsum reserve 
was made. It was stated that the firm of British Plaster Board re- 
tained dominance in British production, with 10 active mills, 16 
active mines, and 1 quarry. The company produced about 800, 000 
tons in 1949 and has set an output target of 1% million tons. The 
reserves and production of anhydrite were discussed.” 


* Rock Products, vol. 53, No. 7, July 1950, p. 47. 
3 Northern Miner, vol. 36, No. 1, March 1950, p. 9. 
* Bureau of Mines, Mineral Trade Notes: Vol. a SE 5, May 1950, p. 36. 
» Rock Products, vol. 54, No. 1, January 1951, p. 1 
* Mines Branch, Department of Mines and T hnic Surveys, Canada, List 3-5. 
* Rock Producta, vol. 53, No. 11, November 1950, p. 105. 
2 Mining World, "vol. 12, No. 5, May 1950 d 
Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 2, August 1950, p. 41. 
* Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 5, November 1950, p. 47. 
* Chemical Age, vol. 47, No. 1607, Apr. 29, 1950, p. 664. 
7 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 6, June 1950, p. 38. 
B Rureau of M ines, Mineral Trade Notes: Vol. 31, No. 3, September 1950, p. 39. 
» Mining & Engineering Journal, vol. 60, pt. 2, No. 2971, January 21, 1950, pp. 703, 705. 
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India.—The Geological Survey of India reports an occurrence of 
gypsum totaling 4,000,000 tons near Ran Village, Halar District, in 
Saurashtra Union, and has recommended that the Government investi- 
gate the area with a view to establishing commercial production.“ 

Kenya-Uganda.—It is reported that gypsum reserves in Kenya- 
Uganda, which have received increasing attention in recent years, 
may exceed 100 million tons. Quarries at Tula, Northern Frontier 
Province, produce a high-grade gypsum, from which the plaster of 
paris derived has been used by the medical department and for black- 
board chalk by the education department. It is believed that greater 
use of the gypsum can be made in the Kenya building trade to replace 
the commonly used lime, cement, and sand wall surfacing." 

New Caledonia.—La Société le Nickel continued to limit exploita- 
tion of its gypsum concessions in Pouembout to the extraction and 
washing of only such amount as it needed for its nickel smelting opera- 
tions at Doniambo.*” | 

Pakistan.—Annual production approximated 16,000 tons, mostly 
from Punjab with its estimated reserve of 30,000,000 tons, and was 
used principally in the manufacture of fertilizer." 

Spain.—Gypsum is mined in five Provinces, with the Province of 
Guipuzcoa producing about two-thirds of the total.“ 


© Mining World, vol. 12, No. 7, July 1950, p; 47. 
41 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 3, September 1950, p. 39. 
42 Bureau of Mines, Mincral Trade Notes: Vol. 30, No. 2, February 1950, p. 41. 
33 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 4, October 1950, p. 39. 

4 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 2, February 1950, p. 41. 


Helium 


By Paul V. Mullins and Henry P. Wheeler, Jr. 


A 
GENERAL SUMMARY 


HE Bureau of Mines is the only known producer of helium in 

commercial quantities in the world. Production facilities are cen- 

tered in the southwestern part of the United States—at Amarillo 
and Exell, Tex.; Otis, Kans.; and Shiprock, N. Mex.—where relatively 
large volumes of helium- bearing natural gas are available. 

At the beginning of 1950, the Exell plant was capable of producing 
enough helium to meet the demand: and the Amarillo, Otis, and Ship- 
rock production facilities were in stand-by status. The demand 
increased steadily throughout the year, however, and it was necessary 
to reactivate the Amarillo plant in August. The combined produc- 
tion of the two Texas plants in 1950 was 81,394,416 cubic feet. 

The Army, Navy, Air Force, Weather Bureau, and other agencies 
of the Federal Government requisition helium directly from the 
Bureau of Mines. The Bureau also makes helium available to non- 
Federal purchasers in accordance with regulations approved December 
3, 1949 (30 CFR 1). More than 30 commercial distributors of com- 
pressed gases purchase helium from the Bureau of Mines for resale 
in at least 100 cities in 35 States, the District of Columbia, and the 
Territory of Hawaii. 

The Amarillo plant continued to serve as headquarters for all 
Bureau of Mines helium facilities and as & purification and shipping 
point for helium in standard compressed gas cylinders. 


RESERVES 


Helium is a constituent of the atmosphere estimated at 1 part in 
185,000-200,000 parts of air at the earth’s surface. It also is found 
in small quantities in radioactive rocks and in gases from some mineral 
springs, volcanos, and fumaroles. The only known raw material 
from which helium can be extracted economically in large quantities, 
however, is helium-bearing natural gas. Usually the gases of higher 
helium contents are found in fields that lie over buried granite ridges, 
such as the deeply buried Amarillo Mountains of the Texas Pan- 
handle and the Nemaha Ridge of Kansas, and in fields that are closely 
associated with igneous intrusions, such as the Rattlesnake field of 
San Juan County, N Mex. 

Cliffside Field (Potter County, Tex.).—The Gov ernment owns all 
gas rights in about 50,000 acres covering the entire geologic structure 
of the Cliffside field, which supplies natural gas containing about 
1.8% helium to the Amarillo helium plant. Although this plant has 
produced more than 250,000,000 cubic feet of helium, the field’s 
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original wellhead pressure of 725 p. s. i. has been reduced only about 
5% percent. The remaining helium reserve is estimated to be about 
2,000,000,000 cubic feet. 

Channing Area (Moore, Potter, and Hartley Counties, Tex.).— 
The Exell helium plant is supplied with helium-bearing natural gas 
containing about 0.9 percent helium from 31 wells on about 70,000 
acres in the Channing area of the Texas Panhandle gas field. The 
helium reserve available from this source is estimated at about 
1,500,000,000 cubic feet. 

Rattlesnake Field (San Juan County, N. Mex.).—The Government 
has acquired from the Navajo Tribe of Indians a long-term lease 
covering an important helium-bearing natural gas reserve that lies 
at a depth of about 7,000 feet in the Rattlesnake field. This reserve 
consists of natural gas with a helium content of 7% percent and a 
nitrogen content of about 77 percent. A pipeline connects it with 
the Navajo helium plant at Shiprock, N. Mex. Royalties and rentals 
were paid in advance and the lease is free from obligations to produce, 
so the gas can be conserved until it is needed. The estimated helium 
reserve in the Rattlesnake field is about 788,000,000 cubic feet. 

Otis Field and Vicinity (Rush, Barton, and Pawnee Counties, 
Kans.).—The Otis helium plant is supplied with helium-bearing 
natural gas containing approximately 1.4 percent helium from about 
87 wells in the Otis, Ryan, Pawnee Rock, Behrens, Unruh, Dundee, 
Bergtol, and Ash Creek fields of Kansas. The helium reserve avail- 
able from this source is estimated at about 850,000,000 cubic feet. 

Other Reserves.—Lands of the public domain covering the Wood- 
side structure in Emery County, Utah, and Harley Dome in Grand 
County, Utah, have been set aside as Helium Keserves 1 and 2, 
respectively. Exploratory wells found gas containing 1.3 percent 
helium in the Woodside structure and 7 percentin Harley Dome. The 
extent of these reserves is not known at present. 


PRODUCTION 


Table 1 gives helium production statistics for Government plants 
in the period 1921-50, inclusive. 


TABLE 1.—Helium production in the United States, 1921-50 


Calendar year Plant Cubic feet 

1921—January 1929 1· .. Fort Worth, Tex., plant. 46, 088, 78 
1929 (April) 1i—-19lllWilllCèXXXX.Q.... Amarillo, Tex., plane 131, 614, 43 
EE an WE Tree 33.252 582 
1 6 KEE All Dlatitsz. 88 116, 507, 43. 
! A O ed e Ce EE (8 126, W. Lä 
EEGEN UNE etn he a en a 94. 733, 7H 
/ ³ Kk ⁵⁵⁵ 000000 Amarillo and Exell, Tex., plants 58, 236, 355 
Eege Exell, Tex., plant 70. 297, 0 
// ENEE 8 / 8 63, 143, £15 
III, 8 %%%éÄ! s 8 165,42 
EE Amarillo and Exell, Tex., plants 81, 394, 416 
Total ANNA AA ests ec ia 2877, 167, 613 


! No helium was produced at Government helium plants in February or March 1929. The Fort Wortb 
ens plant was shut down on Jan. 10, 1929, and the Amarillo helium plant was not put into operation un 
April. 

2 Includes 83,363,800 cubic feet extracted at the Exell plant from gas from the Channing area and injected 
into the Cliffside gas reservoir for conservation in calendar years 1945-49; none stored in 1950, 
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The Bureau of Mines Exell, Tex., and Otis, Kans., helium plants 
extract helium from natural gas that is produced by privately owned 
companies for distribution and sale in fuel markets, whether or not 
the helium is removed. Whenever possible, these plants are operated 
in preference to the Amarillo and Navajo (Shiprock) plants, which 
obtain helium-bearing natural gas from reserves owned or leased by 

the Government. The fields that supply the various plants with 
gas are listed in the section on Reserves. Natural gas is not produced 
in substantial quantity from the reserves available to the Amarillo and 
Navajo plants unless these plants are operating. 

As E as one plant was adequate to meet the demand, the Exell 
plant alone was operated. In addition to the recovery of helium from 
gas going to fuel markets, operation of this plant offers another 
advantage. Because of its proximity to the Cliffside field (about 16 
miles) and the Amarillo plant (about 30 miles), a high-pressure, 
2-inch pipeline was constructed in 1945 to connect these facilities. 
Thus, it is possible for the Exell plant to operate at rated capacity 
and to inject any helium produced in excess of the demand into the 
Government-owned Cliffside field for storage and conservation. In 
the period 1945-49, a volume of 83,363,800 cubic feet of helium was 
conserved in this manner. 

The demand for helium increased so rapidly in the last months of 
1950 that the Amarillo plant was reactivated in August to bridge the 
gap until the Otis plant could be madeready. Although the operating 
facilities of the Amarillo plant were in a stand-by status similar to 
that at Otis, the Amarillo plant had continued to serve as a repuri- 
hcation and shipping facility for helium in standard cylinders, and 
8 partially trained crew was available when the production facilities 
were needed. The Amarillo plant continued in production through 
F ery 1951, and the Otis plant was put into operation the following 
month. 


SHIPMENTS 


Helium is shipped in special railway tank cars, automotive trailers, 
and standard compressed-gas cylinders. The tank cars and trailers 
are owned by the Navy Department and are used primarily in the 
service of Federal agencies. Because it is nearer trucking facilities 
and for other reasons, the Amarillo helium plant handles the shipment 
of all helium in standard cylinders. In 1950 all tank-car shipments 
originated at the Exell plant. The two plants handled 1,207 ship- 
ments consisting of 64,907 standard cylinders and 305 tank cars. 


CONSUMPTION AND USES 


As indicated by the marked increase in production, the consumption 
of helium increased about 50 percent in 1950. Federal agencies req- 
usitioned 55,480,608 cubic feet, or about 69 percent of the total, 
and non-Federal purchasers consumed 25,408,382 cubic feet, or 31 
percent. This is very nearly the same percentage distribution ex- 
perienced in 1949. The Navy continued to be the largest user of 

elium; its requirements accounted for 42,023,934 cubic feet, or more 
than 50 percent of the total consumption. 
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The Bureau continued to produce and distribute two grades of 
helium—grade D, of 98.2 percent purity or better, for the inflation of 
airships and balloons, and grade A, of 99.995 percent purity or better, 
for use in helium-shielded arc welding and for other purposes that 
require helium of extremely high puritv. Grade A helium represented 
about 60 percent of the volume distributed in 1950. 

Important uses of helium in 1950 were the same as in 1949. Air- 
ships, weather balloons, and helium-shielded arc welding continued to 
represent most of the demand. The importance of helium for medical 
purposes and in many types of research remained unchanged. In 
addition, a potentially great demand appeared to be imminent as the 
result of recent developments requiring the use of helium as an inert 
ens shield in the production and fabrication of titanium. 


PRICES 


Federal agencies requisition helium from the Bureau of Mines at a 
price that represents their proportionate shares of the expenses inci- 
dent to the administration, operation, and maintenance of the Govern- 
ment's helrum plants and properties. The price of helium to non- 
Federal purchasers at a helium plant selected by the Bureau is $13.50 
per 1,000 cubic feet. An additional charge of $2.00 per 1,000 cubic 
feet is made when helium is delivered in standard evlinders. 


FOREIGN TRADE 


Helium is not produced commercially outside the United States. 
It can be exported from the United States only upon application to the 
Secretary of State and upon receipt of a license authorizing exportation. 


TECHNOLOGY 


The Bureau of Mines continued research on helium production and 
utilization at laboratories in Amarillo, Tex. 

Because of its rapidly growing use and importance, much of the 
research dealt with production and utilization of high-purity, grade A 
helium. Accomplishments in this research included (1) improved 
process equipment for helium purification, (2) unique, supersensitive 
instruments for use as operating guides to indicate and record minute 
impurities in helium, and (3) progress in studies of grade A helium 
utilization, especially in shielded-arc welding. 

In other research, the Bureau did investigative work on a variety 
of natural-gas and helium processing, transportation, and utilization 
problems, man y of them of mutual interest to industry and the Bureau- 
In the ficld of utilization, the Burcau continued to assist oil and gas 
companies in obtaining field and reservoir data by using helium as a 
tracer in natural gas injected for pressure maintenance and recycling 
purposes. 


Iron Ore 


By Norwood B. Melcher and Jachin M. Forbes 


4e 
GENERAL SUMMARY 


EVERAL important development programs, all related to national 
defense, characterized the iron-ore industry in 1950. As the 
Western World began its rearmament program in the hope of 
averting & third world war, the United States passed the Defense 
Production Act of 1950, the North Atlantic Treaty Organization was 
formed to weld the nations concerned into an effective defense unit, 
and preparation of the Japanese Peace Treaty was hastened in order 
that Japan could be integrated into the over-all pattern. Industrial 
expansion was highlighted by the United States stecl industry's 
decision to ràise annual capacity to 120 million tons by 1953—a 
decision that in time focused attention upon the iron-ore supply 
situation. 
Adequacy of the iron-ore supply, which had already received con- 
siderable attention during the last decade, was intensively reexamined. 
It was concluded that the serious drain upon the direct-shipping iron 
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ores of the Lake Superior region warranted acceleration of the pro- 
gram to produce large quantities of taconite concentrates, full and 
rapid development of the iron-ore deposits in Canada, Liberia, and 
Venezuela, and further exploration and development or expansion of 
deposits within the United States. The Defense Production Act of 
1950 included provision for Government assistance in the exploration 
for and development of ore deposits; in addition, special aid in the 
form of accelerated tax amortization for new and expanded produc- 
tion facilities was authorized in the Internal Revenue Act of 1950. 

Salient Statistics.—The domestic iron-mining industry, supported 
by a strong demand and unhampered by serious labor disputes, 
approached an output of 100 million tons in 1950. Undoubtedly, that 
level would have been exceeded if the Great Lakes transportation 
season had not opened late. Following the major steel strike in the 
fall of 1949, iron-ore consumption increased substantially; and, as 
the time passed for normal opening of Lake transportation, it became 
apparent that there would be difficulties in accumulating sufficient 
stocks of ore at lower Lake docks and furnace yards for the 1950-51 
winter. Consequently, the mining and shipping industry took extraor- 
dinary measures to increase the movement of ore during the balance 
of the year. Emergency loads were permitted to September 30, navi- 
gation aids were maintained, and the Sault Ste. Marie locks were 
kept open until the last ship requesting passage was on its way. 
Nearly 1 million tons was shipped by GES in December 1950. Im- 
portant additional tonnages were hauled in ships that normally con- 
vert to grain cargoes in thelate months of the season; and all-rail move- 
ment of iron ore from Minnesota to Ohio and Pennsylvania was 
undertaken for the first time. A total of 3,686,182 gross (2,240-pound) 
tons are reported as having been shipped in this manner. 

Crude-ore output from all domestic iron mines totaled 125,739,478 
gross tons, within 1 million tons of the record 126,527,159 tons in 1942. 
“Usable” ore production was 98,045,360 tons, a total exceeded only in 
1942, 1943, and 1948. Usable ore includes direct-shipping ore (mine 
product requiring no treatment), washed ore, concentrates, sinter, 
and byproduct cinder and sinter obtained from treating pyrites. 

Although imports of iron ore increased 11 percent in 1950, the trend 
upward is at a modest rate compared with the upsurge expected in the 
next few years. The total—8,231,600 gross tons in 1950—was sup- 
plied from 3 leading sources—Chile, Sweden, and Canada—and 12 
other sources with varying degrees of importance. Imports of 2,569,- 
980 tons from Chile were off 2 percent from 1949 but still topped the 
list in magnitude. Sweden supplied virtually the same quantity of ore 
as in 1949 and remained in second position, while Canada in third 
position, increased its shipments to the United States 15 percent. 
No ore from new sources was received in 1950. 
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TABLE 1.—Salient statistics of iron ore in the United States, 1947-50 


1947 1948 1949 1950 
Iron ore (usable; ! less than 5 percent Mn): 
Production by districts: 
Lake Superior gross tons. 76, 531, 769 82, 630, 430 68, 494, 123 70, 627, 294 
fSoutheastern...................... do.... 7, 527, 321 8, 365, 390 7, 601, 822 7, 507, 508 
Nort heas tern do- 3, 987, 195 4, 422, 971 3, 863, 833 4, 474. 834 
Nenn 8 do 4, 502, 512 5, 104, 703 4, 441, 671 5, 860, 755 
Undistributed (byproduct ore). do 542, 723 479, 998 535, 998 574, 969 
/// ² eda UP Eh OP RUPEE do....| 93,091,520 | 101,003, 492 84, 937, 447 98, 045, 360 
Production by types of product: 
FP eee ncs e Dex do....| 71,121,076 76, 882, 338 63, 970, 016 70, 309, 322 
Concentrates...................... do.... 17, 058, 162 19, 055, 357 16, 412, 639 22, 810, 818 
Sie do- 4, 368, 959 4, 585, 799 4, 018, 794 4, 350, 251 
Byproduct material (pyrites cinder and 
rr 8 gross tons 542, 723 479, 998 535, 998 574, 969 
, TOM cile RI cx vera obi WEE do.... 93, 091, 520 101, 003, 492 84, 937, 447 98, 045, 360 
Production by types of ore: 
Hematite. arica la do....| 84, 535, 465 90, 686, 138 76, 262, 577 87, 157, 960 
Brown ore do.... 1, 201, 408 2, 176, 149 1, 545, 595 2, 615, 402 
Miagnetite lll ll lll l.l do.... 6, 811, 876 7, 061, 207 6, 593, 277 7, 697, 029 
Car bonater do A ³ ³ðù ³ĩðùA 8 
By product material (pyrites cinder and 
Sinten) ³˙¹w³mꝛm cesses gross tons 542, 723 479, 998 535, 998 574, 969 
g shceusu si EE SEA ONE do....| 93,091,520 | 101, 003, 492 84, 937, 447 98, 045, 360 
Ji AM do.... 93, 314, 635 100, 821, 714 84, 687, 275 97, 764, 410 
( ³⁰˙ðr¹uE!ů; ⁰ E $320, 864, 981 | $394, 460, 751 | $381, 515, 831 | $487, 990, 404 
Average value per ton at mine.......... $3. 44 $3. 91 50 $4. 99 
Stocks at mines Dec. 31......... gross tons.. 6, 036, 244 6, 284, 773 5, 333, 660 5, 725, 569 
Imports. Ae ege e do 24,895, 652 6, 108, 754 7, 402, 157 8, 231, 600 
( ³˙W¹wmLꝛ = acces b ewluc deed 2 $22, 072, 768 | $27,330, 482 | $36,790,743 | $43, 763, 600 
pft gross tons. 22,811,175 3, 080, 666 2, 424, 777 2, 549, 704 
A AA 8 2 $10,013, 941 | $13, 744,979 | $14,653,817 | $15, 736, 745 
Consumption gross tons..| 96,115,549 | 100, 498, 557 89, 218, 498 | 106, 610, 273 
Manganiferous iron ore (5 to 35 percent Mn): 
Shipment gross tons 1. 048, 531 1, 196, 933 962, 853 971, 069 
ü «é'—u ³% AA ĩð K ess Od $3, 447, 149 (3) $4, 040, 155 $4, 609, 432 


! Direct-shipping ore, washed ore, concentrates, sinter, and byproduct pyrites cinder and sinter. 
2 Revised figure. 
3 Bureau of Mines not at liberty to publish figure. 


PRODUCTION AND SHIPMENTS 


The iron-mining industry shipped 125,902,113 gross tons of crude 
ore during 1950. Of this, 55,469,337 tons went to beneficiation plants 
and resulted in 22,810,818 tons of usable concentrates and 4,350,251 
tons of sinter. Additional sintering operations at consuming plants 
used 14,124,504 tons of iron-ore fines and concentrates. Treatment 
at the mines included concentration by means of simple log washers, 
heavy-medium plants, other gravity methods, and magnetic separators 
and agglomeration by means of sintering machines and pelletizers. In 
addition, 613,706 tons of byproduct cinder and sinter were shipped 
by the pyrites industry. Except for crushing, in some instances, 
70,432,776 tons of ore was shipped as mined. In all, 98,045,360 tons 
of usable iron ore, including Keen ore, was produced at mines 
and mills in 1950. This represented an increase of 15 percent over 
1949 as did the 97,764,410 tons shipped to consumers. 

The output in 1950, KEE roduct material noted above, 
came from 247 mines, of which 38 mined over 1,000,000 tons of crude 
ore each. Minnesota, Michigan, and Alabama continued as the 
leading dE States, with 67, 13, and 7 percent, respectively of 
the total usable ore in 1950. The Lake Superior district (Michigan, 
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Minnesota, and Wisconsin) produced 79,627,294 tons of ore, 16 
percent above 1949 but 4 percent less than in 1948. The South- 
eastern district (Alabama, Georgia, and Virginia) decreased its output 
of usable ore in 1950, the output of 7,507,508 tons being 1 percent 
les than in 1949. The Northeastern and Western States made sub- 
stantial increases, 16 and 32 percent, respectively, above 1949, which 
was in each instance a new all-time high. Percentage distribution 
of production was: Lake Superior district 81.7, Southeastern States 
1.1, Northeastern States 4.6, and Western States 6 percent, com- 
pared with 81.2, 9, 4.6, and 5.3 percent, respectively, in 1949. 

Direct-shipping ore constituted 71.7 percent of the total produc- 
tion; shipping-grade concentrates, 23.3 percent; and sinter, 5 percent. 
Hematite was the principal iron-bearing mineral; 89 percent of all 
usable ore was of this type. Magnetite comprised 8 percent; brown 
ore, 3 percent; and byproduct ore less than 1 percent. Of the crude- 
ore production, 23 percent was from underground mines and 77 per- 
cent from open pits. 


TABLE 3.— Crude iron ore mined in the United States, 1949-50, by States and 
mining methods, in gross tons 


| 1949 | 1950 
State ' 
Under- | Under- 
| Open pit ground Total Open pit ground 

ADAMO 2202222228 eee 3, 755, 167 | 6,581,663 | 10,336,830 | 4,534,737 | 6,350,750 | 10, 885, 487 
E E AA AA usot ences 23, 000 23, 000 
California 536,525 536, 525 831, 41 831, 445 
e S 1, 143, 500 1, 143, 500 ; 213 999, 213 
Iichan— k 702,475 10, 496, 549 | 11, 199, 024 846, 986 | 11,844,115 | 12,691,101 
Minnesota 63,104,345 | 3,569,123 | 66, 673, 468 78,363,335 | 3, 805, 033 , 168, 368 
Mis Ouri———ũ. . 418,1 418, 154 586, 665 469 587, 134 
MUS NON | J... 3,094 5, 4665. 5, 465 
Mia FEC 5 921, 422 921, 22 1,090,826 | 1,090, 826 
fh ⁰⁰ͥ¶ͥ⁰ ⁰ ² UEM AMS OS 14, EE 14, 284 
A fig ip: feos coe caer 3, 709,424 | 2,341,738 | 6,051,162 | 4,261,761 | 2,460,661 | 6, 722, 422 
Tes) vania „ 627, 399 804, 792 1, 432, 191 659, 514 | 1,103,026 | 1, 762, 540 
I E E 1, 445,645 |...........- 1,445,645 | 2,599, 72 2, 599, 723 
535 2, 712, 3 2,712,390 | 3,139,926 |...........- 3, 139, 926 
N 2/7 ip MN , 220 o 25, 000 
c M Seed as 1,433,557 | 1,433,557 ù7 1,701,638 | 1. 701, 638 
AA EEN —— 539, 554 539, 554 |...........- 491, 906 491, 006 

po CCC 78, 162, 338 | 26, 688, 398 104, 850,736 | 96, 867, 84] | 28,871,637 | 125, 739, 47 
reent of total 74. 100.0 77.0 23.0 100. 0 
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TABLE 4.—Crude iron ore shipped from mines in the United States, by States and 
disposition, 1949-50, in gross tons 


1949 1950 
State 
: 'To bene- 'To bene- 
Direct to 10 71 Direct to . 
consumers 19 Total consumers ie Total 

Alabama 5, 465, 022 | 4,808,624 | 10,273,046 | 5,392,939 | 5,590,540 | 10, 983, 479 
F IA A A 8 23, 000 23, 000 
California..................... 584,109 |............ 584, 109 849, 4g9 ss 849, 489 
e deet enee Va ous 1,143,500 | 1,143, 500 213 999, 000 999, 213 
Michigan 10, 993, 239 J... 10, 993, 239 | 12, 821, 344 |............ 12, 821, 344 
Minnesotr aa 41,592,063 | 24, 941, 064 | 66, 533, 127 | 45, 760, 242 36, 334, 262 | 82, 094, 504 
MISSOUT A a ok 2, 700 415, 454 418, 154 19, 169 567, 965 7,134 
Nevada o bes oe ete ee 3,004 [acess wae Les 3, 094 o 5, 465 
New Jersey..........-.------- 108, 823 788, 180 897, 003 138, 451 987, 940 1, 126, 391 
ALA AAA A y WEEN 14,284 |............ 14, 284 
New York .................- 116,488 | 5,973,867 | 6,090, 355 126,488 6, 591, 792 6, 718, 280 
A ggg Ee ce 1,447,313 | 1, 447, 3132 1. 750. 115 1,750,115 
TOKAR A A 6,668 | 1,438,977 1. 445. 6555. 2, 599, 723 2, 599, 723 
A A at eu dace 2,698, 632 |............ 2. 698. 632 | 3,111,167 |........---.| 3,111,167 
a A —d.lͤ 4, 349 ASI EE E 25, 000 25, 000 
Wisconsin 1,405, 77777 1. 405, 775 1. 701. 699 1. 701, 619 
Wyoming 539, 553/%ꝙ% „„ 539, 554 491, 90 — 401, 906 

fr adas 63, 516, 167 40, 961, 328 104, 477, 405 70, 432, 776 | 55, 469, 337 | 125, 902, 113 
Percent of total............... 60. 8 39. 2 100. 0 56.0 44.0 100.0 


TABLE 5.—Iron ore mined in the United States, by mining districts and varieties, 
1949-50, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Lake 


F : S h ; ste 
Variety of ore Superior Ge pen 5 Total 
distriet ci 
1949 
Crude ore: 
Hemstkfeñ 79,112,113 6, 811, 252 3, 810 1, 491, 533 87, 418, 708 
Brown ore. 1146, 936 4,673, 208 |.............. 1, 448, 345 6, 268, 579 
AMagnetite ui SET % —— 8, 400, 965 2, 715, 484 11,163, 449 
% 79,306,049 | 11, 484, 550 8, 404, 775 5,655, 362 | 104, 850, 736 
A l. f!!! T !!!!!! 
Usable iron ore: 
Iiematite 68, 376, 209 6, 666, 644 1, 796 1, 217, 928 76, 262, 577 
Brown ore 1102, 158 935; ke A e West ce 50, 259 1, 545, 595 
Magnetite a.. 00000000a0aanM 15, %. eiii 3, 862, 037 2,715, 494 6, 593, 277 
Total. oa 8 68, 494, 123 7, 601, 822 3, 863, R33 4, 441, 671 84, 401, 449 
1950 
Crude ore: 
Eer beau dani 95, 896, 122 6, 599, 500 4, 227 1, 892, 271 104, 392, 120 
Brown org... 1478, 985 5; 310, 200 % 8 2,617, 223 8, 406, 408 
Magnetite................... 2186. 000 9, 571, 561 3. 18, 389 12, 940, 950 
Total eege 96, 561, 107 11, 909, 700 9,575, 788 7, 692, 883 125, 739, 478 
Usable iron ore: E : 
Heals ian 79, 229, 737 6, 427, 223 1, 725 1, 499, 275 87, 157, 960 
Brown AAT 1 335, 470 1,080, 8 A 1. 199, 647 2. 615, 402 
AMaugpnetite 62, 8 4, 473, 109 3, 161, 833 7, 697, 029 
Tr Deicide 79, 627, 294 7, 507. 508 4, 474, 834 5, 860, 755 97, 470, 391 


1 Produced in Fillmore County; not in the true Lake Superior district. 
3 Approximate. 
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TABLE 7.—Iron ore produced in the United States, by States and varieties, 
1949-50, in gross tons 


(Exclusive of ore containing 5 percent or more manganese] 


| 
| 1949 1950 
State | ` 
Hema- | Brown | Magne- Hema- | Brown ¡ Magne- 
| tite ore tite Total tite ore tite Total 
| 
Alubama............ | 6, 666, 644 702, 140:.......... 7, 368, 784; 6, 427, 010 872, 73444 7. 299, 744 
Arkansas. f AA y 8 1, 444 1, 444 
California AER | 536, 525 m eee 80 830, 7105 v Em 714 pa 
eorgia............. e 8, G89 225. 2 202, 2114 HA, 
Michigan 11. 199, 02dùĩ.i Ll... 11, 199, 024 12, 691, 101I . „5 12, 691. 101 
Minnesota 55, 743, 628 102, 158 15, 756.55, 861. 542 64, 836, 998 335, 470) 62, 087/65, 234, 555 
wet EE | 141, ed 2. 700) ...... 128 144. 549 176, 638 17, 500 Cer 194. 165 
C ³˙²¹“m¹ .... 8 3. TT CES i 5, 
New be EE sss iungi pe 448,811 448. A |. --------- 586, 2 p 
Nen Mee GE 14. 14 
New Vork 1/796... 2, 462, 250 2, 464, 046 1, 7 2. 770, 424 2. 772. 149 
Pennsylvanlll aii 950,976) 950. 97 —— 1, 116, 3380 1, 116, 338 
(xo: IRAN AA 505, 55909. 505, 559999 1. 182, 147|.......... 1, 182. 147 
LEE PET AAA A An 2, 712. 390 2, 712. 300) nia 3, 139, 926| 3, 139, 925 
A 8 4,349|.......... 4.3499 ! „/ 5,337 
Wisconsin........... A ELS 1, 433, 557, 1, 701, TEE EES L 701, 638 
Wvoming. 539, IA EE 539, 554 491.906 %%%öÜ eg 491, 905 
Total. 76, 262, 577 1,545, 595) 6, 593, 277/84, 401, 449 87, 157, 960 2, 615, 402 7, 697, 029 97, 470. 391 
Byproduct ore: ! 
Delaware........ 
Tennessee P X REN 8 535, h/ è ͤ V EE 574. 900 
Virginia. ........ | | | | 
Grand total. . .,76, 262, 577, 1, 545, me 6, 593, 277 84, 937, 447/87, 157, 000 2. 615, ma 7, 697, 029 95, 045, 360 


1 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 


TABLE 8.—Shipments of iron ore in the United States in 1950, by States and uses, 
in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


H 


Iron and steel Total 
— . DR Miscel- 
di Cement Paint 
BRUN Sinter 1 , Concen- laneous! Gross | Value 
ore | trates tons 
Mined ore: | | | 

Alabama 5. 392. 745 1,127,463 — 88l. „„ EN 7, 402, 208 $28, 932, 901 
Bd EE A EE DEAE | JA is 1. 444, (2) 
Culifornia............ V NEN AV Nc 849, 4N9 (1) 28 
Georgia. ............. 2133 A0 2 11 202, 427 77, 
Michigan 12,821,344... oe | Tn „ |. 8 | E 12, 821, 344 72, 358, 822 
Minnesota............ 45, 760, 242 253, 452 18, 525, 066 „C0 (( 64. 538. 759 311. 716, 341 
Mond 5 19. 19999 1174. wo MAN | p N 194. 138 n 

evada.............. 5. 455 JC Gas E 5, 465 3) 
8 ey O Dec 138, 451 .......... | 435 o, 14 125 56 471 ` 58,199 o 563 
New Mexico.......... Ii 8 AA 14, 234 3) 
New York ........... 126, 488 2, 302, 185 345, 555 3. 764 1. 725 87. 540 2,917, 257 27,914,818 
. VVV | 637,003; 478,675'.......-|...-....!.------- 1,116,388 11,626, 216 
/ A 22. 328, 1,162, 430 4. S 1. 189, 415 (2) 
F 3 105.428 . 5 3.04. 2 710 3, 111. 167 5, 746, 808 
„ EE MEO DEDE | Ee 5.2475 5. 245 (2) 
Wisconsin............ 1. 701. 6199 i W Prat eran 1, 701. 619 (1! 
Wyoming ............ 491, 00 EPOD E EE 491, 906 (3) 
Undistributed........!.......... CERA | SINON: DEM CENSET CCC 18, 733. 513 

Na! 70, 426, 614 4, 343, 091 22, 257, 254 20, 923 11, 6&3 91, 139 97, 150, 704 483, 458. 130) 

D ec ore: 3 E | | 

DDelu ware l , 
'l'ennessee............ 1 DEDE GE ert LESE AAA 613, 706 4,632, 274 
Virginia. i l | 

Grand total......... 70. 426, 014, 4. 956, 197 22.257. 254 20, 923 11.653 9l. 139 7. 764, 410 487, 990, 404 


1 Exclusive of sinter produced at consuming plants. 
2 Values that may not be shown separately are combined as “Undistributed.” 
3 Cinder and sinter obtained from pyrites treated in, but not necessarily mined in, States indicated. 
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Table 9 lists, in descending order and with pertinent details, the iron 
mines of the United States that produced over 500,000 gross tons of 
crude ore each in 1950. The order of listing is based on ore tonnage, 
not iron content of product; thus mines producing low-grade crude ore 
that requires concentration are considered comparable in size to mines 
producing similar tonnages of direct-shipping ore. 

Thirty-eight mines, each producing over 1,000,000 tons of ore, 
supplied 59 percent of the domestic output in 1950. In this group, a 
notable change is the loss of first position by the Hull-Rust pit, a 
position it held as early as 1913, though not every year since then. Of 
the 38 mines, 25 were in Minnesota, 5 in Alabama, 3 in New York, and 
l each in Michigan, Pennsylvania, Texas, Utah, and Wisconsin; 30 
were open-pit mines, 6 underground, and 2 combined operations. 
Except for four mines producing magnetite, one producing semi- 
altered magnetite, and three producing brown ore, all of the million- 
ton mines produced hematite. In 1949, 36 million-ton mines produced 
57 percent of the total output. 

Forty-two mines, producing 500,000 to 1,000,000 tons of crude ore 
each, supplied 23 percent of the domestic output in 1950. Of these, 21 
were ip Minnesota, 11 in Michigan, 3 in Alabama, 2 in Utah, and 1 each 
in California, Missouri, New Jersey, New York, and Wisconsin. 
Eighty-two percent of the iron ore mined in the United States during 
1950 came from the 80 mines listed in table 9. 
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SINTER 


Domestic production of sinter for consumption in iron and steel 
furnaces during 1950 totaled 18,740,217 gross tons, a 22-percent 
increase above the 15,374,026 tons produced in 1949. Iron-bearing 
materials required were 14,124,504 tons of iron ore, 16,440 tons of 
manganiferous ore, 5,887,721 tons of flue dust, 448,329 tons of mill 
cinder and roll scale, and 663,101 tons of pyrites cinder. The total 
21,140,095 tons, resulted in a conversion yield of 89 percent. Sintering 
plants at mines in 5 States produced 4,350,251 tons—23 percent of 
the total; and plants at blast-furnaces and custom mills in 14 States 
produced 14,389,966 tons or 77 percent. 


TABLE 10.—Production and consumption of sinter in the United States in 1950, 
by States, in gross tons 


Sinter consumed— 
Sinter pro- 
State 
duced In blast In steel 
furnaces furnaces 
ST ds ³⅛—WAAA W 1, 544, 882 1, 809, 343 80, 058 
/ EE 
Se,. 1. 476, 052 1,456, 514 |.............. 
Ill!!! 
IR, ß ia F E EE 
Duterte 748, 477 764, 591 778 
Il! A 8 1. 353, 863 1, 068, 280, 462 
E AAA A DEET II AA 
EntUCKY AA A yr O A 
ness, ¾ mwayr 482, 898 639, 648 75, 783 
% ß Ese 
e ß A ud A 427, 021 425, 544 |.............. 
A AA A % · ͤ d A AS J.. VE 
NOW Y OF EE 3, 515, 596 1, 130, 852 64, 590 
A ĩ⅛”A. ſſ :ör mt A A „416 253, 996 395, 283 
ae AAA A S otek cun 5, 574, 312 6, 184, 188 235, 109 
J/%)öõ;?᷑ ͥ ͥ ͥ V Ee EE 1. 639 o E 
1: EEN 18, 740, 217 16, 755, 654 1. 170, 063 


REVIEW OF LAKE SUPERIOR DISTRICT 


Production and Shipments.—Active mines and mills in the Lake 
Superior district reported 79,291,824, gross tons of usable iron ore 
(containing less than 5 percent manganese) produced during 1950, 
an increase of 16 percent above 1949, but 4 percent below 1948. The 
six iron ranges—the Marquette, Menominee, Gogebic, Vermilion, 
Mesabi, and Cuyuna—supplied 81 percent of all domestic output 
with 62 percent supplied by the Mesabi range alone. These propor- 
tions are almost identical with 1949. In addition, 335,470 tons of 
brown ore were produced in Fillmore County, Minn., which is not 
considered part of the true Lake Superior district, another 928,260 
tons of ore containing (natural) 5 percent or more manganese were 
also produced in the district. Including these tonnages, output for 
the district, all grades, totaled 80,555,554 tons. Shipments from the 
district totaled 79,928,910 tons, of which 79,607,239 tons (including 
867,188 tons of manganiferous ore) came from the six ranges and 
321,671 tons from Fillmore County, Minn. 

The Lake Superior lron Ore Association reported 76,274,059 gross 
tons of iron and manganiferous ores shipped to upper Lake ports 
from United States mines in 1950, an increase of 12 percent over 
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1949. All-rail shipments, which included, for the first time, ore to 
Pittsburgh, Pa., were 3,686,182 tons compared with 1,428,416 tons 
in 1949. 

Canadian mines in the Lake Superior region include those in the 
Michipicoten and Atikokan districts. Shipments from these mines 
in 1950 (not included in the above statistics) totaled 2,174,726 gross 
tons. Of this quantity, 958,113 tons came from the Helen mine in 
the Michipicoten district and 1,216,613 tons from Steep Rock mines 
in the Atikokan district. 

The Great Lakes shipping season had considerable difficulty getting 
under way in 1950. Cold weather persisted into mid-May, although 
ore carricrs had been fighting their passage through ice at irregular 
intervals since April 19, when the steamer Sullivan Brothers oí the 
Gartland Steamship Co., left Escanaba, Mich., with the year’s first 
cargo of iron ore. A group of seven ore carriers, which remained in 
the Duluth-Superior harbor during the winter, were escorted by the 
ice breaker Mackinaw to Two Harbors, where they were loaded and 
sent out on April 28. These were the first cargoes to depart upper 
Lake ports in 1950. However, there was much discussion as to just 
when the season was opened officially. Another 2 weeks passed before 
ice had cleared enough to permit full-scale shipping. In order to 
transport enough ore to meet the high demand for current consump- 
tion and to build up stockpiles for the 1950-51 winter, ore carriers 
continued in operation until mid-December. Final departures were 
the steamers Benson Ford and Henry Ford from Marquette, Mich., 
on December 14. All-rail shipments, the bulk of which normally go 
to furnaces in Duluth, Minn., and Granite City, Ill., were greatly 
increased when it was decided to supplement water-transported ore 
with rail shipments to lower Lake consuming centers. The movement 
was initiated in July and continued until freezing weather made it 
impracticable to unload the ore. At the end of the year, shipments 
were resumed, and small quantities of calcium chloride were used to 
retard frcezing in the cars. 

The 1950 shipping season emphasized the need for increased ore- 
transportation capacity. Moreover, the outbreak of hostilities in 
Korea and the rearmament program made it clear that industry would 
necessarily depend on large tonnages of Lake Superior ores for many 
years to come. It was apparent also that industry would need large 
quantities of ore produced from taconite in addition to the expected 
increase of imported ore. Therefore, anticipating an increase in con- 
centrates to offset the decline in available direct-shipping ore, the 
shipping companies placed orders for a number of new vessels. These 
larger and faster vessels are well typified by the new S. S. Wilfred 
Sykes of Inland Steel's fleet. This ship Ud service at the beginning 
of the season between upper Lake ports and Indiana Harbor, Ind. She 
is 678 feet long over-all and has a 70-foot beam. Bulk ‘cargo 
capacity is 21,500 gross tons, and rated speed 17-18 knots loaded. 
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TABLE 11.—Iron ore produced in the Lake Superior district, 1854-1950, by 
ranges, in gross tons 


[Exclusive after 1905 of ore containing 5 percent or more manganese) 


Year Marquette | Menominee} Gogebic | Vermilion Mesabi Cuyuna Total 
18541944 229, 773, 915 205, 736, 670 242, 702, 380 | 75, 704, 578 11, 376, 030, 818 22, 807, 310 | 2, 162, 755, 671 

ÓN 4, 664,816 | 4,140, 239 | 4, 395, 653 1, 481, 007 58, 355, 320 1, 784, 010 74, 821, 045 
1946.......... 3, 455, 961 2, 662, 308 | 3, 633, 078 1, 232, 008 46, 678, 679 1, 380, 120 59, 042, 154 
1 5, 070, 631 3,741,217 | 5, 227, 005 1, 471, 879 58, 772, 404 2, 100, 846 76, 383, 982 
1948 —— 4, 830, 341 | 4,259,378 | 5,504,971 | 1,580, 497 64,071, 983 | 2,030, 281 82, 277, 451 
1949. ......... 4,392, 732 | 3,483,375 | 4, 756, 474 1, 381, 327 52, 551, 346 1, 826, 711 68, 391, 965 
1950 5, 085, 500 | 4,068,458 | 5,238,781 | 1,580, 217 60, 838, 025 | 2, 480, 843 79, 291, 824 


—— ae | —ÿ ——— ————— —ÓÀ E—j—. 


Total. .|257, 273, 896 |228, 091, 645 |271, 458, 342 | 84, 431, 513 l. 717, 208, 575 | 44, 410, 121 | 2, 602, 964, 092 


Technologic Trends and Operating Methods.—In order to produce 
increasing quantities of iron ore without a prohibitive increase in man- 
power, it has been necessary for the industry to develop labor-saving 
equipment. Moving the ore has always been the phase of operations 
most amenable to such mechanization, and the important trends have 
been toward greater transportation efficiency. Belt conveyors have 
proved extremely efficient when quantity of material and distance 
involved can be effectively balanced against cost of installation. Belt 
conveyors are installed in underground mines, open pits, and mills 
and on stockpiles and loading docks; it has even been proposed to 
install one from Lake Erie ports to the Pittsburgh area. Trucks are 
necessary where the terminals sre temporary, and the trend in recent 

ears has been toward Diesel-powere giants up to 550 horsepower. 
hese trucks were discussed by Burton. 

An important trend counteractive to the manpower saved by mech- 
anization is the increasing proportion of material that requires treat- 
ment before it goes to the furnaces. The plants for this purpose 
are becoming larger and more complex as leaner ores are yielding to 
profitable beneficiation. The projected expansion for treatment of 
taconite suggests the possibility of vastly increased use of manpower 
in the large mills that will be required to produce significant quanti- 
ties of taconite concentrates. 

Analyses.—Table 12 shows average analyses of all ore shipped 
from the Lake Superior district during the past 5 years. Although 
the average grade of the ore has gradually declined, it is anticipated that 
increasing quantities of high-grade concentrates will eventually halt 
the downward trend. 

Reserves.—Tables 13 and 14 show reserves of iron ore in Michigan 
and Minnesota, by ranges. It should be borne in mind that these 
data represent only taxable and State-owned reserves and not the 
total that may be expected to become available. Tonnages are added 
to the reserve figures each year, and undoubtedly eventual production 
in the Lake Superior district will greatly exceed that indicated by 
present reserve tonnages. 


1 Burton, C. R., Power Plants for Production on the Mesabi Range: Skillings’ Mining Review, vol. 39, 
No. 32, Nov. 18, 1950. 
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TABLE 12.—Average analyses of total tonnages (bill-of-lading weights) of all 
grades of iron ore from all ranges of Lake Superior district, 1946-50 


{Lake Superior Iron Ore Association] 


Content (natural), percent 


Year Gross tons ER M 
os- anga- 

Iron phorus Silica nese Moisture 

— _  -— — 

TIG- ol a e e eee 58, 975, 188 51. 32 0. 087 8. 83 0.74 11.22 
FM 77,210,278 | . 50.91 . 093 9. 09 .75 11. 28 
TOAS cc e EE 82, 855, 757 50. 49 . 093 9. 30 .76 11.35 
TJA WEE 68, 531, 664 50. 39 096 9.72 78 11.12 
))) AA 79, 150, 079 50. 38 092 9. 85 77 11.11 


TABLE 13.—Iron- ore reserves in Michigan, Jan. 1, 1947-51, in gross tons 


[Michigan Department of Conservation] 


J ͤ Kd ĩͤ GE 
AA cce one EO RUE RE 31, 331, 775 31, 937, 142 30, 511, 502 29, 098, 914 33, 466, 792 
r 62. 228. 925 66, 636, 928 67, 101,475 65, 109, 601 68, 323, 382 
Menominee...................... 49, 298, 078 51, 462, 819 55, 913, 371 55, 594, 843 60, 136, 726 

Total Michigan............ 142, 859, 378 | 150,036,889 | 153,526, 348 | 149,803, 358 161, 926, 900 


TABLE 14.—-Unmined iron-ore reserves in Minnesota, May 1, 1946-50, in gross 
tons 


[Minnesota Department of Taxation] 


| 1946 1947 | 1948 1949 1950 
f ee A 924, 903,098 | 922, 401, 348 918 220, 248 900. 959, 665 | 912, 226, 039 
Ve TIMO tt 8 11, 523, 341 10, 699, 576 | 10,435,800 | 12,196,016 | 12, 498, 639 
EENS ER laa 59, 061, 587 55, 756, 200 | 38, 040, 129 37, 308, 274 | 42, 977, 068 
Total Lake Superior district 
(Laxvablei. ---0-------------- 995, 488, 026 | 988, 857, 124 963, 696, 177 950, 463, 055 | 967, 701, 746 
Fillmore on,, ei PA 186, 700 394, 248 547, 744 582, 820 
Morrison MAA ꝑßꝑę x 8 88, 286 
State ore (not tax able 19, 950, 255 11, 600, 524 | 3,515,084 | 2,435, 729 2, 642, 853 
Total Minnesota. ................ 1, 015, 438, 281 |1, 000, 644, 348 |967, 605, 509 ¡953, 447, 428 | 971,015, 705 


MINING BY STATES 


Alabama.—In contrast to other iron-mining States, Alabama was 
the only major producer that failed to make a substantial gain over 
1949. Production decreased 1 percent, and shipments increased 
1 percent. Operations in 1950 were not entirely free of labor disputes, 
but no production losses were sustained comparable with those of 
the 1949 steel strike. 

'The steel industry of the Birmingham district is supported princi- 
pally by red-ore mines just outside of the city. One group, the 
Wenonah, Ishkooda, and Muscoda mines of the Tennessee, Coal, 
Iron & Railroad Co., was undergoing mechanization during 1950, 
with a view toward expanded production despite the difficulties 
involved in a 2-mile haul from the ore face to the surface. Other 
active red-ore mines in Jefferson County included the Ruffner and Sloss 
mines, Sloss-Sheffield Steel & Iron Co.; the Edwards and Spaulding 
mines, Republic Steel Corp.; and the Pyne and Songo mines, Wood- 
ward Iron Co. These nine mines supplied 87 percent of the total 
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Alabama output in 1950. The larger brown-ore mines included the 
Russellville No. 14 mine, Sloss-Sheffield Steel € Iron Co., and the 
Blackburn, Adkins, and Warner mines, Shook & Fletcher Supply Co. 
These 4 mines supplied 11 percent of the Alabama total, the 
remaining 2 percent being supplied by 22 small brown-ore operations 
and 2 red-ore mines. 

The Alabama mining industry was described comprehensively 
by several authors in a special Birmingham issue of Mining En- 
gineering.” 

Arkansas.—The Magnet Iron Co., Little Rock, Ark., shipped 
magnetite concentrates from its mine near Butterfield to furnaces 
in the Birmingham district. 

California.—The only major producer in California, Kaiser Steel 
Corp., shipped a mixed hematite and magnetite from its Eagle Moun- 
tain mine in Riverside County and hematite from its Vulcan mine 
in San Bernardino County. This latter mine did not produce, but 
shipped the remainder of a stockpile. The Bessemer mine in San 
Bernardino County, operated by Edward Hedstrom, shipped small 
quantities of magnetite to west coast steel furnaces. 

Georgia.— Although reported iron-ore production in 1950 was 11 
percent below 1949, considerable activity developed in the latter 
half of the year in anticipation of higher prices and a stronger demand 
for Georgia brown ore. Reserves of brown ore have not been ac- 
curately determined, but it is generally agreed that a significant 
tonnage can be extracted from these deposits over & period of years. 
The deposits are in the northwestern part of the State, and those in 
production during 1950 were in Bartow, Cherokee, and Polk Counties. 
A small shipment of red ore came from Walker County. 

Kentucky.—Oolitic hematite deposits of the Rose Run area, Bath 
County, Ky., were described.“ 

Michigan and Minnesota. See Review of the Lake Superior District. 

Missouri.—The Iron Mountain mine of the Ozark Ore Co. produced 
hematite concentrates averaging 52.02 percent iron (natural) during 
1950. Operations in the open pit are declining, and preparations 
are being made for underground mining. Beneficiation consists of 
crushing and jigging. Untreated brown ore from a number of small 
open pits in Wayne County were shipped by Doane & Ives, and a 
small tonnage of high-grade lump and direct-shipping hematite was 
shipped from the Christy mine in Crawford County, operated by 
the Missouri Mining Co. 

Nevada.—Segerstrom & Heizer continued to ship small tonnages 
of high-grade ore from mines near Lovelock. 

New Jersey.—The four underground mines producing magnetite 
lump and concentrates from New Jersey mines increased their 1950 
output 31 percent over 1949. The Scrub Oaks and Washington 
mines, Alan Wood Steel Co., the Mount Hope mine, Warren Foundry 
& Pipe Corp., and the Richard mine, Richard Ore Co., continued 
to be the only active producers in New Jersey. Average iron content 
was 62.16 percent (natural). Small percentages of the ore were 
consumed in making cement and for miscellaneous uses. A descrip- 
tion of iron mining in New Jersey was published.“ 


? Mining Engineering, vol. 187, No. 12, December 1950, pp. 1213-1250D, 

? Muir, Neal M., Investigation of the Rose Run Iron Area, Bath County, Ky.: Bureau of Mines Rept 
of Investigations 44550, 1950, 93 pp. 

‘Skillings, David N., Four Mines Maintain Iron-Ore Production Front for New Jersey; Skillings’ 
Mining Review, vol. 39, Dec. 9, 1959. 
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New Mexico.—The Hanover-Bessemer mine in Grant County 
produced direct-shipping magnetite averaging 54.4 percent iron. Iron 
deposits in New Mexico were described.* 

New York. The Adirondack region increased iron-ore output in 
1950, 13 percent over 1949. Virtually all production was magnetite, 
63 percent of which came from open-pit mines. Of the usable ore 
produced, 5 percent was open-hearth lump ore, 83 percent sintered 
concentrates, and 12 percent unsintered concentrates. The average 
iron content was 62.35 percent. 

Active mines included the Chatcaugay, open pit and underground; 
the New Bed-Harmony-Old Bed, underground; and Fisher Hill, 
underground, all operated by Republic Steel Corp.; the Benson, open 
pit, Jones & Laughlin Steel Corp.; Clifton, underground, Hanna Goal 
& Ore Corp.; MacIntyre mine, open pit, National Lead Co.; and 
the underground hematite mine of the Clinton Metallic Paint Co. 

Pennsylvania.—The Cornwall mine and Lebanon concentrator of 
Bethlehem Steel Co. increased output of usable concentrates and 
sinter 17 percent over 1949. Sinter comprised 57 percent of the 
total, and the average iron content of the usable product was 57.6 
percent. The company was exploring eastern Pennsylvania during 
1950 for additional deposits and, on the basis of air-borne-magne- 
tometer surveys, began diamond drilling in Berks County for iron 
deposits not indicated on the surface. 

Texas.—The iron-ore output of Texas in 1950 came from three 
mines, which together produced over a million tons of usable product 
for the first time. All were open-pit, brown-ore mines producing 
washed concentrates in Cass, Cherokee, and Morris Counties in 
east Texas. 

Utah.—A 16-percent increase in Utah iron-ore output during 1950 
brought the total above the 3-million-ton level and approached_the 
record high of 3,233,413 tons in 1948. All production was in Iron 
County and came from the Blowout and Duncan mines, Colorado 
Fuel & Iron Corp.; the Excelsior mine, Utah Construction Co.; the 
Iron Mountain mine, Columbia Iron Mining Co.; and the Great 
Western mine of Helene E. Beatty. Average iron content of the 
semialtered magnetite was 54.41 percent. 

Development and exploration was underway in the Bull Valley 
district of Washington County.“ Results of magnetometer surveys in 
Iron County were published. 

Virginia. Iron ore production in Virginia during 1950 was confined 
to Pulaski County, where a small quantity of brown ore was shipped 
for use in making paint. 

Washington. —A contract has been let for the completion of a road 
from the Buckhorn Mountain iron mine to Chesaw.* 

Wisconsin. — See Review of the Lake Superior District. 

Wyoming.—Colorado Fuel € Iron Corp. continued to produce 
hematite from its underground Sunrise mine in Platte County. 
Output in 1950 averaged 45.7 percent iron content. 


! Kelley, V. C., Geology and Economics of New Mexico Iron-Ore Deposits: Prep. in coop. with Geological 
Survey, U.S. Department of the Interior. University of New Mexico Press, teen 1950, 246 pp. 
"Mining "World, vol. 12, No. 7, June 1950, p. 65. 
? Cook, Kenneth L., Magnetic Sur v A in the Iron Springs District, Iron County, Utah: Bureau of Mines 
Rept. of "Investigations 4586, 1950, 78 p 
! Engineering and Mining Journal, Sch 151, No. 4, April 1950, p. 146. 
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TABLE 15.—Iron ore mined in the United States in 1950, by States and counties, 
in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Active! Crude Usable Active Crude Usable 
State and county mines Ore BH State and county ities are bra 
Alabama: Missouri: 
Bibb: bh 1| 1,158,000, — 231, 705 Crawford.......... 1 1, 669 ], 69 
Calhoun........... H 376, 3000 79. 284 St. Francis | l 567,05 174.989 
Cherokee 5 116, 400 23, 491 Wayne 1 17. 500, 17, 500 
Franklin........... 6; 2, 472, 200 503, 295 — — 
Jefferson 11| 6,599,287, 6,427,010 Total............ 3 557. 134 194. 138 
Shelby ............. 1 60, 000: 11. 585 ——> >= 
Talladega.......--- 4 103, 300 23, 374 Nevada: Pershing... ..- 1 5. 4^5 5, 465 
Total........---- 1 37/10, 885, 487 7, 299, 744 || New Jersey: | 
A >| => Morris............. A 090. 826 586. 347 
Arkansas: Hot Springs. 1 23. 000 1, 444 Warren C 
California: Pt | 4! 1,090, 825 586, 347 
Riverside 1 830, 731 830, 731 = Le p(<Á— — 
San Bernardino.... 1 714 714 || New Mexico: Grant 11 14. ES 14, 284 
N— ＋U“nl-. .. = == 22 
Total............ 2. 831, 445 831,445 || New York: | 
A aa ⏑ —— Clinton. 1 
Georgia: AO E 3.53. 571. 215 1,601, 026 
Bartow............ 2 164, 000 32, 377 Oneida . .......... 1 
Cherokee 2| 253, 000 52, 342 St. Lawren co 2| 3, 151, 207 1,171,123 
Pol.... 6| 582,00 117, 495 „FFT 
Walker 1 213 213 Dots! | 7 6, 722, 422| 2,772, 149 
Total............ 111 999,213! 202, 427 Pennsylvanian: Leb- | = 
= =——— anOn. i 111 1, 762, 540: 1,116, 8 
Michigan: SS 
Dickinson......... 2 84, 692 $4,692 ¡| Texas: | | 
GE AO 9| 3, 647, 193 3, 647, 193 V | d i 
Fon A 11) 3,873, 716 3, 873, 716 Cherokee 2. 509, e 1, 182, 147 
Marqueito . 15| 5,085, 500| 5,085, 500 Marlis. i | 
KN WE 37,12, 691, 101/12, 691, 101 "Totals exe 302 2. 599. a 1, 182, 147 
Minnesota: Utah: Iron 5, 3,139, 928) 3, 139, 926 
Crow Wing........ 13 3, 202, 744 2, 480,843 || Virginia: Pulaski....... 1 25, 000 §, 337 
Fillmore (D 478,985, 335, 470 ⁵⁶ Wisconsin: Iron........ 2 1,701,638 1,701,638 
Itasca.............. si 24, 811, 554 12, 645, 135 '| Wyoming: Platte....... 1 491,906' 491, 906 
Morrison...........| 1.......... E | SS 
St. Luis 83 53, 675, E 70,107 | Grand total ee 97, 470, 391 
Total............ 130/82, 168, 368 65, 234, 555 | | | 


! Excludes undetermined number of small pits. Estimated output of these mines included in tonnage 


given. 
CONSUMPTION 


Consumers of iron ore reported 106,610,273 gross tons used durin 
1950 (an increase of 19 percent above 1949), the highest annual tot al 
ever recorded. Blast furnaces consumed 82 percent, sintering plants 
13 percent, steel furnaces 4 percent, and ferro-alloy furnaces, cement 
plants, pigment, and other items 1 percent in all. The iron ore con- 
sumed by sintering plants eventually went into blast furnaces and 
steel furnaces. Production and consumption of sinter is given in table 
10 and consumption of iron ore in table 16. 


IRON ORE 631 


TABLE 16.— Consumption of iron ore in the United States in 1950, by States and 
uses, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Metallurgical uses Miscellaneous uses 
State Total ! 
] : Ferro- 
Tron blast Steel Sintering allo 
y [Cement Paint | Other 
furnaces | furnaces plants fármacos 

Alabama. AA 6, 992, 543 46, 221 | 1,499,014 | 2,253 | 69,910 |........ 204 | 8,610, 145 
lier. AS aaan 33, 881 3, 418 214 
` Se F 2, 464, 563 | 339, 146 | 1, 564, 060 7 0 a E NN Pag 4, 405, 282 

GAK. EE GENEE d HE EE CA A AAA 
iii! ee 9, 508, 847 364, 024 275, 832 A 366 E VEH 10, 149, 069 
Indiana 11, 126, 927 558, 153 !!! AA E 12, 402, 301 
Kentucky..............-. 1, 103, 259 JJ E A A se 1, 148, 501 
Maryland AM | A Los som] Gaan (2) . 
Massachusetts 7,577,823 | 742, 985 // EE EEN 8, 605, 911 
Michigan rr DA EE 
Minnesota................ 1, 086, 230 91, 749 325, 941 |........ (c) MES CCS as ete 1, 503, 920 
Mew e APA AA EE A A tieu cid (2 6 (3) 
New Vork 5,379, 233 346, 496 3, 141, 591 | 90, 795 (2) (2) 3) 8, 958, 115 
Ohíio....... 8 16, 273, 337 612, 385 | 2, 489, 759 | 153, 583 3, 332 6 IA 19, 532, 396 
Pennsylvania. 21. 863, 855 1, 567, 298 3, 866, 374 | 1,066 (3) 53, 310 |........ 27, 351, 903 

ennessee........... l.l... 9, 530 85, 0000 11, 458 A erer 105, 988 
TELAS o RENS 1, 350, 343 200 26, 286 |........ 28, 804 |........].-.---.- 1, 405, 633 
lll!!! l! E E (2) Ët eer (2) 
West Virginia ............ 2, 184, 978 13,736 AA AA EA SÉ PE AE 2, 198, 714 
Eise E A A E 82, 995 | 58, 679 | 90, 721 232, 395 

Total cocinas 86, 921, 468 |4, 727, 635 |14, 276, 181 |247, 697 |230, 746 115, 407 | 91, 139 106, 610, 273 


1 State totals include only tonnages shown. Other tonnages included with Undistributed.“ 

2 Included with Undistributed.“ 

? Includes States indicated by footnote 2 plus the following: For cement, Arkansas, Arizona, Florida, 
Georgia, Idaho, Kansas, Louisiana, Maine, Missouri, Montana, Nebraska, Oklahoma, Oregon, South 
Carolina, South Dakota, Washington, and Wyoming; and for paint, Georgia, North Dakota, and Wisconsin, 


STOCKS 


Stocks of usable iron ore at mines on December 31, 1950, are given 
in table 17. Total stocks at the end of 1950 were 7 percent above 
1949. Minnesota mines held the largest stocks—41 percent of the 
total, Michigan followed with 33 percent, and New York was the 
third largest holder with 20 percent. Including Wisconsin, the Lake 
Superior district held 76 percent of all mine stocks. Crude-ore stocks 
at mines were 3,199,045 tons on December 31, 1950, compared with 
3,335,095 tons at the end of 1949. Consuming plants held stocks of 
iron ore and sinter totaling 34,917,950 gross tons at the end of 1950, 
6 percent lower than 1949. 

Stocks at Lake Erie Ports.—On December 1, 1950, 2 weeks before 
navigation closed for the season, the Lake Superior Iron Ore Associ- 
ation reported 4,623,561 gross tons of iron ore on Lake Erie docks, 
compared with 6,938,595 tons in 1949. By the opening of the 1951 
season (May 1, 1951), 1,813,434 tons were in stock compared with 
3,065,827 tons in 1950. The 2,810,127 tons withdrawn from these 
stocks during the 1950-51 closed season were 27 percent less than 
during the preceding winter, but diminution was 61 percent in 1950-51 
as compared with 56 percent during 1949-50. 


632 MINERALS YEARBOOK, 1950 


TABLE 17.—Stocks of usable iron ore at mines, Dec. 31, 1949-50, by States, 
in gross tons 


State 1949 1950 State 1949 1950 
Alabama 157, 073 54, 609 5, 357 5, 357 
California................ 91,346 || Te 61, 400 54,132 
Michigan................. 1, 876, 036 31, 701 60, 459 
Minnesota. ............... 2, 32A, 731 e Al A 8 576 
New Jersey 1 i 124, 867 124, 886 
New York................ 1, 133, 437 


5, 333, 660 5, 725, 569 


PRICES ° 


The average value per gross ton of iron ore f. o. b. mines and mil;$ 
was $4.99 in 1950 compared with $4.50 in 1949, and $3.91 in 1948. 
Table 18 gives the average value at mines of the different types of 
product and varieties of ore for each of the producing States, except 
where there are fewer than three shippers of a certain class of ore in a 
State and where permission has not been given to publish the value. 
These data are taken directly from statements of producers and 
probably represent the commercial selling prices only approximately. 
In general, the delivered cost is given less transportation costs to the 
consuming plant. In the Lake Superior district the mine value is the 
Lake Erie price less freight from mines to lower Lake ports. This 
Ge appears to be applied also to ore that is not sold on the open 
market. 


TABLE 18.— Average value per gross ton of iron ore at mines in the United States, 
949-50 


[Exclusive of ore containing 5 percent or more manganese] 


1949 1950 
Direct Concentrates Direct Concentrates | 
State SH 
s|5|8.8|5,3 2 8 38 3 [58 
EEE EEE „„ BlElGl€ 
S8 EE iili BISISE 8 5 K 
D m Ki m E = Es 2 2 = en ge Ki T. 
— AAA — lechen 
Mined ore: | | | | | 
Alabama $3248 E, eeatss $3.75 tse (1) 83. 88.....!... L|... $3.11 ..... (1) 
j)) lol dió ER E 3.0 —— CA coe ee Ce oue 
Michigan. ............ 9:02 Leer esu E E E peter 5. 4 4 „ - e 
Minnesota 4. A |. een $4.51; (0 | (0 | (0 4.722 $5.09, () | (1) (1) 
New Jerseyꝶꝶꝶꝶ . Mulas cos $9. 90 EAM Ee ME (Dihs pm '$9. 22 
New York............ n ( | () fe... 7. 7089. 8114 (1) | @ [..... 7. 50 $10. 04 
Pennsylvania „ /// O A ee See (1) | 11. 38 
| EE Erect wry E $1.631.....].... 3 EE EE IA T 
Other States 1. .._....| 4. 10'$2. 47| 7.03) 7.59| 4. 38 aj | EA 3.19 7.92, 3.09 3.23. o 
Average, all States 4.20 2.47 2.21) 4.59 3.91, 7.87 8,21 4.82 3.50 2.47 5.12 3.42 8.54 8.52 
Byproduct ore: 3 
Dela wur 
"PONNUSSCO@ A P A A d DEE 2:00 es EE A S 7. 55 


Virginia | 


! Included with average for all States. 

S: Includes California, Arkansas, Missouri, Nevada, New Mexico, Texas, Virginia, Wisconsin, and 
"yoming. 
3 Cinder and sínter obtained from pyrites treated in, but not necessarily mined ín, States indicated. 


* For an explanation of the factors affecting the price of iron ore, see Minerals Yearbook, 1948, p. 647. 
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Prices of Lake Superior Iron Ore.—Lake Erie base prices for Lake 
Superior iron ores were effective January 26, 1950, for the 1950 
season. Each ore classification carried a 50-cent-per-ton increase 
over 1949; quotations were as follows: Old Range Bessemer, $8.10; 
Old Range non-Bessemer, $7.95; Mesabi Bessemer, $7.85; Mesabi 
non-Bessemer, $7.70; High-Phosphorus, $7.70. Prices for 1951 were 
effective December 2, 1950, indicating a further increase of 60 cents 
per ton for each of the basic grades.' These prices are for ore 
delivered at lower Lake ports, carrying 51.5 percent natural iron 
content with 0.045 percent (max.) phosphorus (dry), for Bessemer 

es. Above 0.18 percent, the ores are classed as High-Phosphorus. 
emiums and penalties are applied for variations in the analyses 
and physical structure. 

Freight Rates.— Upper Lake freight rates remained at those effective 
May 6, 1949—$1.05 per gross ton from Minnesota ranges to upper 
Lake ports, including $0.13 per ton dock handling charge. Vessel 
rates were $1.45 per ton plus $0.20 unloading charge, effective Sep- 
tember 1, 1949. wer Lake rail freight rates from Lake Erie ports 
to the Pittsburgh and Wheeling district were $1.76 per ton plus $0.13 
loading charge, effective September 2, 1949. Thus, total transporta- 
tion charges f. o. b. cars at the Mesabi range to furnaces in Pittsburgh 
were $4.59 per E ton, to which must be added the Federal trans- 
portation tax of 3 percent where applicable. Average value of iron 
ore shipped from the Mesabi range in 1950 was $4.80 per gross ton. 
By adding transportation charges and transportation tax to this 
figure, a calculated average value of $9.52 per gross ton of Mesabi 
ore at Pittsburgh is obtained. All-rail freight rates from the Mesabi 
range to Pittsburgh were $5.63 per ton, effective September 1, 1949, 
indicating that rail-transported ore had a calculated average value of 
$10.60 including $0.17 transportation tax. 

Additional details on transportation costs were published.” 


FOREIGN TRADE * 


Tables 19 and 20 list the origin, tonnage, and value of iron ore im- 
ported and exported during 1948-50. The upward trend in the 
importation of iron ore continued in 1950, with an 11-percent increase 
over 1949, notwithstanding the fact that much-publicized new sources 
in Canada, Liberia, and Venezuela had not begun shipments. Chile 
was again the leading source but failed to equal the 1949 tonnage. 
Sweden was the second-largest source, with a total only slightly above 
1949. Canada continued to import more iron ore from the United 
States than it shipped to the United States. All other sources supplied 
less than 1 million tons each but together accounted for 77 percent of 
the total increase over 1949. Brazil nearly doubled the tonnage 
supplied in 1949 and alone accounted for 41 percent of the increase. 
Except for 26 tons, all exports of iron ore in 1950 went to Canada. 
Japan, an important purchaser in 1949, received none. 

1! Steel Magazine, Market Summary: Vol. 126, No. 5, Jan. 30, 1950, p. 91. 


11! Steel Magazine, Market Summary: Vol. 127, No. 26, Dec. 25, 1950, p. 89. 
13 Wade, H. H., Mining Directory of Minnesota, 1950: Mines Exp. Sta. Bull., vol. 53, No. 23, May 1, 1950, p. 


259. 
u Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 19.—Iron ore imported for consumption in the United States, 1948-50, 
by countries, in gross tons 


[U. S. Department of Commerce] 


1948 1949 1950 
Country WWW 
Gross tons Value Gross tons Value Gross tons Value 

INTA incida cc 405, 224 | $2, 066, 463 415,501 | $2, 349, 746 494, 342 | $2,917, 910 
lll aie cod 20 /r AA 
Belgium-Luxembourg.....-.-- 12 LE. AA A A PA 
„ 295, 926 | 1,524, 539 3 351, 134 | 2 2, 281, 797 691, 579 4, 634, 636 
British West Africa 18, 528 171, 199 59, 548 395, 034 192, 669 1, 615, 728 
Canada E 985,840 | 5,838,645 | 2 1, 623, 391 210, 769, 802 | 1,859, 199 | 12,735, 464 
STC ee 2, 631,997 | 7,526,640 | 2,627,007 | 6,891,016 | 2,569, 980 6, 726, 085 
ANA · ( Ss 34, 500 101, 775 11, 589 24, 763 29, 000 61, 770 
1 ZA 8 7,500 | 8... AA 
Fans naunias 9, 041 / A E 500 1, 550 
French Morocco 8, 690 CC)! ES EE 
Ill E esse 3, 000 162, 000 1, 500 90, 000 3, 000 180, 000 
Italy: ee ee 19, 451 PGE AS A A E E 
Liberi... zie eee 4 85 30 105 Q) 51 
Meese 163, 149 334, 447 169, 823 284, 557 190, 958 475, 299 
Netherlands: -soiien lado 8 7,114 A EE 
NOWY 8 108, 616 , AA A AS 
Philippines 4, 160 28. 880 5, 250 51, 816 3, 600 36, 000 
A A ee 6, 449 66, 825 9, 200 10, AAA AA 
Spanish Africa................ 8, 500 48,875 F 30, 680 282, 140 
Sweden 1. 358, 962 8, 317, 362 | 2 2, 027, 155 2 12, 893, 385 2, 037, 249 13, 461. 540 
Fünf ⁵ĩð d opaca ce 56, 358 297, 748 82, 815 424, 076 119, 093 608, 377 
United Kingdom 351 21, 229 302 22, 895 751 27, 050 
Fell 6, 108, 754 | 27, 330, 482 | 2 7, 398, 879 GE 135, 135 | 8, 231, 600 | 43, 163, 600 


1 Includes pyrites cinder. 
2 Revised figure. 
A Less than 0.5 ton. 


TABLE 20.—Iron ore exported from the United States, 1948-50, by countries of 
destination, in gross tons 


[U. S. Department of Commerce] 


1948 | 1949 1950 
Destination Cres ns Value | 


Gross tons Value Gross tons Value Gross tons Value 


AS EE DEEN 12 $3, 109 7 82. 7 
S ²˙ » 3, 019, 683 ($13, 192, 918 | ! 2, 168, 763 | 12,312,318 | 2,549,678 | 15, 729, 920 
Canal ds E ta os 9 LE PRA 
French Moroccon 99 4.95) E ARA E AA AAA 
SIE Coast AA A O A ANDER 1 | 463 
Pil 8 60, 869 546, 089 ,., EE 
Netherlands 15 1. 621 75 e PA 
( ³˙iww-w-—---. GA IRA 75 , 8 
Fiir 8 1 4, 047 36, 806 7 639 
United Kingdom... , 3 1, 232 11 2, 966 
d VC SE e-| 3,080, 666 | 13,744,979 | 1 2, 424, 775 | 14,653,817 | 2,549, 704 15, 736, 745 


1 Revised figure. 


BENEFICIATION 


The quantity of usable iron-ore shipments subjected to some form 
of treatment designed to eliminate a portion of the undesirable con- 
stituents increased to 27.5 percent in 1950 compared with 24.5 percent 
in 1949. The trend toward more complex beneficiation of a greater 
proportion of the domestic output may be expected to continue as 
reserves of direct-shipping grades are diminished. 
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Taconite concentrates are expected to eventually reach a 1 
exceeding 25 million tons annually, and plans for implementi 
program are being pushed by three principal groups. The GE 
Iron Mining Co., subsidiary of United States Steel Corp., began 
construction of an agglomerating plant at Virginia, Minn., on Apri 4, 
1950.“ The plant will be a part of a $17 to $20 million program to 
obtain basic information before permanent processing plants are built. 
One of the most difficult problems encountered in the research phase 
was to agglomerate economically the fine iron oxide particles of the 
concentrate into a suitable physical structure for handling during 
transportation and charging into blast furnaces. The new plant will 
obtain data on several methods of agglomeration, already developed 
on a laboratory scale, to determine the most feasible one. Capacity 
is to be 1 million tons of product a year.“ 3 1 

Erie Mining Co., managed by Pickands, Mather & Co., has a plant 
in operation at Aurora, Minn., which is experimenting with taconite 
and other concentrates. Data obtained from this plant will supply 
the basis for planning permanent facilities estimated to reach an 
eventual capacity of 10 million tons a year.“ 

The Reserve Mining Co. owns a large quantity of magnetic taconite 
reserves and is formulating plans for processing facilities to be con- 
structed in the near future. 

The foregoing summary of the major developments refers to plans 
that will require enormous expenditures for processing plants and 
equipment and appreciable time before full production can be attained. 
A new approach to the problem that would bypass smelting in the 
blast furnace, and consequently the agglomeration necessary for such 
smelting, was presented by John J. Howard, former vice president 
of E. J. Lavino & Co. of Philadelphia.” 

Other aspects of iron-ore beneficiation include heavy-medium separa- 
tion, a method that is spreading rapidly owing to the very satisfactory 
results obtained where these plants are already in operation. The 
process utilizes a suspension of finely ground ferrosilicon (usually) in 
water, adjusted to a specific gravity between that of the iron-bearing 
particles and gangue particles of the feed. The growth and application 
of the process were described.” 

Beneficiation of iron ore in the Birmingham district presents 
problems peculiar to low-grade hematite and brown ores. Since 
substantial reserves of these ores are available, it is evident that 
beneficiation research will receive increasing attention in the future. 
A survey of southern beneficiation was published.” 

In general, iron-ore beneficiation is increasingly desirable for a 
number of reasons. The high iron content of the product affords 
savings in transportation, handling, and smelting. Often, concen- 
trates may be blended with an ore, otherwise unusable, making a 
greatly increased tonnage available for use in blast furnaces; and, 
when certain treated products have been tested by charging into 


14 Enzineering and Mining Journal, vol. 151, M 5, May 1950, p. 116. 
u Steel Magazine, vol. 126, No. 11, Mar. 13, 1950, p. 58. 

16 Engineering and Mining Journal, vol. 151, No! 5, May 1950, p. 116. 

H Ee John J., A New Approach to Taconite Utilization: Mining Eng., vol. 187, No. 5, May 1950, 


pp. 
i 92 8 7 a W., High-Grade Iron Ore from Low-Grade Deposits: Iron Age, vol. 166. No. 5, Aug. 3, 
PP. « 
eae. A H., Tho Beneficiation of Southern Iron Ores: Min. Cong. Jour., vol. 36, No, 5, May 1950, 
pp. 32- 
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blast furnaces without dilution, furnace-operation efficiencies have 
improved so that, when translated into savings, relatively high-cost 
products of beneficiation become economically usable. 


TABLE 21.—Iron ore shipped from mines in the United States, 1925-29 (average) 
and 1930-50, in gross tons, and percentage of beneficiated ore compared to 
total shipped 


{Exclusive of ore containg 5 percent or more manganese] 


Proportion WE Ce 
Benef- Benef- „ 
A à Total ciated to 

ciated ciated total 

(percent) 

66, 697 13.0 12, 925, 741 | 75,198, 084 17.2 

55, 201 16. 3 19, 376, 120 | 93, 0! 20.8 

28, 516 16. 4 23, 104, 945 |105, 313, 653 21.9 

5, 331 7.6 20, 117, 685 | 98, 817, 470 20.4 

2A, 624 14.4 20, 303, 422 | 94, 544, 635 21.5 

25, 792 16.1 19, 586, 782 | 87, 580, 942 22.4 

33, 426, 18.2 15, 588, 763 | 69, 494, 052 22.4 

51, 465, 18.8 21, 407, 760 | 92, 670, 188 23.1 

72, 347,7 17.1 , 629, 100, 274, 965 23.6 

26, 430, 18.3 20, 658, 232 | 84,174, 399 24.5 

54, 827, 100 17.2 26, 717, 928 | 97,150, 704 27.5 


EMPLOYMENT 
Preliminary employment figures for 1950 indicate no significant 


change in the number of workers employed. However, the total man- 
hours worked increased 8 percent to 66,660,000. This total, divided into 
the 98,398,651 gross tons of usable iron and manganiferous ores pro- 
duced, indicates an average output of 1.476 tons per man-hour, com- 
pared with 1.378 tons in 1949 and 1.462 tons in 1948. The low figure in 
1949 is attributable to the generally relaxed pressure of demand and 
possibly in some instances to labor disturbances preceding and during 
the steel strike of 1949. 

The above data and table 22 include, in the Lake Superior district, 
manganiferous ore, which is considered a special grade of iron ore 
by the trade. l 
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WORLD REVIEW 


Table 24 shows world production of iron ore, by countries, in recent 
years. 

The iron-ore resources of the world were reviewed by Einecke.” 
The work is in two volumes, one of text and tables, the other of maps 
showing iron, manganese, and coal deposits. 


CANADA 21 


The time is approaching when Canada will take its place among the 
world's leading producers of iron ore. The vast reserves of ore in 
Quebec and Labrador are being developed rapidly; the Steep Rock 
mines in northwestern Ontario are being expanded in the face of 
difficult obstacles; production of siderite sinter has been expanded 
in the Michipicoten district; the Wabana deposits worked from Bell 
Island, Newfoundland, have prospects of a larger foreign market; 
and explorations are being made on Adirondack-type magnetite 
deposits in the Grenville area of Ontario and Quebec. 

Canadian shipments in 1950 were 3,271,000 metric tons as compared 
with 3,334,000 tons in 1949, a decrease of 2 percent. 

Labrador-Quebec.—A list of members of the board of directors, 
Iron Ore Co. of Canada, Ltd., was published, and all of the American 
firms participating in development of the Labrador-Quebec deposits 
were represented. The list includes George M. Humphrey, president, 
M. A. Hanna Co.; Jules R. Timmins, president, Hollinger Consoli- 
dated Gold Mines, Ltd.; C. M. White, president, and W. W. Hancock, 
secretary, Republic Steel Corp.; W. W. Holloway, chairman, and 
A. S. McFarland, president, Wheeling Steel Corp.; Frank Purnell, 
chairman, and J. L. Manthe, president, Youngstown Sheet & Tube 
Co.; J. Y. Murdock, president, Noranda Mines, Ltd.; Charles R. 
Hook, chairman, and W. W. Sebald, president, Armco Steel Corp.; 
John I. Rankin and Leo H. Timmins, N. A. Timmins Corp.; E. T. 
Weir, chairman, National Steel Corp.; and Joseph H. Thompson, 
president, Hanna Coal & Ore Corp.” 

Development work and exploration on the deposits continued in 
1950, and the last reserve figure published was 400 million tons of 
proved ore.? Emphasis was removed from exploration at the end 
of the summer, and efforts were concentrated on construction of the 
railroad to Se ven Islands on the St. Lawrence River.?“ The construction 
contract has been let, and supplies have been distributed along the 
first 100 miles of right of way above Seven Islands. A winter road 
serves the construction points, and two airstrips were being built 
along the right of way. Temporary docks at Seven Islands for 
unloading supplies have been built, and permanent docks were 
scheduled for construction in 1951. Plans call for ore shipments to 
begin in 1955 and for the initial objective of 10 million tons a year 
to be reached shortly thereafter. 

The need of the United States steel industry for this ore was a 
prime subject of discussion in Congressional hearings on the St. 
Lawrence Seaway during the spring of 1950, and it is anticipated 


* Einecke, Gustav, Die Eisenerzvorrátte der Welt: Verlag Stahleisen M. B. H., Dusseldorf, 1950. 

31 Much of the information in this section is from Goodwin, W. M., Iron Ore in 1950 (preliminary): Cana- 
dian Bureau of Mines, Ottawa (amended to Sept. 4, 1951), 9 pp. 

n Skillings’ Mining Review, vol. 38, No. 33, Nov. 25, 1950. 

33 Iron Age, vol. 166, No. 9, Aug. 31, 1950, p. 71. 

* Skillings’ Mining Review, vol. 38, No. 36, Dec. 16, 1950. 
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that transportation of Labrador ore may be instrumental in the final 
approval of this much needed facility. Aspects of this problem were 
presented.” 

Newfoundland.—Output of iron ore from the Wabana hematite 
mines of Dominion Steel & Coal Corp., Ltd., decreased 29 percent 
below 1949 owing to lack of overseas markets. Shipments to the 
company furnaces at Sydney, Nova Scotia, increased 12 percent, 
and small shipments were made to Germany and the United States. 
However, shipments to the United Kingdom, normally a major 
purchaser, dropped from 720,000 long tons in 1949 to 127,000 tons 
in 1950. This drastic reduction in exports caused a drop in employ- 
ment of 2,000 miners.” Prospects for 1951 were brighter owing to 
new purchase contracts with the United Kingdom ade late in 1950. 

The tramway, formerly used to transport ore 2 miles across the 
island to loading docks, has been replaced with 20-ton trucks, and 
underground mechanization continued. Wabana ore, though situ- 
ated for cheap ocean transport, suffers from its high phosphorus and 
silica content, which prevents its wide use in United Bites furnaces. 

Ontario.—Output of Steep Rock Iron Mines, Ltd., in 1950 was 
1,217,000 tons compared with 1,134,000 in 1949. Production was 
from the Errington open pit, which was stripped for production 
during the winter of 1949-50. The northern part of the Errington 
pit was being stripped for production in 1951, and the Hogarth mine 
was being drained preparatory to removing 40 million cubic yards 
of gravel and silt. The expected output of the Hogarth mine will 
bring total production of the Steep Rock district to over 3 million 
tons per year. Underground development in the Errington mine 
continues, with sublevels planned for draining the working level. 
Extensive drilling on the “C” deposit at Falls Bay produced favorable 
results not yet released in detail. 

Algoma Ore Properties, Ltd., produced and sintered siderite from 
its underground Helen mine in the Michipicoten district. The 
total of 958,000 tons of sinter was 45 percent higher than the 662,000 
tons produced in 1949. After sintering, one-third of this ore is 
consumed by Algoma Steel Corp. at Sault Sainte Marie and two- 
thirds by United States furnaces. It is particularly desirable because 
of its high iron and 3-percent-manganese content. 

Although the Helen mine was the only producer in this district 
during 1950, other ore bodies were being explored for possible exploita- 
tion. Near the Helen mine, the Ruth and Luc de osits have an 
indicated 40 million tons of ore that may be developed by the Jalore 
Mining Co., Ltd., a subsidiary of the Jones & Laughlin Steel Corp.; 
Siderite Hill, also near the Helen mine, has a proved 100 million tons 
of ore grading slightly higher than Helen ore. It is estimated that 10 
million tons could be mined from an open pit. The Britannia 
(formerly Bartlett) E owned by Algoma Ore Properties, lies 10 
miles northeast of the Helen mine Se though not suitable for open-pit 
mining contains a high-grade ore. In general, expansion in this 
district is conditioned by sintering capacity, since transportation costs 
for carbonate ore are such as to necessitate calcination and sintering. 

35 Durrell, W. H., Labrador Iron Ore and the St. Lawrence Seaway: Eng. and Min. Jour., vol. 151, No. 


5, May 1950, PP. 92-93. 
* Metal Bulletin (London), No. 3459, Jan. 17, 1950, p. 15. 
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In the Greenville area of Ontario and Quebec, large deposits of 
magnetite were discovered when anomalies were indicated by air-borne 
magnetometric surveys in 1949. Diamond drilling by Bethlehem Steel 
Corp. has proved tonnage running to millions in a deposit at Marmora. 
These deposits are similar to those in the Adirondack region oí New 
York, and presumably the ore would require crushing and magnetic 
concentration. 

The Quebec Iron € Titanium Corp. is processing titaniferous iron 
ore, sme ting 300 tons daily to produce 100 tons of pig and 130 tons of 
titania slag.’ 


OTHER COUNTRIES 


Brazil.—The vast iron-ore resources of Brazil have been the subject 
of extensive investigation and study by John Van N. Dorr II, 
geologist, United States Geological Survey. The study, a joint project 
of the Survey and the Brazilian Departmento Nacional da Producáo 
Mineral, undertook to appraise the quantity, quality, and types of 
iron ore in an area comprising approximately 4,000 square miles in the 
State of Minas Gerais. A preliminary discussion was published.” 

Exploitation of Brazil’s iron ore deposits is hampered by high costs, 
particularly with respect to transportation. A hard, dense, lump 
hematite is now being exported for use in open-hearth furnaces. 

Chile.—El Tofo mine of Bethlehem Chile Iron Mines Co. increased 
output 15 percent over 1949 to 2,940,618 gross tons. Bethlehem’s 
ocean transport facilities were described.” 

Cuba.—The Mayari deposit produced a small quantity of brown 
ore during 1950. Table 23 gives historical data for Cuban iron-ore 
mines. 


TABLE 23.—Iron ore shipped from mines in the Province of Oriente, Cuba, 
1884-1950, in gross tons 


Jurague, Dai- 


quiri and Si Mayari 
: Sigua Guama E] Cuero 
Year (h e d (hematite) dna (hematite) | (hematite) Total 
magnetite) 
1884-19488... 22, 740, 281 20, 438 4, 079, 158 41, 241 903, 103 | 27, 784, 221 
C! MAA DE Eeer 11, 
))) 8 0 M e 30, 215 
Fot! 22, 740, 281 20, 438 | 4, 120, 819 | 41, 241 | 903, 103 | 27, 825, 882 


Egypt.—Iron deposits at Aswan on the upper Nile River are esti- 
mated to contain 13.5 million tons of ore minable by surface methods.“ 
On the basis of this deposit, proposals to establish a domestic iron and 
steel industry capable of producing 300,000 tons of steel annually 
have been activated to the extent of having a survey of the possibili- 
ties made by European and American experts. This survey was 
reported to favor implementation of the proposed industry. 

Finland.—The Diet granted an appropriation in the 1950 budget 
for establishing a joint stock company to exploit the Otánmaki iron 


n Engineering and Mining Journal, vol. 151, No. 11. November 1950, p. 144. 

3* Dorr, John Van N., II. How Much Iron Ore in Brazil? Part I: Iron Age, vol. 166, No. 7, Aug. 17, 1950, 
pp.81-84. Part II, Iron Age, vol. 166, No. 8, Aug. 24, 1050, pp. 79-82. 

29 Skillings’ Mining Review, vol. 38, No. 39, Jan. 7. 1950. 

$ Foreign Commerce Weekly, vol. 38, No. 5, Jan. 30, 1950, p. 30. 
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deposit. On March 10, 1950, the initial meeting was held, and a joint 
stock company, Otánmaki Oy. „ was formed. The capital stock of 
the compan la "controlled by the Finnish Government, Bank of Fin- 
land, and Imatran Voima Oy, the leading Finnish electric power 
company.“ 

Finnish requirements for iron ore are made more urgent by efforts 
to pay war indemnities to Russia in terms of iron and steel products. 

France.—It was reported in December 1949 that a rich vein of 
iron ore had been discovered in the region of Salzerais, Meurthe et 
Moselle. A concession has been applied for by the general director 
of the Société des Fonderies de Pont-À-Mousson.? 

The deposits, near Caen, Normandy, which are principally car- 
bonate ores, altered near the surface to hematite and magnetite, are 
being considered for reactivation. Reserves are quite large. Ton- 
m estimates vary according to the depth to which mining is 

ed practicable.” 

French West Africa.—In addition to the Norman iron ore deposits, 
the French iron and steel industry has a deposit containing an esti- 
mated 165 million tons at Conakry, French West Africa. ECA funds 
amounting to $1,975,650 have been made available on a matching 
basis for development. 34 Development is under way, and the French- 
controlled Conakry Mining Co. hopes to begin ore shipments before 
the end of 1952. 

India.—Although India has vast deposits of iron ore that might be 
worked for export trade as well as for the domestic iron and steel 
industry, internal transportation difficulties have caused the Ministry 
of Commerce to place iron ore under export control.” 

A limited quantity was approved for export to Japan. 

Japan.—Iron ore for Japanese furnaces for many years came from 
deposits under its control in North China and Manchuria. However, 
with revival of the iron and steel industry following World War II, 
this ore was unavailable, and it became necessary to look elsewhere. 
Some ore was obtained from the Philippines, Malaya, and India; but, 
due to various reasons, the supply from these sources could not keep 
pace with demand, and the industry turned to western North 
America for additional tonnages. During the latter part of 1950, 
miners and export firms on the Pacific coast were actively searching for 
substantial deposits of iron ore upon which to build an export trade 
to Japan. 

Liberia.—The Bom Hills deposit of open-hearth lump iron ore was 
in process of development during 1950. Since mining is to be a sur- 
face operation and will require little in the way of stationary equip- 
ment, principal efforts were in the construction of rail facilities from 
the deposit 45 miles to Monrovia.“ This important new source of 
iron ore for United States consumption will begin shipments in 1951. 
A review of the history of this project explains the part played by the 
Liberia Mining Co., the Liberia Co., the Republic Steel Corp., and 
the Export-Import Bank.” 


n Bureau of Mines, Mineral Trade Notes, vol. 31, No. 2, August 1950, p. 16. 
2 Bureau of Mines, Mineral Trade Notes, vol. 30, No. A p. 10. 

33 Steel Magazine, vol. 126, No. 25, June 19, 1950, p 

n Canadian Mining Journal, vol. 7l, No. 9, September 1950, p. 95. 

u Mining World, vol. 12, No. e February IS "ad 

9» Mining World, vol. 12, No. 4, April 19 

m Engineering and Mining Jou iar 1315 No 1, January 1950, p. 85. 
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Malaya.—The Bukit Besi mine at Kuala Dungan in the Trengganu 
State has installed modern mining equipment from the United States, 
and plans call for greatly expanded production which will go to Japan, 
and possibly to Britain.“ 

Republic of the Philippines.—Iron mining is undergoing an en- 
couraging revival in the Philippines, supported by its principal 
customer, Japan. However, some uneasiness was expressed over 
currency exchange difficulties.** Prewar exports to Japan were of 
the order of 1,300,000 tons annually. 

Sweden.—European &nd American demand for Swedish iron ore 
gained considerable weight in late 1950 owing to expanded steel produc- 
tion in support of rearmament plans for members of the North At- 
lantic Pact. Output has approximately doubled since 1946, roughly 
paralleling the rehabilitation of the European iron and steel industry. 
'The Grangeburg iron mines were described.*? 

United Kingdom.— The lowest grade of iron ore in commercial use 
for the manufacture of iron and steel is produced from the ““iron- 
stone" mines, Lincolnshire, England. A description of these opera- 
tions includes the following typical analysis: Iron, 22.80 percent; 
managenese, 0.69 percent; silica, 8.07 percent; alumina, 4.53 percent; 
lime, 18.30 percent; magnesia, 1.96 percent; phosphorus, 0.34 percent; 
sulfur, 0.32 percent; loss on ignition, 24.37 percent; moisture, 9.80 
percent.*! 

It may be seen that use of this ore is possible because of the presence 
of over 20 percent of lime and magnesia, which more than fluxes the 
silica and alumina. 

Venezuela.—Wide interest was evinced throughout the Western 
Hemisphere early in 1950 when the United States Steel Corp. released 
for publication the story of its iron-ore explorations and discoveries 
in Venezuela. The news of this important development is now 
general knowledge to the reading public, some reference to the dis- 
coveries having been made by most news publications. One of the 
most comprehensive descriptions is identified by the footnote below.“ 
The Pao deposit, nearer to the mouth of the Orinoco River than Cerro 
Bolivar, has been under development for several years by Bethlehem 
Steel Co.; and, though no shipments were made during 1950, mining 
was begun and a stockpile was ready for shipment early in 1951. 

Other iron deposits in the Orinoco River area of Venezuela have 
been discovered, and in the San Isidro area the Government of 
Venezuela is surveying the possibilities.“ 


3$ Bureau of Mines, Mineral Trade Notes, vol. 30, No. 3, March 1950, p. 13. 
3? Engineering and Mining Journal, vol. 151, No. 1, January 1950, p. 132. 
x Ross, H. U., The Grangeburg Iron Ore Mines, Sweden: Skillings’ Mining Review, vol. 38, No. 47, 
ar. 4, 1950. 
Xn Ross. H. U., Ironstone Mining in Lincolnshire, England: Skillings' Mining Review, vol. 38, No. 51, 
pr. 1,1950. 
42 Lippert, T. W., Cerro Bolivar, Saga of an Iron-Ore Crisis Averted: Min. Engineering, vol. 187, No. 2, 
Feb. 1950, pp. 178-192. 
$3 Iron Age, vol. 165, No. 16, Apr. 20, 1950, p. 107. 
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TABLE 24.—World production of iron ore, by countries, 1944-50, in thousands 


Country ! 


North America: 


Canada alos 


United States. 


South America: 


Argentina e 


Reign 8 


U. S. S. R. 
United Kingdom: 


Great Britain 1... 


Philippines 


er many: 
Federal Republic ¢ 
Soviet zone 2 


R 


of metric tons ! 


[Compiled by Pauline Roberts] 


—— ee ee — 41 llc 


————MÁ—Ó eres | —Ó— — — | Eege 


wm em ee eg — 4 eege ege AS gees eoelseeeeee es ze elseeseeseee ees e 


—ͤ—ñ—ñ— — e e ale eeee eege 4441: —2 L“ rr ej 


—— — ee else ee e o ee e ep o 


Portuguese nd MN A esr ER ERR RE 


Turke 


wm ap e op e o o e 


e ee ge a e e 


Tunisia 
Union of South Africa 


Oceania: 


1, 030 1, 406 
1. 000 1 264 
283 275 
89, 795 71, 980 
43 55 
716 518 
945 1, 353 
323 462 
30 40 
276 1,116 
7,713 16, 232 
3, 904 
} 46, 000 { 2. 
13 
7 48 133 
134 132 
1, 406 2, 247 
79 60 
106 395 
141 112 
1,171 1, 596 
3, 930 6, 867 
17 18 
418,000 | 4 21, 000 
14 426 12, 368 
(24 399 
4,178 1 15 
9 2, 446 
1 1, 356 566 
\ 833 { 75 
14 (14) 
(3) 
126 112 
(9) OI 
1, 202 1, 671 
16) 1 
60 (14) 
841 741 
765 787 
132 184 
775 947 
1, 589 1, 849 
6 8 
162,000 | 154,000 


1 In addition to countries listed, Belgian Congo, Bulgaria, Burma, Egypt, Eritrea, French West Africa, 
Madagascar, Portugal, and South-West Africa report production of iron ore in past years, but quantity pro- 
duced is believed insufficient to affect estimate of world total. 

1 Data not available; estimate by author of chapter included in total. 


* Production of Tofo mines. 


4 Estimate. 


5 Including Moselle (Lorraine). 
* Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 


Data represent Trianon Hungary after October 1944. 


! Including titaniferous iron ore. 
? U.S. S. R. in Asia included with U. S. S. R. in Europe. 


10 Exclusive of bog ore, which is used mainly for purification of gas. 
u Production of National Resources Commission only. 


12 Includes iron-sand production as follows: 1945-46, 235,094 tons; 1946, 10,472 tons; 1947, 3,772 tons; 1918, 
2,588 tons; 1949, 23,724 tons; 1950, 87,504 tons. 
13 Fiscal year ended March 31 of year following that stated. 
14 Less than 500 tons. 


Iron and Steel 
by Robert H. Ridgway and Norwood B. Melcher 


A 
GENERAL SUMMARY 


TEEL production in the United States in 1950 reached an all-time 
high of 96,836,075 net (short) tons as compared with the previous 
maximum of 88,640,470 net tons in 1948. World production of 

steel ingots and castings in 1950 was estimated to be 186,000,000 
metric tons (205,027,800 net tons). This figure does not include 
production of castings by companies that do not produce steel ingots 
in the United States. Beginning at a high level, production increased 
generally throughout the year. In April and October production 
exceeded 100 percent of capacity. In June, because of the outbreak 
of the Korean War, metal prices began to spiral. By September 
formula prices had been set on steel-making scrap. A steel gray 
market had developed, and cold-rolled steel brought up to $360 per 
ton. By December steel prices had advanced; the Iron Age base 
composite rose $5.88 per ton, and tool-steel prices advanced 10 per- 
cent. Scrap buying. prices were raised by mills, sending the Iron 
Age scrap composite to $45.13. Steel gray-market prices were re- 
ported at approximately $400 a ton.! 

Steel production advanced in spite of the coal strike in February. 
In September the pattern for the fifth round" of wage increases was 
established, with an increase of 5 and 10 cents an hour plus cost-of- 
living adjustments and a $125 pension. In December steel wages 
were raised an average of 16 cents per hour. 

The 5-year write-off of taxes on defense plants stimulated plans for 
expansion. The steel industry planned to expand capacity to 
109,963,000 net tons by the end of 1952—9.4 million net tons over 
July 1, 1950, capacity. The United States Steel Corp. announced 
detailed plans for construction of the Fairless Works near Trenton, 

An integrated steel corporation for New England was planned, 
and a formal application for 5-year amortization of facilities was 
made. Western steel production followed the national pattern, with 
operations running 90 to 95 percent of capacity until the Korean 
War, when production reached 100 to 106 percent. Plant expansion 
and modernization of furnaces contributed to production capacity in 
the West as elsewhere throughout the country. 

In spite of the Chrysler 100-day strike, virtually all of the auto- 
motive industry’s production, sales, and profit records were shattered 
in 1950. The automotive industry received 14,496,230 net tons, or 
20.3 percent of the finished steel produced, according to Steel Mag- 

! Iron Age, vol. 167, No. 1, Jan. 4, 1951, p. 284. 
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azine.? An estimated 8,295,000 units (passenger cars and trucks) 
were produced. 

The construction industry received 11.9 percent of steel shipments 
in 1950. Construction of new houses (permanent, nonfarm dwellings) 
was high in 1950, with an estimated 1,379,000 units started during the 
year as compared with 1,025,100 in 1949. Total new construction 
during the year was valued at $27.7 billion, compared with $19.3 
billion in 1949, and absorbed 8.6 million tons of steel products. 


TABLE 1.—Salient statistics of iron and steel in the United States, 1946-50, in 
net (short) tons 


1946 1947 1948 1949 1950 
Pig iron: 
Production............................ 44, 842, 025 | 58, 327, 231 | 60,073, 140 | 53, 323, 142 | 64, 499, 983 
Shipments RA ee A 45, 075, 890 | 58, 367, 510 | 60,051,350 | 52, 919, 019 64, 625, 146 
III/’; TER EAE 091 32, 624 1 219, 252 99, 804 195, 965 
Weu 6150205 ci 95, 698 40, 202 7, 032 81, 309 6, 813 
Steel: ! 
Production of ingots and castings 
Open-hearth: 
E EE 60, 112, 300 | 76, 209, 268 | 78, 714, R52 | 69, 742, 15 85, 661, 651 
r ĩðͤ ECT E 599, 663 664, 525 625, 305 506, 6 600, 858 
Bessemerr 3,327,737 | 4, 232 543 | 4,243,172 | 3,946, 656 4, 534, 558 
FCC ) 2,563,024 |{ 15 1) 6,057, 141 | 3,782,717 | 6,039,008 
¡A AAA A y 3,787,717 d , 
rr ĩ 66, 602, 724 84. 894, 071 | 88, 640, 470 | 77, 978, 176 | 96, 836, 075 
Capacity, annual, as of Jan. 11. 91, 890, 560 | 91, 241, 250 | 94, 233, 460 | 96, 120, 930 | 99, 382, 800 
Percent of capacity.................... 72.5 93. 0 94.1 81.1 96. 9 
Production of alloy stcel: 
Stanles ée 550, 007 519, 033 617, 378 2 455, 093 832, 309 
Other than stainless................... 5, 527,098 | 6,908, 208 | 7,863,736 | ? 5, 442, 476 7,737, H 
NI WEE 6,077,195 | 7,428,231 | 8,481,114 | 5, 897, 569 8, 570, 105 
A O Oa LS LS Y ZZZZZ 
Shipments of steel products: 
For domestic consumption 45, 763, 761 | 58, 850, 458 | 62, 728, 250 | 54, 586,039 | 69, 665, 819 
For export........4 coss se suce osse eva 3,011,771 | 4,206,692 | 3,244,888 | 3,517, 971 2, 506, 473 
!( ˙m site 48, 775, 532 | 63,057, 150 | 65, 973, 138 | 58, 104, 010] 72, 232, 292 


t American Iron and Steel Institute. 
2 Revised figure. 


The container industry used more steel in 1950 than in 1949, when 
consumption dropped below the 1948 figure. The figure for 1950 was 
5.9 million net tons and the 1948 figure, 5.3 million tons. Railroads 
received 6 percent of the steel products in 1950, as in 1949, and 8 
percent in 1948. Freight-car loadings in 1950 increased substantiall y 
over 1949. Shipbuilding requirements were at the lowest point since 
1946, and exports were at the lowest rate in more than a decade. 

Steel products for export decreased markedly from 1949, according 
to the U. S. Department of Commerce. However, exports of gal- 
vanized iron and steel sheets increased from 85,594 net tons to 100,361 
net tons; rail joints, splice bars, fishplates, and tieplates increased 
slightly; and railroad spikes more than doubled. 

Average weekly hours per worker in the steel industry were 39.9 
hours as compared with 37.9 hours in 1949 and 39.1 hours in 1948. 
Average hourly earnings were $1.689 as compared with $1.703 in 1949. 
Total employment was higher in 1950 than in 1949, increasing from 


1 Steel, vol. 128, No. 1, Jan. 1, 1961, pp. 123-136. 
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FIGURE 1.— Trends in production of pig fron and steel ingots in the United States, 1890-1950. 


511,000 in January to 556,000 in December 1950. The composite 
price of finished steel as published in Iron Age was 3.837 cents per 
pound throughout the year until December, when the price was 
increased to 4.131 cents per pound. 


PRODUCTION AND SHIPMENTS OF PIG IRON 


Domestic production of pig iron, exclusive of ferro-alloys, increased 
21 percent over 1949 and 7 percent over 1948 to 64,499,983 net tons 
in 1950. Pig iron production in 1950 consumed 91,600,306 net tons 
of domestic iron and manganiferous ores, and 6,635,420 tons of foreign 
ores (mainly from Africa, Canada, Chile, Mexico, and Sweden), 
18,766,333 tons of sinter, and 9,538,226 tons of miscellaneous iron- 
bearing materials. In addition to these raw materials, 2,020,407 tons 
of home scrap and 130,599 tons of flue dust were consumed in making 
peu in 1950. 

hipments of pig iron increased 22 percent in quantity and 24 
percent in value from 1949. The figures in table 4 cover total “ship- 
ments," which consist predominantly of molten pig iron transferred 
to steel furnaces on the site. Values for merchant pig iron are in- 
cluded. However, the average value per ton of pig iron is lower than 
market prices published in trade journals because handling charges, 
selling commissions, freight costs, and other related items are not 
considered. The term “shipped,” as distinguished from “production,” 
refers in the case of onsite transfers to departmental transfers, upon 
which value is placed for bookkeeping purposes rather than to actual 
sales as in the case of merchant pig iron. 
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TABLE 2.—Pig iron produced and shipped in the United States, 1949-50, by States 


Produced Shipped from furnaces 
State 1949 1950 
1949 (net 1960 (net T 
tons) tons) 
Net tons Value Net tons | Value 
Alabama 3,602, 801 | 4,347,331 | 3,664,801 | 3131, 162 133 | 4,307,035 $167, 984, 326 
California VN 504, 581 660, 463 494, 300 667, 145 
lor&do.............. 

Sea 2,068, 917 | 2,572,895 | 2,003,329 103, 312763 2 577 127 139, 453, 422 
Ilinols................| 4,912,810 | 6,035,333 | 4,904, 281 204, 467, 609 | 6,038, 572 258, 242, 109 
Indiana 6,014,258 | 7,018,237 | 6,028, 173 248, 700, 000 | 7,012, 970 297, 568, 747 
Kentucky ._.......... 627, 435 753, 855 627, 435 (1 753, 855 (i 

. 2, 929, 142 604 | 2,931, 596 (1 3, 525, 475 ( 

assachusetts. ....... 168, 061 147, 511 125, 422 H 181, 908 0 
Michigan 1, 534, 756 189, 696 | 1, 842, 206 1 2, 157, 208 (i 
Minnesota 7, 230 77 455 378 (1) 652, 267 (1) 

New Vork. 409 | 4,154, 3, 243, 142, 107, 633 221, 534 180, 158, 268 

SS aaron 10, 567, 321 | 12 510, 703 | 10, 524, 132 430, 627, 906 | 12, 521, 354 530, 707, 544 

Pennsylvania 55 15, 007, 287 | 18, 239, 608 | 14, 893, 515 641, 033, 455 | 18, 300, 347 406, 589 
ennesse6...........- 

West Virginia... 1, 485, 134 | 1,704, 844 |! 1 480, 651 (1) 1, 709, 169 () 
Undistributed 1 — loonoooooooo- 323, 882, 888 406, 700, 469 

Total. 53, 323, 142 | 64, 499, 083 | 52,919,019 | 2,225, 204, 357 | 64,626, 146 | 2, 769, 401, 474 


1 Data that may not be shown separately because they would reveal individual company operations 
are combined as Undistributed.” 


TABLE 3.—Foreign iron ore and manganiferous iron ore consumed in the manu- 
facture of pig iron in the United States, 1949-50, by sources of ore, in net 
tons 


TABLE 4.—Pig iron shipped from blast furnaces in the United States, 1949-50, 


by grades ! 
1950 
Grade Value 
Net tons 
Total Average 
Foundry...................... $91, 817. 177 $39.42 | 3,221,744 | $134, 068, 514 $41.61 
Basic. OP 1, 739, 650, 516 ; 50, 546, 029 |2, 162, 481, 670 42. 78 
Bessemer..................... , 109, . 7,385, 236 | 320, 747, 035 43. 43 
Low-phosphorus. ............. 10, 190, 651 304, 259 14, 655, 875 48. 17 
Malleable....................- 392, 445 2, 995, 210 | 129, 650, 167 43. 29 
AM other (not ferro-alloys) .... 173, 668 7, 798, 213 44. 90 
KN E 52, 919, 019 |2, 225, 294, 357 64, 626, 146 |2, 709, 401, 474 42. 85 


! Includes pig iron transferred directly to steel furnaces at same site. 
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Metalliferous Materials Used.—The Production of pig iron in 185 
required 117,002,059 net tons of iron ore, sinter, and Manganiferois 
iron ore, 3,533,600 net tons of mill cinder and roll scale 3,600,267 


of pur- 


Foreign iron ore 
en and foreign manganese-bearing ore 
from Africa were also used. 


TABLE 5.—Number of blast furnaces (including ferro-alloy blast furnaces) in 
the United States, 1949-50 


[A merican Iron and Steel Institute] 
Dec. 31, 1949 


Total 


inb td SS war woth A E 


urnaces at Pueblo, Colo., originated 
ines, Iron Count » Utah, and the 
Manganiferous iron ore from 
ex., was also used. 
Used various domestic iron 
rials mined on the Cuyuna range 
Africa, Chile, and Sweden. 
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PRODUCTION OF STEEL 


Steel production rose to 96,836,075 net tons in 1950, an increase of 
24 percent over 1949, and steel capacity increased 4 percent. Accord- 
ing to the American Iron and Steel Institute, average annual capacity 
as of January 1 and July 1, 1950, was 99,982,650 net tons. Of the 
total tonnage of steel ingots and castings produced in the United 
States in 1950, 89 percent was made in open-hearth furnaces as com- 
pared with 90 ‘percent in 1949 and 90 percent in 1948; 5 percent was 
made in Bessemer converters, and 6 percent was made in electric 
furnaces compared with 5 percent in 1949. 

In 1950, 38.8 percent of the domestic steel output was made by 
furnaces in the Pittsburgh-Youngstown district, 21.6 percent in the 
Chicago district, 19.4 percent in the Eastern district, 9.6 percent in the 
Cleveland-Detroit district, 5.6 percent in the Western district, and 
5.0 percent in the Southern district, compared with 38.7, 22.0, 19.8, 
9.0, 5.5, and 5.0 percent, respectively, in 1949. 

The data concerning steel production used by the Bureau of Mines 
are furnished by the American Iron and Steel Institute. The output 
from steel foundries that do not produce steel ingots is not included 
in the production data. 

Alloy Steel.—The steel output for 1950 included 8,570,105 net tons 
of alloy steel ingots and castings. This figure represents a sharp 
increase in alloy-steel production over 1949, when there was a slump, 
but is only slightly higher than that for 1948. Alloy production 
represents 9 percent of the total steel compared with 8 percent in 1949 
and 10 percent in 1948. The alloy-steel data include steels in which 
the minimum of the range specified, in one or more of the elements 
named, exceeds the following percentages: Manganese, 1.65 percent; 
silicon, 0.60 percent; copper, 0.60 percent; or aluminum, boron, 
chromium, cobalt, columbium, molybdenum, nickel, titanium, tung- 
sten, vanadium, zirconium, and other alloying elements, any added 
percent. The output of alloy steel in 1950 increased 45 percent over 
1949 compared with the total steel increase of 24 percent. Of the 
alloy steel produced in 1950, 67 percent was made in basic open- 
hearth furnaces, 1.4 percent in acid open-hearths, and 31.6 percent in 
electric furnaces ; none was produced in Bessemer converters. The 
percentage of alloy stecl made in electric furnaces in 1949 was 27. 


TABLE 7.—Steel capacity, production, and percent of operations, 1046-50, in net 
tons ! 


{American Iron and Steel Institute] 


Production 

Annual 

Year capacity 
as of Jan. 1 Open 
hearth 


——— Ew&—4k1!— ——ññ.—ñ ns AOS | | e A 


H PA 91, 890, 560 | 60, 711, 983 » 327, 2, 563, 024 


Bessemer | Crucib!e Electric 


o 91. 241,250 | 76,873, 743 , 232, 3, 787, 717 
1943 94. 233, 460 | 79, 340, 157 » 243, 5, 057, 141 
„„ 96, 120, 930 | 70. 248. 803 » 946, 65 3, 782, 717 
¡APA 99, 392, 500 | 86, 262, 509 , 534, 6, 039, 008 


1 The figures include only that portion of the capacity and production of steel for castings used by foundries 
which were operated by companies producing steel ingots. Omitted portion is about 2 percent of total 
steel production. 

2 Included with“ Electric.” 
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TABLE 8.—Open-hearth steel ingots and castings manufactured in the United 
States, 1946-50, by States, in net tons! 


[American Iron and Steel Institute] 


State 1946 1949 1950 

New England States 367, 868 381, 763 485, 007 
New York and New Jersey...... 3, 242, 138 4, 213, 369 4, 277, 040 4, 020, 711 4, 820, 177 
Pennsylvania 17, 495, 219 22, 911, 984 23, 648, 314 19, 759, 983 24, 610, 259 
a ]%ꝛ¹eꝛAa ⁰ A 11, 446, 783 14, 026, 978 14, 045, 722 12. 215, 389 15, 200, 938 
Indians. .......-.- -2-2 8, 359, 305 10, 128, 496 10, 453, 975 9, 099, 413 11, 055, 043 
Illinois 4, 851, 975 6, 206, 370 6, 269, 723 5, 886, 460 6, 831, 337 
Other States. 14, 948, 675 | 18, 957, 945 20, 190, 859 18, 885, 084 23, 250, 748 

TOU) ic ee 60, 711, 963 | 76, 873, 793 79, 340, 157 86, 262, 509 


! Includes only that portion of steel for castings produced in foundries operated by companies manu- 
facturing steel ingots. See table 7. 


TABLE 9.—Besse mer-steel ingots and castings manufactured in the United States, 
1946-50, by States, in net tons ! 


[American Iron and Steel Institute] 


State 1949 1950 
Ode ee 1, 447, 825 1, 936, 873 | 1,760, 006 2, 000, 294 
Pennsylvania. 1. 143. 388 1,355, 934 | 1. 174. 866 1, 203, 746 


Wer AAA AA 736, 524 950,365 | 1,011, 784 1, 240, 518 


——— A SS 1 ö— . [ö—Q— 


jio t Mt — 3, 327, 737 4, 243, 172 | 3, 946, 656 4, 534, 558 


Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turing steel ingots. See table,7. 


TABLE 10.—Steel electrically manufactured in the United States, 1945-50, in net 
tons! 


{American Iron and Steel Institute] 


Year Ingots Castings Total Year Ingots Castings Total 
ke 3, 38 1. 678 75, 028 3, 456, 704 1948.......... 4. 973, 611 83, 530 | 25,057, 141 
1945... 2, 479, 064 83, 960 22, 553, 024 1949.......... 3, 687, 077 P5, 610 | ?3,782, 717 
1947.........- 3, 680, 500 107, 217 3, 787, 717 || 1990.......... 5, 927, 509 111, 499 | ? 6,039, 008 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac- 
turíng steel ingots. See table 7. 
2 Includes a very small quantity of crucible steel. 


TABLE 11.—Alloy-steel ingots and castings manufactured in the United States, 
1946-50, by processes, in net tons ! 


[American Iron and Steel Institute] 


Process 1946 1947 1048 1949 1950 
Open hearth: 
A ͤ 4,325,657 | 5,520,540 [ 6,285,054 | 4,192,344 | 5. 738, 067 
"M ————— 115, 711 128, 754 128 915 | 105. 550 123, 253 
FHClDIOG... aii EE el 
Ei ee ipn unc (e eiie. ] 1,635,827 | 1,778,937 | 2,067,145 | 1,599,675 | 2, 708, 785 
"Toile uto e eere NEE 6,077,195 | 7,428,231 | 8,481,114 | 5,897,569 | 8,570,105 


! Includes only that portion of steel for castings produced in foundries operated by companies manufac» 
turing steel ingots. See table 7. 
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Electric furnaces produced proportionately more alloy steels in 1950 
than in 1949; 45 percent of the steel made in electric furnaces was allo 
compared with 42 percent in the previous year. Typically, steels 
with high alloy content are made in electric 8 and steels with 
lower alos content by the open-hearth process. 

Metalliferous Materials Used.—During 1950 steel furnaces used 
3,495,862 tons of domestic iron ore and 1,799,089 tons of foreign ore; 
the latter originated in Africa, Brazil, Canada, and Sweden. Also 
used were 1,310,471 tons of sinter made from both foreign and domestic 
ores. Scrap and pig iron used in steel furnaces in 1950 totaled 107.4 
million net tons; of this total, 52 percent was pig iron, 26 percent 
home scrap, and 22 percent purchased scrap. Both charge ore and 
feed ore are employed in the basic open-hearth process. Charge ore 
is used to add oxygen to the charge before it is melted. This ore 
should be low in combined and uncombined moisture, silica, and fines. 
Ore with a high silica content requires large additions of limestone 
and consequently produces large volumes of slag, which reduces 
furnace efficiency. Iron-ore sinter has been found to be a good charge 
ore in open-hearth practice. 

Feed ore, which is added to the heat during the working period, 
should be hard, dense, coarse, and low in moisture. though 
moderately high silica ore can be used as feed, it is undesirable as a 
charge ore because of the large quantity of slag resulting. Lump ore, 
which is preferred as a feed ore, is high-priced, and the supply is 
limited. ‘The Vermilion range in Minnesota, the Marquette range 
in Michigan, and districts in New York and New Jersey are the 
large sources of this grade in the United States. Recently, large 
tonnages of high-grade lump ore have been obtained from Brazil, 
and Liberia is expected to begin shipments in 1951. 


TABLE 12.—Metalliferous materials consumed in steel furnaces in the United 
States, 1946-50, in net tons 


Iron ore Manganese ore Iron and steel scrap 
EEE ee ees ae ere Ferro- | | ?: 
Year Sinter e = Pig iron | alloys 5 
omes- or- ur- 

Domestic; Foreign tic eign Home ahased 
1946........... 3, 117, 774 446, 611 769, 640 2, 364 2, 110,38, 443, 934| 1, 044, 000 19, 868, 551 | 16, 513, 487 
1047... osa 3, 795, 886| 809, 191| 1, 134, 542 2,080} 3, 512,50, 177, 381 1 250, 000,23, 993, 919 20, 791, 449 
1948........... 3, 808, 155| 1, 064, 513| 1, 114, 032 2, 698 4, 159 52, 177, 785, 1, 300, 000 24, 689, 529 22, 590, 571 
1949........... 3, 152, 797 1, 107, 625 1, 051, 746 1, 231 3, 033 46, 502, 5U3 950, 000 22, 675, 212 17, 753, 002 
198090 3, 495, SS 1, 799, 089 1, 310, 471 2, 877 1, ei 269, 610; 1, 320, 2 353, 503 23, 738, 078 


CONSUMPTION OF PIG IRON 


Consumption of pig iron in 1250 increased 22 percent over 1949. 
Pig iron, a product of the blast furnace, is a semiraw material; except 
for a small quantity used in direct castings, it moves to steel-making 
or iron-melting furnaces for refining, alone or mixed with other 
ingredients. In 1950, 86 percent of the pig iron went to the steel- 
making furnaces (open-hearth, Bessemer, and electric) to be processed 
into steel. Direct castings took 4 percent, and the remaining 10 

ercent was consumed in iron-making furnaces, of which the cupola 
is the most important. 
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TABLE 13.— Consumption of pig iron in the United States, 1947-50, by type of 


furnace 
1947 1948 1949 1950 
Type v cutee A — A 
or equipmen Percent Percent Percent Percent 
Open-hearth......... 45, 338, 462 71.8 | 47,267, 334 78.8 | 41,782, 506 78.2 | 50,940, 134 78.5 
Bessemer...........- 4, 711, 581 8.1 4, 778, 137 8.0 4, 612, 408 8.6 5, 169, 835 8.0 
Electric. ............ 127, .2 132, 314 .2 107, 589 .2 153, 641 .2 
o F 5, 438, 727 9.3 5, 280, 957 8.8 | 4,764,003 8.9 6, 059, 188 9.3 
Statec 413,900} .7| 68,003}  .6| m. 84% Al 334,613 5 
Crucible............. 1, 312 () 1, 013 6 1, 052 1) 1, 190 ( 
Puddiing. 16, 573 O) 14, 979 1 : l 3, 168 (!) 
Direct castings...... 2, 241, 789 9 2, 183, 572 3.6 1, 901, 760 3.6 | 2,275, 349 3 
Miscellaneous 1, 073 (1) 95 (1) ( (1) 
Tol. 58, 200, 755 100.0 | 60, 026, 404 100.0 | 53, 446, 765 100.0 | 64, 943, 118 100.0 
1 Less than 0.05 percent. 
TABLE 14.—Consumption of pig iron in the United States, 1946-50, by States and 
districts 
1946 1947 1948 1949 1950 
State and district Con- Con- Con- Con- Con- 
sum-| Net tons ¡sum-| Net tons sum-| Net tons sum- Net tons sum- Net tons 
ers ers ers ers ers 
Connecticut 55 88, 307 58 92, 114 59 73, 173 56 56, 835 54 75, 868 
Malne 16 10, 267 15 14, 111 15 14, 882 11 10, 304 13 9, 657 
Massachusetts 94 154, 654 98 A 100 219, 453 95 174,401; 101 218, 931 
New Hampshire.......- 15 5, 992 16 5,771 16 4, 178 15 3, 252 16 4, 190 
Rhode Island. .......... 10 28, 339 12 31, 036 11 23, 520 11 32, 217 15 41, 223 
Vermont 12 9, 411 14 10, 007 14 7, 687 13 6, 328 13 8, 783 
Total New England. 202 206, 970 213 352. 297 215 342, 893 201 283, 337] 212 358, 652 
Delaware 7 7 7 7 6 
. 77) 252 4 ( Al 212 848 d 374,384 | 550 317, aal 73) 365,985 
New York.............. 179| 2, 201, 586| 172| 2, 966, 882 174| 2, 948, 785| 170| 2, 652, 854 163) 3, 060, 001 
Pennsylvania E 354 13, 120, 922 349/17, 287, 166 401/17, 667, 3500 390/14, 834, 486| 347/18, 315, 008 


—— . | ——— — F—Kẽ—a— [——ü—ä— |————————————— | — érX—ñ,¶ 2— 
—ä—ñ— — ee | ——M —ͤ— — — — | ee ———— | — — 


Alabama 66) 2, 568, 276 69 3, 356, 612 74 3, 500, 6144 72 3, 152, 3111 79 3,777,495 

Distriet of Columbia 1 1 3 2 1 

Kentucky 242, 629, 314 24/3, 150, 317] 253, 640, 266] 22 3, 593, 087|? 224, 347, 710 

Vo dee EE y + i ; E 

C 1 1 4 1 

Georgia ee Ee 52 } 63, 613 49 37, 525 51 \ 38, 565 50 70, 171 49 86, 243 

Mississippi 8 2, 256 8 2, 596 8 2, 271 8 1, 283 8 1, 166 

North Carolina 90 28, 423 47 27, 466 44 20, 482 45 20, 958 52 30, 658 

South Carolina x 7, 348 i 9, 169 E 9, 404 5 7, 360 E 11, 424 
enness eee 1 

Vn oo 197, 055|{ 54) 254, 52 53 ) 205538 [ 49) 213,323) 400 282, 580 

West Virginia 25| 1, 115, 785 25| 1,379, 112 26, 1,585, 755 23| 1, 600, 150 22| 1, 869, 337 
Total Southeastern....| 386| 6, 612, 070 379| 8,216,999| 387 9, 063, 195| 370| 8,658,653| 380/10, 406, 613 

Arkansas 4 4 4 3 6 

Louisiana 12 5, 620 11 8, 766 12 7, 025 12 6, 015 11 7, 280 

Oklahoma 9 9 11 

¿> TEE 37 54, 1388 37 120, 091 38 230,947| 37| 198,318, 45 356,724 
Total South Central...| 63 59, 758 GU 125, 857 63 237,972 03, 204, 333 76 364,004 


For footnote, see end of table. 
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TABLE 14.—Consumption of pig iron in the United States, 1946-50, by States and 


districts—Continued 
1946 1947 1948 1949 | 1950 
State and district Con- Con- Con- Con- Co | 
sum-| Net tons [sum-| Net tons sum Net tons sum Net tons sum - Net tons 
era ers ers ers ers 
Illinois 1 208 3,716, 293| 208 4,782,722. 216| 4,809, 697 209 4, 498, 693| 204| 5, 465, 752 
Indiana—— 1260 5, 356, 288| 128 6, 810, 122| 137 7, 075, 885 135 6, 303, 356| 132 7, 480, 127 
7 eee 58 104, 744 54 98.116) 50 91. 201] 52 107, 3533 54 101,702 
Nebraska... n] Wand n) well Gd aof n] 10 624 10) 10,887 
Wisconsin.... 11002 275,887|( pie j2 797. 794 522 2,970, al 1210 082,025 | 122 [3,985,516 
Minnesota 610 443,861 59 58.  458,139| 54] 383, 601 39) 541,493 
Missouri 52 93,208] 51| 80,926] 51 57. 654 49 63, 524 45 86,939 
South Dakota.: a) af 1 sall ) ms( 1) æf 2) ae 
Ohio 1 — RI 9, 162, 118| 299 11, 674,075] 327,11,633,581| 319/10, 134, 409| 233 11, 667, 857 
Total North Central. . 1, 127,21, 169, 706|1, 117,26, 643, 575 1, 169|27, 160, 420,1, 145|24, 440, 836 1, 106/29, 344, 881 
Arizona 
Nevada 5 1, 022 4 1, 215 4 1, 251 4 1, 194 3 1, 520 
New Mexico 
Sean ] 26 761. 468) 26| 1, 511, 70% 30| 1,583,437, 31| 1. 364, 07 25| 1,766,874 
Idaho... 315 2 194 2 167 
Wroming. 4 1, 547 5 3,041 2 4 2 5 2 4 
ontana . 4 320 4 305 3 207 
Total Rocky Moun- 
Goin. 35| 764. 037 35| 1, 515, 960 42 1. 588, 327 43| 1,365,795| 35| 1,768,772 
J!. ãĩͤùͥ½ͤ VCC rgo ee 
Washington... ay 375( 310 1.12 SI 20.90 1,342 A) 21,402 
California —— 123| 520,288, 116} 635, 164 111 625, 229 108 673, 613 105 937,740 
— —— ʒͤ— ä6— | a —— —œ— —— Leger — | 
Total Pacific Coast....| 186 554, 083 173 652, 976 163 646, 078 166 4688, 955 157 959,202 
Undistributed 1 7 216,198 —— ........- Ee Ve EE CR 
Total United States...,2, 616 45, 071, 630 2, 589 58, 290, 755 2, 701 60, 026, 404 2, 633 53, 446, 765 2, 555 64, 943, 118 
| | | 


| | | | | | 


1 In 1947 some pig iron consumed in California, Minois, Kentucky, Maryland, New Jersey, Ohio, and 
Pennsylvania—not separable—is included with '* Undistributed.” 


Plants using pig iron in 1950 were located in all 48 States and the 
District of Columbia, but consumption is concentrated largely in 
the steel-making centers of the North Central, Middle Atlantic, and 
the Southeastern States. 


PRICES 


The average value of all grades of pig iron given in the accom- 
panying table is compiled from producers’ reports to the Bureau of 
Mines. The figures represent value f. o. b. blast furnaces and do not 
include the value of ferro-alloys. The general average value for all 
grades of pig iron at furnaces was $42.85 in 1950 compared with 
$42.05 in 1949. 
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TABLE 15.—Average value per net ton of pig iron at blast furnaces in the United 
States, 1946-50, by States 


State 1946 1947 1948 1949 1950 

AlabamB. i. oe ecw rias $21. 15 $28. 12 $36. 52 $35. 79 $39. 00 
California, Colorado, and Utah............ 21. 25 30. 50 40. 93 42. 92 44. 52 
y A cA Riu EL CA EE 25.17 30. 97 35. 72 41. 69 42. 77 
eee, . 25. 46 30. 57 37.86 41. 26 42. 43 

Mich A 27.19 (!) (1) (i) (1) 
New A] A subse ccc cewcscess 22. 82 27. 54 32.70 43.81 42. 68 
A O A eae 24. 90 30. 87 37. 98 40. 92 42. 38 
Pennsylvan la. 24. 70 30. 23 36. 68 43. 04 43. 09 
Other States zz 24. 95 31. 67 38. 77 44. 59 44. 73 
Average for United States 24. 40 30. 34 37. 17 42. 05 42. 85 


1 Included with “Other States.” 
2 Comprises Kentucky, Maryland, Massachusetts, Michigan (1947-50 only), Minnesota, Tennessee, 
Texas, Virginia, and West Virginia. 


The average monthly prices of foundry, Bessemer, and basic pig 
iron at Mahoning Valley furnaces and foundry pig at Birmingham 
ee ee according to published market quotations, are summarized 
in table 16. 


TABLE 16.— Average monthly prices per net ton of chief grades of pig iron, 1949-50 
(Metal Statistics, 1951] 


Foundry pig | Foundry pig | Bessemer pig | Basic pig iron 
iron at Birming-| iron at Valley | iron at Valley at Valley 
Month ham furnaces furnaces furnaces furnaces 


TTT ateweseee ste $38.73 | $35.16 | $41.52 | $41.52 | $41.96 | $41.96 | $41.07 | $41.07 
A PA eeu nS 38.73 | 37.39 | 41.52 | 41.52, 41.96 | 41.96 | 41.07 41.07 
Mare duis 38.73 | 37.84 | 41.52 | 41. 52 41.96 | 41.96 | 41.07 41.07 
Fill ee eier 38.73 | 37.84 | 41.52 | 41.52| 41.96 | 41.96 | 41.07 41.07 
//“ ws se es pec 35.16 | 37.84 | 41.52 | 41.52 | 41.96 | 41.96 | 41.07 41.07 
rte 35. 16 7.84 | 41.52 | 41.52 | 41.96 | 41.96 | 41.07 41. 07 
ENT A . hee ens mEeIE 35.16 | 37.84 | 41.52 | 41.52, 41.96 | 41.96 | 41.07 41.07 
AURUSL AA coe SE 35.16 | 37.84 | 41.52 | 41.52| 41.96 | 41.96 | 41.07 41.07 
SepterBber..l.. cocecoaccce e ce ec 35.16 | 38.46 | 41.52 | 42.19 | 41.96 | 42.63 | 41.07 41. 74 
Geh 8 35.16 | 40.06 | 41.52 | 44. 20 | 41.96 | 44.64 | 41.07 43.75 
NOVEIN DOP. cocoa 35.16 | 40.96 | 41.52 | 44.20 | 41.96 | 44.64 | 41.07 43.75 
Deen 8 35.16 | 43.24 | 41. 52 46.61 | 41.96 | 47.05 | 41.07 46. 16 

eise 8 36.35 | 38.60 | 41.52 | 42.45 | 41.96 | 42.89 | 41.07 42. 00 


TABLE 17.—Composite prices of finished steel in the United States, 1943-50, by 
months, in cents per pound 


[Iron Age] 


E AAA A 2.396 | 2.306 2. 412 2.464 | 2.877 | 3.193 | 3.720 3. 837 
Peril 8 2.308 | 2.306 | 2.427 2. 5552. 8843. 125 3.719 3. 837 
E AA aae 2.396 | 2.396 | 2.432 | 2.719 2.884] 3.241 | 3.715 3. 837 
Fl arcas 2.396 | 2.396 | 2.433 | 2.719 | 2.884 | 3.241 | 3.709 3. 837 
EE NR EE 2.396 | 2.398 | 2.436 | 2.719 | 2.884 | 3,214 | 3.706 3. 837 
I ³ĩð K 2.396 2. 396] 2.464 | 2.719 2.884 | 3.211 | 3. 705 3. 837 
KT AA A A 2.306 | 2.396 | 2.464 | 2.719 | 2.914 | 3.293 | 3.705 3. 837 
IJ A A 2.396 | 2.396 | 2.464 2.719] 3. 193 3.720 | 3.705 3. 837 
„o eege 2.396 | 2.396 | 2.464 | 2.719 | 3.193 | 3.720 | 3.705 3. 837 
err AAN O 2.390 | 2.396 | 2.464 | 2.719 | 3. 193 3.720 | 3.705 3. 837 
NOTE Dear corra 2.396 | 2.396 | 2.464 2. 719 3.193 | 3.720 | 3.705 3. 837 
Dem 2.396 | 2.396 | 2. 464 2.747 | 3.193 3. 7203. 756 4. 131 
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FOREIGN TRADE? 


The increased demand for steel at home led to a marked increase in 
imports of both pig iron and steel from abroad and a decrease in 
exports in 1950. 15 of pig iron increased nearly eightfold (from 
99,804 net tons in 1949 to 795,965 tons in 1950), and imports of steel 
(manufactures and semimanufactures) rose from 304, 604 net tons to 
1,095,571 tons. Exports of pig iron dropped from 81, 309 net tons 
($3, 353 ,602) in 1949 to 6,813 tons ($321,975) in 1950 and steel, from 
3,517,971 net tons to 2 ,566, 473 tons. 

Largest quantities of pig iron came from the Netherlands, Germany, 
and Canada, with Austria and France following in order. 

Imports and exports of iron and steel products are given in detail 
in tables 19 and 20. Imports of semimanufactures increased more 
than that of manufactures between 1949 and 1950. The largest item 
in manufactures was structural iron and steel and in semimanufac- 
tures, boiler and other plate iron and steel, n. e. s." 


TABLE 18.—Pig iron imported for consumption in the United States, 1946-50, 
by countries, in net tons 


[U. 8. Department of Commerce] 
Country 1946 1947 1948 1949 1950 
North America 
a EEN 1, 287 1, 747 5, 729 12, 270 187, 53 
Eer 8 11, 248 ¡AA ĩ - EE 
South mación: 
JA A S NT rcrum AA %%% A NEE 
AAA . ß 3 dbl 
rr; EE, AG VE, EEN 7, 583 
RE 
(Ia SE AED 281 19, 145 5, 145 56, 635 
Belgium: Luxembourg.................]............|- -.-..--...-. 33, 147 15, 688 8, 086 
UESTRE EON! HE A eres M, 876 340 37, 640 
Ge many J M RR M AA E Son 2, 383 224, 684 
Netherlands... eee 2, 711 t 45, 020 20, 527 243, 322 
/// ²˙“ͥãĩ | aom aca nba ard 9, 482 23, 919 146 5, 364 
Poland-Danzig........................]............ E, MAA GE ß 
zee S 1. 301 436 14, 798 
os A «Mm. A ) II ME 
United Kingdo nn 1. 528 8 570-1. ores 193 2, 816 
IE EE ³ ³ x EE 16, 101 23, 077 7, 168 
Africa: Union of South Africa. ll 336 
Oceania: Australliii nnn 26, 902 19, 599 |............ 
Total: Net tons 091 32, 624 1 219, 252 
ON AA AAA 192 519 | $1, 738, 812 311.810, 853] $4, 701 779 $25, 874 102 
! Revised figure. 


3 Figures on oponi and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 


IRON AND STEEL 


657 


TABLE 19.—Major iron and steel products imported for consumption in the 
United States, 1948-50 
U. S. Department of Commerce] 


1948 1049 1950 
Products 
GE Value | Net tons Value Net tons Value 
Semimanufactures: 
Steel 
Concrete reinforcement bars 790 $79, 008 10, 269 81. 254, 076 60, 421 $3, 612, 285 
Solid or hollow, n. e. 8................ 5,007 527, 480 35, 268 | 3,007, 463 | 108, 417 | 6, 422, 690 
Hollow and hollow drill steel. 63 15, 148 92 21, 438 799 196, 267 
MO 191 38, 825 353 80, 200 387 58, 826 
W ire rods, nail rods, and flat rods up to 
6 inches in widtb....................- 6,607 | 1,045, 595 5, 732 27,926 | 112, 298 | 7, 337, 686 
noe ang other plate iron and steel, 
3377... A O de RS 1, 735 | 2,145, 259 30, 519 | 2,988, 108 | 162,319 |13, 722, 706 
Steel. e blooms, and slate 17, 885 969, 595 50,310 | 3,312,902 | 115,384 | 6, 738, 677 
Billets, solid or hollow. -o o 5, 399 441, 416 2, 002 165, 969 65, 136 | 4,041, 694 
Die blocks or blanks, shafting, etc. ..... 48 16, 475 660 61, 626 12, 211 780, 128 
Circular saw plates 5 3, 090 2 1,016 6 13, 860 
Sheets of iron or steel, common or black 
and boiler or other plate iron or steel.. 8,601 | 1, 210, 420 3, 572 396, 433 27, 301 | 2, 579, 819 
Sheets and plates and steel, n. s. p. f.... , 988 , 026 9, 206 865, 110 33, 105 | 2, 806, 
Tin plate, terneplate, and taggers' tín... 207 74, 631 13, 684 | 2, 052, 030 4, 289 687, 562 
Total semimanufactures. ........... 70, 526 | 6,975,968 | 161,729 |14, 234, 297 | 702,083 48. 999, 046 
Manufactures: 
Structural iron and steel 65, 830 | 6,565, 705 | 119,506 11, 895. 706 177,859 12, 118, 578 
Rails for railways....................... 5, 003 266, 032 944 76, 459 6, 504 318, 545 
Rail braces, bars, fishplates, or splice 
bars and tie plates 1, 721 66, 200 162 16, 452 295 25, 283 
Pipes and tubes: 
ast-iron pipe and fittings............ 1, 981 341, 206 255 39, 823 1,215 119, 756 
Other pipes and tubes 2, 561 I 5, 459 | 1,154, 349 40, 405 | 4, 724, 009 
ire: 
Barbed- ß kote css (1) 24 100 11, 853 9,505 | 1, 008, 545 
Round wire, n. e. . 14, 482 2, 308 245, 907 17, 829 | 1, 808, 094 
Telegraph, telephone, etc., except cop- 
per, covered with cotton jute, etc... 2 2, 337 456 2A1, 344 214 76, 355 
5 wire and iron or steel strips 2,125 | 1,907, 705 1,574 | 1, 598, 381 8, 088 | 1, 998, 968 
and strand a — Pꝛt 280 107, 963 891 380, 756 2, 305 721, 151 
vanized fencing wire and wire 
ge J EE (1) 53 7 786 1, 367 136, 107 
Hoop or band iron or steel, for baling. 545 53, 615 2 2, 985 28A, 033 17, 8855 | 1, 574, 263 
Hoop, band and strips, or scroll iron 
or steel, n. s. p. f.................... 2, 445 276, 344 5,647 511, 081 41,540 | 2, 682, 177 
INAS a ad d a ee 2, 045 459, 691 2, 384 429, 188 67, 524 | 7, 189, 462 
Castings and forgings, n. e. 228 660 197, 245 196 67, 149 803 177, 518 


—— S EE 


——— E —— | a ——————— 


1 Less than 0.5 ton. ? Revised figure. 


TABLE 20.—Major iron and steel products exported from the United States, 
1948-50 


[U. S. Department of Commerce] 


Products 


Semimanufactures: 
Steel ingots, blooms, billets, slabs, 


and sheet berg... 219, 340 $16, 737,092) 257, 248) $21, 546, 322| 61,612 $4, 962, 518 
Iron and steel bars and rods: | 
Iron barg 2 3, 659 533, 323 1, 470 322, 745 1, 006: 164, 924 
Concrete reinforcement bars 130, 298| 12, 804, 067 107, 902| 10, 386, 873 18, 589! 1,820, 95% 
Other steel bars.. 408, 977 47, 285, 914 332, 387| 39, 949, 878 99, 245, 13, 201, 530 
WIFE EE 38, 143| 3,763, 553 53, 315 5, 019, 109 6, 264' 596, 163 
Iron and steel plates, sheets, skelp, 
and strips: 
Plates. including boiler plate, not 
¡Ag 2 le 347, 697 33, 447, 860 417,097' 41, 542, 5881 112,225 12, 111,005 
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TABLE 20.—Major iron and steel products exported from the United States, 
1948-50— Continued 


[U. S. Department of Commercc] 


1950 


— 


1948 | 1949 1950 
Products al Nd Kat 
e e e 
lona Value tona Value tons Value 
Semimanufactures — Continued 
Skelp iron and steel.. 57,920; $3,370, 867 117,369) $8,467,077, 116,581, $8, 720, 436 
Iron and steel sheets, galvanized....| 602,782, 8, 211, 687 85, 594} 13,071, 223, 100, 361| 16, 663, 184 
Steel sheets, black, ungalvanized....| 416, 481| 57,396,092| 551,245) 74,987,636, 503,403) 68, 277, 782 
Iron sheets, black 17, 773 2,008, 229 650 2,638,541] 17, 046 2,086, 764 
Strip, hoop, band, and scroll iron 
and steel: 
Cold-rolled ....................... 59, 483| 12, 405, 506 57,376| 12, 591, 1311 43,289 10, 553, 658 
Hot-rolled........................ 69, 094 7, 560, 374 82, 376 9,224,040; 49,592 4,598, 381 
Tin plate and terneplate.............. 613, 785 97, 102, 6044 558, 173| 95, 662. 968 496, 107; 81, 735, 108 
Total semimanufactures...... 2, 445, 432 302, 636, 168] 2, 644, 202| 335, 411, 0311, 625, 320 226, 492. 441 
Manufactures—steel-mill products: 
Structural iron and steel: 
Water, oil, gas, and other storage 
tanks complete and knocked- 
down material 92, 448 15, 327,353] 106, 003] 19, 037, 149 39, 147| 8, 441, 499 
Structural shapes: 
Not fabricated.................... 202, 176: B. 388, 4444 302, 700 25, 680, 402, 153. 570 13, 800, 340 
Fubricated . 161, 504, 38, 014, 228; 1 152, 894| ! 36, 483, 622| 110, 348, 27, 957, 015 
Plates, fabricated, punched, or 
shaped... A ee nest 23,551| 3, 728, 580 1 30, 3288 ! 6, 295. 963 7, 370 1, 733, 857 
Meal lll seceeceneuccs 7. 233] 1,661, 125 5, 166 1. 259, 732 3, 000 805, 043 
Frame, sashes, and sheet piling..... 253| 4, 792, 560 22,501) 3, 793, 4588 12,264) 1,934, 753 
Railway-track material: 
Rails for roilvwgen 308, 375| 22,822,159) 236, 990 19, 416, 144| 137, 391| 10, 105, 145 
Rail joints, splice bars, fishplates, 
and tie plates. 40, 356 5, 085, 002 22. 680 3. 100, 755 28. 649 2,791,794 
Switches, Les and crossings....... 5, 467 1, 430, 134 6,043) 1, 674, 188 2, 505 696, 517 
Railroad spikes , 1, 283, 138 3, 634 , 619 7,516, 1, 064, 531 
Railroad bolts, nuts, washers, and 
nut JOCKS EE 7, 666) 1, 852, 157 1, 994 508, 375 1, 600 371, 125 
Tubular products: 
Boiler tubes Lc e eee eere 38,455| 7,784,355| 147,168! 1 9. 798. 557 15. 541] 3,760, 427 
Casing and line pipe 371, 914| 48, 626, 644| 1 492,029) ! 72, 067, 360 452, 065, 61, 850, 
Seamless black pipe and tubes and 
other line and boiler pipe and 
tubes, except casing 21,692, 3,377,439) 1 25, 782] 14, 251. 542] 17. 328 3. 112. 500 
Welded black pipe and tubes....... 61,560| 9,700, 712 101, 766| 15, 710, 248 59. 881] 8, 369, 201 
Welded galvanized pipe and tubes..| 41, 761 7,914,365 98, 536| 17,826,791} 64,990) 10, 683, 312 
Malleable- iron screwed pipe fittings. 4, 490 3, 327, 067 1 5, 522] 14,037, 896 4, 105 2, 743, 592 
Cast - iron screwed pi tting 2, 650 906, 486 752 294, 867 620 274, 257 
Cast-iron pressure pipe and fittings.| 32,066) 3,823,795} 1 47, 828 1 5. 669, 993 21,179] 2, 538, 927 
Cast-iron soil pipe and fittings...... 4, 568! 904, 200 10, 165) 1. 809, 149 5. 802 1. 014. 642 
Iron and steel pipe and Ottings, n. e. s. , 238, 29,075, 7811 68, 685) ! 32, 783, 594] 39, 394, 19, 301, 638 
Wire and manufactures: 
Barbed wire 76, 827| 11, 818, 185 75, 737 11,666, 175 10,976; 1,587,017 
Galvanized Wire 50,314| 9,426,895 56, 902| 9,591,071 11,123, 2,023, 933 
Iron and steel wire, uncoated....... 39, 789| 6, 006, 728 73, 828 11. 524, 306| 25,936, 5, 214, 337 
Wire rope and strand. .............. 13, 6131 4, 845, 673 12,915| 5, 286, 181 11. 632| 4, 650. 253 
Woven-wire fencing and screen cloth. 17,357] 6, 983, 470 20,615} 7, 008, 457 B. 774] 3,205, 790 
Ale. 8 57,352, 15, 733, 926 36, 191; 10, 439, 244 24, 478 7,559, 330 
Nails and bolts, fron and steel, n. e. S.: 
Wire alls d 19, 662! 3, 358, 447 25, 910 4,187,757 3, 097 554, 609 
All other nails, including tacks and m- | 
A · oA Neo E 14,914| 4,384, 450 11. 571] 3,178, 429 3,717, 1,562, 514 
Bolts, machine screws, nuts, rivets, 
and washers, n. e. . 54, 311, 16, 908, 269 26, 129 12, 045, 325 16,213, 8, 595, 831 
Castings and forgings: 
Horseshoes, mule shoes, and calks... 582 112, 854 418 90, 463: 340 62, 588 
Iron and stecl, including car wheels, | 
tires, and axless . 116, 763 19. 531, 742) 1 135, 926 22, 580, 115 7,491 14, 630, 082 
| 


Total manufactures........... 


Advanced manufactures: 


854, mee 


451 ! 2, 266, 208 1 379, 641, 987 


OO — — — _-_—— ———— — u 
—— ——— ———— 


1, 383. 042 232. 996, 842 


House-heating boilers and radíators...|.........| 354, 2077 736, 29 784. 595 
Oil burners and parts |... ll... 3,976, K 51 4, 802, 1122222 5. 952, Bl 
Tools (iron and steel chief value) 1 52, 537. di 3 146. 974,002 ......... 31, 691, 283 

Total advanced manufactures 1 57, 308, 311. 1 82. 512. 323 sal | 38, 428, 164 


! Revised figure. 
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WORLD PRODUCTION 


World production of pig iron (including ferro-alloys) increased 
15 percent and world production of steel, 17 percent. United States 
steel production was 47 percent of world production. The U.S.S.R., 
the world's second largest producer, produced 14.5 percent of the 
world's steel and Germany (Federal Republic), the third largest 
producer, 6.5 percent. 

Argentina.—The Sociedad Mixta Siderurgica was reported soon to 
begin the erection of a blast furnace with a daily capacity of 1,200 
tons, four open-hearth furnaces with capacities of 160 tons each, 
and a rolling mill with a yearly output of 250,000 tons. Finished 
products were to include rails and plates.* 

Chile.—The blast furnace of Cia. Acero del Pacifico, near Talca- 
huano, began producing pig iron in June 1950. This was the first 

ig iron produced in Chile in a blast furnace employing coke as 

uel. Cia. Acero del Pacifico's $90,000,000 mill is designed to pro- 
duce 200,000 metric tons of steel per year—practically all the steel 
needs of Chile. It was built under the technical direction of Koppers, 
Ltd., and financed with $45,000,000 from the Export-Import Bank. 

Egypt.—Bids were received for the construction of a modern steel 
plant, with an annual capacity of 150,000 metric tons, at Aswan. 
The operating corporation was to be privately owned, with substan- 
tial Government participation, the foreign construction company 
being required to hold shares to guarantee the project.* 

France.—The Lorraine district’s 15 steel plants have been expanded 
greatly in the past 2 years with the aid of ECA funds. There were 
9 new rolling mills and 75 operating furnaces, of which 25 had been 
rebuilt, with capacity increased by the end of 1950.’ 

Germany: Federal Republic.—In October 1950 the Federal Ministry 
of Economy began negotiations with the High Commission to hold 
the steel quota of 11.1 million tons exclusively for domestic require- 
ments. Steel orders increased from 1.84 million tons in May to 
2.4 million tons in September. The Federal Ministry of Economy 
believed that an annual production of 13 to 13.5 million tons was 
required to supply the steel needs of Western Germany.“ 

Germany: Soviet Zone.—Developments were reported as follows:“ 

Although the iron and steel industry (excluding armaments) was more thor- 
oughly dismantled than any other in the Soviet Zone, it has been more intensely 
reconstructed than any other industry. 

The largest individual iron and steel group in the Soviet Zone was the Flick Co., 
which included the Maximilianhuette in Unterwellenborn (with the only blast 
furnaces in the Zone), the Mitteldeutschen Stahlwerke in Riesa, Lauchhammer, 
Torgau, and Groeditz, Weber in Brandenburg, the Stahlwerke Henningsdorf, 
with the Spandauer plants and the steel casting plant at Doehlen. In addition to 
the Flick Co., there were the Thale Works, Krupp-Gruson in Magdeburg, Tan- 


gerhuette, and O. Kuntsch in Zeitz and Silbitz. ast of the Oder-Neisse line, 
almost all of the iron and steel works belonged to the Vereinigten Oberschlesischen 


* Metal Bulletin (London), No. 3494, May 23, 1950, E 10. 

5 Engineering and Mining Journal, vol. 151, No. 8, August 1950, p. 166. 

* Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 1, January 1951, p. 15. 

? Mining World, vol. 13, No. 4, Apri! 1951, E 49. 

* Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 1, February 1951, p. 12. 

* Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 2, February 1950, pp. 19-20. 
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Huettenwerken, which had ER plants in Beuthen, Gleiwitz, Zawadski, 
Hindenburg, Malapane, and Laband. 

All plants, with the exception of Unterwellenborn of the Flick Co., were com- 
pletely dismantled. Dismantling of the Unterwellenborn plant ceased after it 
began, and the plant was taken over as a SAG (Soviet Joint Stock Co.) but later 
was returned to the Germans. Krupp-Gruson, the Eisenhuettenwerk Thale, and 
plants of O. Kuntsch remained Soviet joint stock companies. . 

Loss of real capital of the iron and steel industry in the Soviet Zone of Germany 
in millions of Reichmarks were 395 dismantled plants, 48 SAG plants, and 87 
plants in operation. 

Reconstruction of the iron and steel industry began in the middle of 1947 
* x Se The production goal for 1950 (850,000 metric tons) was expected to be 
reached. 

Reconstruction was centered at Unterwellenborn, the steel plants at Riesa 
and Henningsdorf, including the newly constructed rolling mill on the site of the 
former Reichbahn Repair Works in Kirchmoeser, and the new rolling mill in 
Burg. The Groeditz plants also were being rebuilt. Four plants in Ilsenburg, 
Auerhammer, Olbernhau, and Hettsedt, which formerly rolled nonferrous metals, 
were expanded and converted to produce steel plate. 


India.—In January 1950 Foreign Commerce Weekly reported that 
the Government of India had granted the Steel Corp. of Bengal a 
loan of 50,000,000 rupees ($10,043,500) to be used in financing the 
expansion program of this company. The period of the loan was 
given as 3 years. It was expected to cover the first stage of the 
expansion program and to increase the company’s annual production 
by 200,000 tons.” 

Luxembourg.—During 1950 iron and steel production showed a 
progressive Set despite a coke shortage late in the year. The 
increase in output late in the year was accompanied by an increase 
in export prices.!! 

Mexico.—Plans to establish a large iron and steel plant between 
Saltillo and Arizpe, Coahuila, were made by the Mexican Govern- 
ment. To service southeastern Mexican and Central American 
markets, private interests were arranging to build and operate an 
iron and steel plant at the Port of Vera Cruz, Vera Cruz.“? 

Netherlands.—The Royal Dutch Blast Furnaces and Steel Co. 
planned to expand and modernize its property at a cost of about 
$47,000,000. Of this amount, $23,500,000 was granted by the United 
States. An increase of 25 to 50 percent in output of steel products 
was the aim of the project.!? 

Norway.—Production of electric pig iron was 61,093 metric tons, a 
decrease of 500 tons from 1949. Because of the European shortage 
of ferro-alloys, production capacity is being expanded. The in- 
crease in exports of ferro-alloys over 1949 was significant. The 
United States continued to be the principal importer of ferromanganese 
more than doubling its imports in part at the expense of Belgium- 
Luxembourg, the other large importer of this commodity.'* Reports 
indicated that plant expansion was proceeding satisfactorily. Steel 
production at the rate of 80,000 tons per year was expected by the 
end of 1952." 

10 Foreign Commerce Weekly, vol. 38, No. 3, Jan. 16, 1950, p. 29. 

11 Burcau of Mines, Mineral Trade Notes: Vol. 32, No. 5, May 1951, p. 21. 

12 Mining World, vol. 12, No. 1, January 1950, p. 46. 

13 Mining World, vol. 12, No. 2, February 1950, p. 50. 


% Bureau of Mines, Mineral Trade Notes: Vol. 33, No. 2, August 1951, p. 17. 
14 Foreign Commerce Weekly, vol. 39, No. 7, May 15, 1950, p. 36. 
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Rumania.—Recent developments include the addition of a fifth 
open-hearth furnace at the Hunedoara iron works and the production 
of nodular cast iron (the first produced in Rumania) at a foundry at 
Ploeste. Another new foundry product recently introduced was 
synthetic cast iron made entirely from scrap." 

Spain.—According to preliminary figures, iron and steel output in 
1950 was the highest since 1930. A government decree published in 
July 1950 provided for the construction of a steel plant in Asturias, 
with an annual capacity of 600,000 tons. A proposed production of 
200,000 tons of steel ingots was to be increased to 600,000 tons over a 
10-year period." 

Sweden.—Iron and steel output declined in the third quarter of 
1950. Moreover, imports declined, owing to & sharp increase in prices 
asked by Belgian, West German, and other European mills. The 
Wiberg. Soderfors furnace installed by the Sandviken steel mill to 
produce sponge iron, which is expected to begin operating in 1951 or 
early 1952, will add another 20,000 tons to the present annual sponge- 
iron capacity of about 30,000 tons. A detailed description of the 
Wiberg sponge-iron process has been published.!“ A shipment of 200 
tons of Venezuelan iron ore was received and tested by Soderfors 
Bruk to determine its suitability in the manufacture of sponge iron 
by the Wiberg process. The results were said to be so promising that 
a sponge-iron plant is to be built in Venezuela.' On the basis of the 
purchase of a large blast furnace from Austria, the Norrbottensjarn- 
werk Co. (Norbotten Iron Works) will increase the company’s annual 
pig-iron production from 250,000 to 350,000 tons.” 

Venezuela.—The Venezuelan Government made plans to build a 
steel plant at the junction of the Caroni and the Orinoco Rivers, near 
the El Pao iron mines. The plant was to be built with a yearly output 
of 70,000 tons, eventually to be increased to 2,000,000 tons. The 
entire project was expected to cost the Government about 400,000,000 
bolivars ($120,000,000). Included in the plans are the dredging of the 
Orinoco River to allow passage of ocean-going vessels; erection of a 
large hydroelectric power plant at Caroni Falls, and the laying of a 
pipe to carry natural gas from the eastern (oil) wells to the steel 
piant. 

Yugoslavia.—Construction of a large steel plant at Gustanj 
(Slovenia) which will take several years to complete, was begun.” 


V Foreign Commerce Weekly, vol. 39, No. 8, May 22, 1950, p. 34. 

" Bureau of Mines, Mineral de Notes: Vol. 32, No. 5, May 1951, p. 22. 

18 Industria (Sweden), Steel Shifts Emphasis: 1950, pp. 49-56, international ed. (in English). 
16 Bureau of Mines, Mineral Trade Notes: Vol. 32, No. 1, January 1951, pp. 15-17. 

Mining World, vol. 12, No. 3, March 1950, p. 54. 

1 Mining World, vol. 13, No. 4, April 19, 1951, p. 51. 

22 Mining World, vol. 12, No. 4, April 1950, p. 45. 
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TABLE 21.—World production of pig iron (including ferro-alloys), by countries, 
1945-50, in thousands of metric tons! 


[Compiled by Pauline Roberts} 
Country ! | 1945 1946 | 1947 | 1948 1949 1950 
A Sos eos A E | 1, 136 921 1, 161 1, 255 1, 062 1, 101 
JETT CAS d 102 58 279 613 
A AAA AA 7 2, 161 2, 817 3, 929 3, 749 3, 693 
A RA 260 371 481 552 512 
6... ĩͤ vy AR A AS 1,774 1, 407 1, 987 2, 151 2, 146 2, 260 
a "GC DE A 7 14 11 14 19 12 
ei AO ad E 494 3131 2 136 3 147 1317 3 1,022 
Gehn e 576 961 1, 422 1. 660 1. 875 1, 883 
CC ERA RN 15 3 2 31 3 51 
CCT 7 77 71 90 101 63 
NFIEDOR EA 1, 197 3, 494 4, 893 6, 630 8, 355 7, 844 
BM O r EROS SCR (4) 247 653 1, 134 1, 582 1, 682 

Germany: 

Federal Repuhblie 5 1, 123 2, 330 2, 512 4, 662 7, 140 9, 480 

C (8) 129 139 182 250 288 
FOGG AAA E 7 44 160 299 403 428 3 500 
(6n | eege IDEO E s 1, 425 1, 481 1, 567 1, 494 1, 671 1, 689 
a AE RS 71 205 384 526 445 570 
S (RAA R ais 984 212 367 836 1. 625 2, 286 
Kores tt 310 220 (e) 8) (5) 

s 11 MPO Y IAS ( 
CCT j 141 ( ARA AAA EIA, RARA (5) 
Pd ͤ TTT 316 1. 364 1, 818 2, 626 2, 372 2, 499 
. A 218 282 270 249 
IS RE AAA AA 25 187 288 442 434 454 
CCCP 51 135 165 215 230 220 
POISE EE ˙ ! ½ . 88 228 726 867 1, 133 3 1, 243 3 1, 250 
RUADH- AAA 54 66 90 3 80 3 200 à 243 
Rr O ß 17 38 38 
BO ee AI NA 488 509 517 537 634 680 
/ AAA | 785 719 7 $04 860 848 
nc 3 12 312 130 332 34 
jus; A A PA 70 7 99 166 113 116 
Union of South Africa. ................... 556 560 630 651 7 733 
N No e A. EECH 8, 730 10, 000 11, 200 14, 100 16, 700 19, 500 

United BETIugdoI. 7, 221 7, 886 7, 910 9, 425 9, 653 9, 7 

AT RAE eos ege a nri eu nds 49, 856 42, 023 54, 559 56, 214 49, 775 60, 217 

.. be MA ĩͤ 12 | 84 163 172 191 1210 
Pokal (estimate). .::z-ascelesemekm da 79, 000 | 79, 000 | 100, 000 | 113, 000 116, 000 133, 000 


1 Pig iron is also produced in a, Belgian ie A Indonesia, New Zealand, and the Philippines 
but quantity produced is SE t aff to affect estimate of world total. pt 
3 Data for fiscal year ended June 30 of year stated. 


3 Estimate. 

$ Included SE ne 

5 January, F mber-December inclusive, only. 

* Data not February, M nate Ge a of chapter included in total. 


? Data represent T Eon E 
! Excluding ferro-alloy production. Yor which data are not available. 
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TABLE 22.—World production of steel ingots and castings, by countries, 1946-50, 
in thousands of metric tons 


{Compiled by Pauline Roberts] 


Country 1946 1947 1948 1949 1950 
Australia EE 1, 107 1, 363 1, 402 1, 183 1, 400 
AUS OT eege ⁵ ⁰⁰ 8 187 357 5 947 
BelgiüM EE 2, 297 2, 882 3, 920 3, 849 3, 788 
BFI 8 343 387 483 7 
C ⅛˙w wr... A 2. 111 2, 673 2, 903 2, 894 3. 070 
II A eee ss 31 3 
C§ö;—O:rZ yt 216 19 211 2 100 2 540 
Czechoslovakia. 1. 608 2, 286 2, 650 2, 510 2, 736 
nn! EN $2 58 72 7 123 
FEFFU(⁰˙ ». 81 109 114 105 
! ³˙¹¹AàAĩAm eese Deed 4, 408 5, 733 7, 266 9, 108 8, 652 
JJ A Se 291 708 1, 228 1, 757 1, 896 
German 
Federal Republeñ3; 2, 840 3, 767 6, 784 9, 156 12, 121 
Soviet zone eU³du e 200 250 332 700 1, 155 
e A d A EE 10 217 123 2 26 
HAiilllllll 8 353 597 742 849 1.022 
¡AAA A 1,314 1, 276 1, 276 1, 374 1, 437 
CH EE 1, 153 1, 691 2, 125 055 2, 362 
JAPAN A E 941 1, 714 8, 111 4. 848 
Kores 
Run a JA o 0 
Luxembourg. ............................- 1, 295 1, 714 2, 453 2, 272 2, 449 
Merlo S ed EE 251 322 269 345 2 320 
Netherlands............. flflfffœææy 143 203 342 437 490 
NOEWBW AA elec e eet teeese 53 65 63 72 70 
e e 1. 219 1. 579 1. 954 2, 305 (3) 
A AAA 148 183 2 340 3 459 3 558 
e EE 575 548 624 652 
„ i dses dE 1, 203 1, 191 ], 257 1, 370 1, 438 
jud oin JJ ͤ 34 92 100 2 130 
TU ROR MA AA 80 93 99 103 90 
Union Lu South A 0 507 598 597 632 755 
EEN 13, 000 14, 000 18, 300 23, 000 27, 000 
United kurdos — EIE T8 12, 899 12, 929 15, 115 15, 803 16, 555 
United States lr. 60, 421 77, 014 80, 413 70, 740 87, 848 
Ns ð2âß ĩͤ oe ete cns 202 311 367 399 1420 
Total (est imateꝛꝛꝛꝛ 111. 000 136, 000 156, 000 159, 000 186, 000 


! Fiscal year ended June 30 of year stated. 

? Estimate. 

3 Data not available. 

Data from American Iron and Steel Institute. Excludes production of castings by companies that 
do not produce steel ingots (about 2 percent of total steel production). 


Iron and Steel Scrap 
By James E. Larkin 


A 
GENERAL SUMMARY 


ECORD production of steel ingots and castings in 1950 resulted 
in a 24-percent increase in the use of ferrous materials (scrap and 
pig iron) over 1949 and established an all-time record, exceeding 

1948, the previous record year, by 7 percent. Consumption of both 
purchased and home scrap was the largest on record and represented 
52 percent of the total charge. Pig-iron consumption also established 
a record high in 1950, showing a 22-percent increase over 1949 and 
exceeding 1948, the previous record year, by 4,916,714 short tons 
or 8 percent. 

The proportions of scrap and pig iron used in steel furnaces in 1950— 
the same as in 1948—were 48 percent scrap and 52 percent pig iron, 
compared with 47 percent scrap and 53 percent pig iron in 1949. 
The charge of scrap and pig iron used in iron foundries, mainly 
cupola furnaces, comprised 65 percent scrap and 35 percent pig iron, 
the same as in 1949, but in 1948 these percentages were 67 and 33 
percent, respectively. 

The record use of purchased scrap during the yar- a monthly 
SE of 2,800,000 short tons—was accompanied by a new monthly 
record in October. May and October were the peak steel-producing 
months; 22 percent of the total charge in steel-making furnaces for 
these months was purchased scrap. 

The increased consumption rate of purchased iron and steel scrap 
reduced stocks of this material held by consumers to a level 3 percent 
lower on December 31 than at the beginning of the year, equivalent 
to a 43-day supply at the 1950 average daily consumption rate of 
91,144 short tons. These stocks reached a low of 3,196,000 short tons 
for the year at the end of April and a high of 4,138,000 short tons for 
the year at the end of October. 
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TABLE 1.—Salient statistics of iii GER and pig iron in the United States, 


Change 
1949 19 
(short tons) (short tons) o 
Stocks, December 31: Ferrous scrap and pig iron at con- 
sumers’ plants: 
¡A ům⁰ ͤ ...... 8 1. 564, 054 1, 469, 463 —6 
Purchased geren... 4, 076, 805 3, 950, 863 —3 
IG MEMO p 1, 657, 634 1, 800, 137 +9 
OCB AA ) ]ꝛ˙Üt. 5m A 7, 298, 493 7, 220, 463 —1 
Consumption: Ferrous scrap and pig fron charged to— 
Home scrap ee 22, 675, 212 27, 353, 503 +21 
Purchased eran... 17, 753, 002 23, 738, 078 +34 
Pig (OD EE 46, 502, 503 56, 269, 610 +21 
gioi EE 86, 930, 717 107, 361, 191 +A 
Iron furnaces: 1 
Home Sera 6, 435, 943 8, 116, 435 +26 
Purchased scrap_.........-.-...-.......---.--.----- 6, 233, 123 8, 193, 174 +31 
F AE 6, 944, 209 8, 673, 508 +25 
e AMT ele 8 19, 613, 275 24, 983, 117 | +27 
Miscellaneous uses ? and ferro-alloy production 
Home A A 55, 338 55, 169 —0. 3 
Purchased scrap. ................. LL Llc c cl LL lll. 1, 185, 605 1, 444, 916 +22 
wël coca oe Ü —100 
/½%///§ö%⸗de 1. 240, 996 1. 500, 085 +21 
All uses: 
Si MAA 29, 166, 493 35, 525, 107 +22 
Purchased eerapn. coo 25, 171, 730 33, 376, 168 +33 
Total ferrous sergp noo 54, 338, 223 68, 901, 275 +27 
Pig OM AAA A 8 53, 446, 765 64, 943, 118 +22 
Grand total EE 107, 784, 988 133, 844, 393 +24 
Imports of scrap (including tin plate scrap)................. 41,151, 204 777, 886 —32 
Exports of scrap: 
Iron and steel... „„ 294, 960 208, 775 —29 
Tin plate, circles, strips, cobbles, eto 3, 634 8, 634 +138 
Average prices per gross ton: | 
M | | 
o. 1 Heavy-Melt Pittsburgh ......... Elsl d | $29. 08 $39. 29 +35 
No. 1 Cast Cupola, Chicago . 4 $39. 00 $47. 89 4-23 
For export... ore A 8 $27. 54 $31. 03 +13 
Pig iron, f. o. b. Valley furnaces: 5 
EE A $46. 00 $47. 06 +2 
No. 2 Foundry ENNEN $46. 50 $47. 58 +2 


Includes open-hearth, Bessemer, and electric furnaces. 
2 Includes cupola, air, Brackelsberg, puddling, crucible, and blast furnaces; also direct castings. 
3 Includes rerolling, reforging, copper precipitation, nonferrous, and chemical uses. 


$ Revised 
CONSUMPTION 


5 Iron Age. 
The use of scrap and pig iron increased in every district durin 
1950, the total being 24 percent greater than in 1949. There was still 
a noticeably greater amount of scrap than pig iron used in the New 
England, Pacific Coast, and Southwestern districts. These districts 
together used 7 percent of the total scrap consumed in the United 
States and 3 percent of the pig iron, compared with 7 and 2 percent, 
respectively, in 1949. The average ratio of scrap to pig iron in these 
three districts was 2.8:1, whereas the United States average was 
1.1:1. 

Open-hearth furnaces continued to be the largest consumers of 
ferrous scrap and pig iron, increasing their consumption over that of 
1949 by 7,989,567 tons of scrap and 9,163,628 tons of pig iron. Open- 
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hearth consumption accounted for 63 percent of the total scrap in 
1950 and 65 percent in 1949, 68 percent of the home scrap in 1950 
and 71 percent in 1949, and 58 percent of the purchased scrap in 1950 
and 59 percent in 1949. Pig-iron consumption in open hearths ac- 
counted for 78 percent of the total pig iron consumed in 1950, the same 
as in 1949. | 

Cupola-furnace consumption in 1950 was as follows: Home scrap, 
15 percent of the total, the same as in 1949; purchased scrap, 16 
percent, compared with 18 percent in 1949; pig iron, 9 percent, the 
same as for the 3 preceding years but 1 percent under 1946. 

Bessemer converters consumed 8 percent of the pig iron during 
1950, compared with 9 percent in 1949 and 8 percent for the 3 pre- 
vous years, and 0.4 percent of scrap, the same as for 1949 and 1948. 

Electric furnaces consumed 11 percent of the total scrap, or 2 
percent more than in 1949, and 0.2 percent of the pig iron, unchanged 
from 1947-48. 


Steel production 


MILLIONS OF NET TONS 


—— 
Purchased scrap consumed 
1905 1910 1915 1920 1925 8 1945 1950 


C — 


FIGURE 1. Consumption of purchased scrap and output of pig iron and steel in the United States, 1905-50. 
F on consumption of purchased scrap for 1905-32 are from State of Minnesota vs. Oliver Iron Mining 
Co.,et al., Exhibits, vol. 5, 1935, p. 328; those for 1933-34 are estimated by authors; and those for 1935-50 are 
based on Bureau of Mines records. Data on steel output from the American Iron and Steel Institute. 


TABLE 2.—Ferrous scrap and pig iron consumed in the United States and percent 
of total derived from home scrap, purchased scrap, and pig iron, 1949-50, 
by districts 


1949 1950 
Percent of total used Percent of total used 
District 
Total used Total used 
(short Scrap . (short Scrap 
tons) ed Pg tons) => T 
Pur- OH Pur- SS 
Home ¿hased Total Home chased Total 

New England........ 1,048,785 | 32.9 | 40.1 | 73.0 | 27.0 | 1,327,623 | 31.5 | 41.5] 73.0 | 27.0 
Middle Atlantic. `... 34, 105, 774 26. 5 21.3 47.8 | 52.2 | 42, 428, 424 25.3 23.5 48.8 51.2 
Southeastern........- 15, 188, 675 24.8 18. 2 43.0 | 57.0 | 18, 265, 875 24.9 18. 1 43.0 57.0 
Southwestern........ 889, 495 22.1 54.9 77.0 | 23.0 1,367, 470 25.3 48. 1 73.4 26. 6 
North Central....... 51, 049, 688 28. 2 23.9 52.1 | 47.9 | 63, 515, 273 27.7 26. 1 53.8 46. 2 
Rocky Mountain..... 2, 590, 748 26.1 21.2 47.3 | 52.7 3, 309, 550 27.3 19. 3 46.6 83.4 
Pacific Coast 2,911,823 | 26.0 | 50.3 | 76.3 | 23.7 | 3,630,178 | 27.0 | 46.6 | 73.6 | 26.4 
Total. ......... 107, 784,988 | 27.1 | 23.3 | 50.4 | 49.6 |133, 844,393 | 26.6 | 2.9 | 51.5 | 48.5 
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TABLE 3.—Proportion of home and purchased scrap and pig iron used in furnace 
charges in the United States, 1949-50, in percent 


1949 1950 
Type of furnace Scrap Scrap 
105 ple 
i Pur- ron Pur- SC 
Home chased Total Home chased Total 

Open-heartꝰngnn . 26. 7 19. 3 46. 0 54. 0 25.8 20. 3 46.1 53.9 
Bessemer... llc... 3.5 .8 4.3 95. 7 3.9 .8 4.7 95.3 
EléctriG, ele e eege 38.5 59.3 97.8 2.2 37.9 60.0 97.9 2.1 
/ Be 32.2 32.6 64.8 35. 2 31.8 32.1 63.9 36.1 
NA a 8 50.3 26.4 76.7 23.3 4v. 4 28. 7 78.1 21.9 
Crucible. ee eg ee EE 26. 6 26.9 53. 5 46.5 30. § 13.3 43.8 56. 2 
Fial 8 14. 9 27. 0 41.9 6881 .6 42.3 42.9 57.1 
PHV dno ure 49. 7 50.3 | 100.0 |........ 46.1 53.9 | 100.0 ........ 


1 Includes data for 2 Brackelsberg furnaces. 


TABLE 4.—Consumption of ferrous scrap and pig iron in the United States, 
1949-50, by type of furnace, in short tons 


Active Scrap 
Type of furnace or equipment plants re- |— Pig iron 
porting ! Home | Purchased | Total 
1919 

Open-beartb. 2... ..- 127 | 20,653, 122 | 14, 869, 332 | 35, 522, 454 41, 782, 506 
22 28 1171, 885 37, 281 209, 166 | 4, 612, 408 
TE A EE 318 1, 850, 205 2, 846, 389 4, 606, 594 107, 589 
Cupo oo cin 2,366 | 4,348,890 | 4,408,565 | 8,757,455 | 4,764,003 
A A see Dec Em 120 
foie p oue e T 2 ) 591,060 | — 309,065 | 900, 725 273, 514 
rr eM RUN a 14 602 609 1, 211 1, 052 
Fa ds 1 993 1, 801 2, 794 3, 880 
T ³ð A EEN 72 1, 494, 398 1, 512, 483 3, 006, 8 lll 
Direct castingns „„ . fortes e 1, 901, 760 
Ferro-alloy oun cee 18 9, 756 285, 931 295, 687 |............ 
Miscellaneouunn s 101 45, 582 899, 674 945, 256 53 

Ü to 8 3, 200 | 29, 166, 493 | 25,171,730 | 54, 338, 223 53, 446, 765 

1950 
, ß 122 | 24, 309, 250 19, 202, 771 | 43, 512, 021 50, 946, 134 
BE ee ei ¹wm eee 30 211,316 45,374 2560, 690 5, 169, 835 
EE 345 | 2,832,937 | 4,480,933 | 7,322,870 153, 641 
Cup, 2,516 | 5,335,513 | 5,385,463 | 10,720,976 | 6, 059, 188 
/ A 8 113 " 

Bog eeu S \ 756,077 | 439,188 | 1,195,265 334, 613 
Geile 8 14 646 280 926 1, 190 
Pūddliüg A O 1 31 2, 346 2,377 3, 168 
Ü’ A dE 72 2, 024, 168 2, 365, 897 4, 390, 060 
Direct enstingass—: sees F . 2, 275, 349 
Ferre. 8 17 12. 454 343, 004 358, 8388 
Miscellaneous 91 42, 715 1, 101, 912 I;1414, 6027 2 

¿o WEE 3,354 | 35, 525, 107 | 33,376, 168 | 68, 901, 275 64, 943, 118 


! Where 2 or more separate departments, such as blast furnace, open hearth, foundry, ete., are situated 
at the same place and are operated by 1 establishment, each depay ment is counted as 1 plant. 
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TABLE 5.—Consumption of ferrous scrap and pig iron by manufacturers of steel 
ingots and castings ! in 1950, by type of furnace, in short tons 


Type of furnace or equipment q Pig iron 
Home 

Open hear tn. 24, 016, 598 42, 601. 373 50, 791, 917 
o AAA re bhzestdscdags 201, 022 223, 028 5, 164, 572 
AA E 2, 235, 054 5, 978, 937 110, 344 
ö Ä nop aces 255, 533 350, 254 508, 055 
A A ĩͤ ues d 24, 669 41, 802 17, 390 
Seins 6 IIZ ee 
Bill ³ĩð2³iA 88 2, 023, 876 4, 386, 288 |................ 
Direct east ugs... omis MA AAA A 8 1, 444, 093 
Miscellaneous. ......................... 33, 522 363, 4hho-/ÿ 
"Total: 1050. . dE 28, 790, 280 25, 154, 882 53, 945, 162 58, 036, 371 
Jr. cosa eeu ee oe 23, 635, 547 18, 431, 752 42, 067, 299 47, 940, 613 


! Includes only those castings made by companies producing steel ingots. 
3 Includes consumption in blast furnaces by both integrated and nonintegrated mills. 


TABLE 6.—Consumption of ferrous scrap and pig iron by manufacturers of steel 
castings ! in 1950, by type of furnace, in short tons 


Scrap 
Type of furnace or equipment Pig iron 
Home Purchased Total 
Open-bheartbh. Lll Lll. 292, 652 617, 654 910, 306 153, 503 
Bessemer᷑rr 00nn 7, 683 12,131 19, 814 1, 9&2 
TEE 524, 693 694, 122 1, 218, 815 22, 807 
e EE 159, 075 407, 268 566, 343 185, 164 
A A A T A A A soos 

EE ) 191, 838 137, 055 328, 893 72,745 
Total: 1950 1,175, 941 | 1, 868, 230 3, 044, 171 436, 201 

pls p ⁵ 8 | 842, 939 1, 384, 925 2, 227, 864 349, 284 


1 Excludes companies that produce both steel castings and steel ingots. 


TABLE 7.—Consumption of ferrous scrap and pig iron by iron foundries and 
miscellaneous users in 1950, by type of furnace, in short tons 


Scrap 
Type of furnace or equipment Pig iron 
Purchased Total 
Gene son bal ss tte ae 342 342 714 
Ee EEN 11, 237 13, 848 3, 281 
Fleer et ee seed : 51, 928 125, 118 20, 490 
i spes ie er Og 4, 883, 474 9, 804, 379 5, 365, 969 
333% PNE , 000 , 570 244, 478 
. ³ĩ¹wm ³⁰ ²m dadene 275 915 1. 190 
ECC 3, 485 A 
fell! ² m 8 831, 256 
Padang o soe eset veers coed 3 2, 346 2, 377 3, 168 
Ferse eee Slates. od . 343, 004 , omues nim 
Miscellaneous 771, 965 781, 158 I ke wate ee 
Total: 19509... ; 6, 353, 056 11, 911, 942 6, 470. 546 
Eeer ee E 5, 355, 053 10, 043, 060 5, 156, 868 


CONSUMPTION BY DISTRICTS AND STATES 


During 1950 iron and steel scrap and pig iron were used in all 48 
States and the District of Columbia; none was used in Alaska. As in 
1949, the largest consuming districts were North Central, Middle 
Atlantic, and Southeastern. All districts increased over 1949 in total 
scrap and pig iron. The States having the largest consumption of 
scrap, with the percentage consumed, were: Pennsylvania 24, Ohio 18, 
Illinois 10, and Indiana 9. 
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TABLE 8.—Consumption of ferrous scrap and pig iron in the United States, 


1946-50, by districts 


Scrap 
Pig iron 
Home Purchased Total 
Active 
District and year Pann Change Change Change Change 
das 1 from from from from 
8 pre- pre- pre- pre- 
Short tons vious Short tons] vious Short tons] vious Short tons] vious 
ear ear ie? ear 
per- per- per- per- 
cent) cent) cent) cent) 
New England j 
1946 ......... 240 656 +9. 4 477, 788 +5.9 870, 444 +7.4 296, 970 —16. 2 
1947.......... 245 460, 062 | +17.2 561, 545 | +17.5 | 1,021,607 | +17.4 352, 297 +18. 6 
1948. ......... 241 442, 821 —3.7 648, 418 | 4-15.5 | 1,091, 239 4-6.8 342, 893 —2. 7 
19499... 228 345, 288 | — 22. 0 420, 160 | —35. 2 765, 448 | —29.9 283, 337 —17.4 
19500. 244 417,689 | +21.0 551, 282 | +31.2 968, 971 | +26. 6 358, 652 +28. 6 
Middle Atlantic: 
19466 818 | 8 319,887 | —20.0 | 6,614, 440 | —11.0 |14, 934, 327 | —16.3 15, 615, 006 —17.7 
194727) 807 |10, 100,971 | +21.4 | 8, 626, 526 | ＋30. 4 |18, 727, 497 | +25. 4 20, 566, 893 +31. 7 
1948.......... 792 |10, 564, 402 --4. 6 | 9, 403, 012 +9.0 |19, 967, 414 +6. 6 20, 990, 519 +2.1 
1949.......... 761 | 9,023, 788 | —14.6 | 7, 277,130 | —22.6 |16, 300, 918 | —18. 4 |17, 804, 856 —15.2 
1950.......... 773 |10, 740, 008 | +19.0 | 9,947, 422 | +36. 7 |20, 687, 430 | +26.9 21, 740, 994 | +22.1 
Southeastern . 
19466. 476 | 3,144,778 | —9. 5 2, 547. 664 —6. 7 5, 692, 442 | —8. 36. 612. 070 —11. 4 
1947. 469 | 3,639, 590 | +15.7 | 3,059,105 | +20.1 | 6. 698. 695 | +17.7 | 8, 216, 999 +24. 3 
1948.......... 471 | 3, 946, 494 +8. 4 | 3,457, 432 | +13.0 | 7, 403, +10. 5 | 9, 063, 195 +10. 3 
19499 455 3, 770. 512 —4.5 | 2,759,510 | — 20. 2 | 6. 530, 022 | — 11.8 | 8, 658, 653 —4.5 
1950.......... 479 | 4,558, 702 | +20.9 | 3,300, 560 | +19.6 | 7, 859, 202 | 4-20. 4 |10, 406, 613 | +20.2 
Southwestern: 
1946.......... 121 139, — 32.1 402,683 | +6.4 541, 721 —7.2 59,758 | —67.2 
1947........-. 123 214,063 | 4-54.0 532, 740 | +32.3 746, 803 | 4-37.9 125,857 | +110.6 
1948.......... 120 233, 904 4-9.3 573, 557 +7.7 807, 461 +8. 1 237, 972 +89. 1 
1949.......... 115 196, 586 | —16.0 488, 576 | —14.8 685, 162 | —15. 1 204, 333 —14.1 
19500. 133 345, 371 | +75.7 658, 095 | +34.7 | 1,003, 466 | +46. 5 ,004 | +78.1 
North Central: 
194 1,357 |13, 053, 967 | —14.3 11, 615,917 | —6.8 |24, 569, 884 | —10. 9 21, 169, 706 —14.1 
194777 1,356 15, 553, 560 | +19.1 |14, 258, 421 | +23.8 29, 811,981 | +21.3 26, 643, 575 | 25. 9 
1948.......... 1, 340 |15, 708, 820 4-1. 0 15. 891, 047 | +11.5 131, 599, 867 +6. 0 27, 160, 420 +1.9 
1949.......... 1, 305 |14, 397, 633 —8. 3 |12, 211,219 | —23. 2 26. 608, 852 | —15. 8 |24, 440, 836 — 10. 0 
1950. 1,371 |17, 580, 059 | +22. 1 16, 590, 333 | -+35.9 34, 170, 392 | +28.4 20, 344, +20. 1 
Rocky Moun- s 
1946. ........- 90 496, 260 | —19.0 428, 171 | —27.7 924, 431 | — 23.3 764, 037 —28.4 
1941... 88 764,317 | +54.0 498, 052 | +16.3 | 1, 262, 369 | +36.6 | 1, 515, 960 +98. 4 
1948.......... 85 753,107 —1. 5 „453 | +17.1 | 1,336, 620 +5.9 | 1, 585, 327 +4.8 
1949999. 81 676,327 | —10. 2 548, 626 —6.0 | 1, 224, 953 —8.4 | 1,365, 795 —13.8 
19 80 ,368 | +33. 6 637, 410 | +16.2 | 1,540, 778 | +25.8 | 1, 768, 772 +29. 5 
Pacific Coast: 
1946 279 587,577 | —12.4 | 1, 363, 285 +5.7 | 1,950, 862 —.5 554, 083 +8. 4 
19477 270 671, 750 | +14.3 | 1, 724, 540 | +26.5 | 2, 396, 200 | +22. 8 652, 976 +17.8 
1948.......... 265 770,035 | +14.6 | 1,987, 313 | +15.2 | 2,757, 348 | +15. 1 646, 078 —1.1 
1949.......... 255 756, 359 —1.8 | 1,465,509 | —26.2 | 2, 222,868 | —19.4 688, 955 +8. 6 
19500. 274 979, 910 | +29.6 | 1, 691,066 | +15.3 | 2, 670, 976 | ＋20. 2 959, 202 +39. 2 
Undistributed: : 
11 7 174, 6ꝶgh/y 24, 490 199, 119 |........ 216,198 |........ 
United States: 
1946.......... 3, 381 |26, 134, 163 | —15. 6 |23, 349, 948 —7.5 49, 484, 111 | —11.9 45. 071, 630 —15.3 
Lt EE 3. 365 131, 578, 942 | +20. 8 |29, 285, 410 | +25. 4 160, 864, 361 | +23.0 58. 290, 755 +29. 3 
1948._........ 3, 314 |32, 419, 643 +2. 7 |32, 544, 232 | +11.1 |64, 963, 875 ＋6. 7 60, 026, 404 +3.0 
19499 3, 200 129, 166, 493 | — 10. 0 25, 171, 730 | — 23. 7 154, 338, 223 | —16,4 53. 446, 765 — 11. 0 
1980 3, 354 |35, 525, 107 | +21.8 [5 376,168 | 4-32. 6 |68, 901, 275 | +26.8 64, 943, 118 +21.5 


! Where 2 or more separate departments, such as blast furnace, open-hearth, foundry, etc., are situated 
at the same place and are operated by 1 establishment, each department is counted as 1 plant. 
3 In 1947 some scrap and pig iron consumed in Middle Atlantic, Southeastern, North Central, and Pacific 
Coast districts—not separable—are included with! Undistributed. '' 
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TABLE 9.—Consumption of ferrous scrap and pig iron in the United States in 
1950, by States and districts 


Scrap Pig iron 
Active Home Purchased Total " 
mm plants er- 
State and district report- Per- Per- Per- | Short | cent 
ing! Short cent Short cent Short cent tons of 
° tons of tons of tons of total 
total . | total total 
Connecticut. ................ 65 126. 4811 0.4| 196,869 0.6) 323,350| 0.5 75,8658/ 0.1 
Ain, 19 10, 605. | 5,980 (3) 16, 64%) (3) 9. 657 (3) 
Massachusetts 1130 227,183; 6 280,006, 9 507. 279% 8] 218. 9311 3 
New llampshire 18 8. 089 (2) 11. 828 (2) 19, 917 (2) 4,190, (1) 
Rhode Island 16 37,586; 1] 47113  .1| 84699  .1| 41223  .1 
Vermont - 13 7, 682 (3) 9, 306 (3) 17, 078 (2) 8, 783 (f) 
Total New England 244| 417, 680 1.20 551. 282 1.6 968,971; 1.4] 238, 62 5 
Delaware 8 . 
3 90 383,453 1.1] 676, 970 2.0 1, 060, 423 1.5 385, 98 6 
New Vr. 206 1,597, 477 4. 5 1. 763. 35 5. 3 3,361,112] 4.9 3, 050, 001 4.7 
Pennsylvania.. 463, 8,759,078, 24. 6 7, 506, 817 22. 516, 265, 895 23. 6018, 315, 008 28 2 
Total Middle Atlantle 773 10, 740, 008] 30.2| 9, 947,422] 20. 8 20, 687, 430 30.0 21, 740, 994 33.5 
Alabama 98 1,633,370, 4.6 679, 201 2.62, 512,631 3.7 3. 777, 408 5.8 
Distriet of Columbia 2 
Kentucky........-......----- 97|$1, 984, 402 5.6] 1, 008, 8244 3. 0 2, 993, 226 4.3] 4, 347, 710 6.7 
Maryan age eebe 21. 
Orlia... 18 
) $ } 69,817| a 157,958!  .5| 227, 77  .3| 8623| 1 
Mississippi........--.-------- 9 1. 088 (3) 1. 2830 (2) 2,371} (2) 1. 166 (3) 
North Carolina.............. 57 23.5366 41 32,193 1 55, 7290 1 30,658] 1 
South Carolina.............. 23 9, 824} (3) 8, 409 (1) 18,293, (2) 11,424| () 
vun ire e ee 61) 228,816 a 300,138) d 525,954 a 25.580 4 
West Virginia. 31| 607, 849, 1.7] 912. 434] 2.8] 1, 520,283] 2. 2 1,869,337| 2.9 
Total Southeastern........ 479 4, 558, 702 12.8] 3,300,560] 9. 9 7, 859, 262 11. 4/10, 406,613! 16.0 
Arkans ns 11 
Louisiana 25 19, 734 1 92, 461 .3| 112, 195 .2 7,280| (3) 
Oklahoma 21 
ae 76| 325, 637, 9| 565, 634] 1.7 891, 271 1.3] 356,724 6 
Total Southwestern — 133 345, 371 1.0! 658,095; 2. 0 1. 003, 4660 1.5 364,004 6 
Minois. -aaao oaaae 251| 3,166,054) 8.9 3,646, 45 10.9 6,813,389, 9.9 5,465,752; 8.4 
e TT A 159. 4,074,114; 11.5; 2, 294, 345 6.9| 6, 368, 459 9.2: 7,480,127; 11.5 
p PEDE SHEER QUE SOM EN ANE 57 147,944| 4 297,171 9| 444,515 6, 101,702] 2 
j 1 38, or A "al 20 115,61 2 18, 887 o 
= ee E 140 33. 360, 054) 9. 5] 3,168,963! 9.5 6,520,017] 9.5 3, 088, 516] 6.2 
Minnesota 72 299,200 8 353,589) 1.0 652,798; 1.0 541,493 .8 
E xum 66] 172, 795  .5| 723,442 2.2  896,237| LA 86, 93 1 
South Dakota . ) G 40 O9) i E 
A eet 357, 6,319,878| 17.8! 6,027,937] 18. 112, 347,815! 17.9 11. 667, 857 18.0 
Total North Central 1, 371.17, 580, 059: "pm 590, 333! 49.7 34,170,392! 49.6 29. 344. 881| 45.2 
—— ee GE See E =o E o | 
ATIZONG ad 8 
Ne vad. 3 4, 375 (2) 56, 567 2 60, 942 1 1. 520 ()) 
New Mexico 1 
Z 2 mam za 551,838 1. 6 1. 443. 088, 2.1 1. 706, 8740 2.7 
Dd O u m — 6 1. 8910 (2) 7. 919 (3) 9. S100 (2) 167 (3) 
Montang conocio 9. 5.818 (3) 21,081! 1 26,929, (3) 207 (5) 
Wyoming 2 4| (3) 5 (2) 9| (3) 4| (3) 
Total Rocky Mountain 80 — 903,308, 2.5| 637,410, 1.9 1,540,778, 2.2) 1. 768. 772 2.7 
Halllornia—.—.—. ...... | 162, 889,111] 2.5| 1, 328, 503 4.0) 2,217,674; 3.20 937,740) 1.5 
Ff! 46 > - 
EE 610 9,799 A mam Lu 45,302 2 21. 462 c 
Total Pacific Coast. 274| 979, 910 2.8, 1, 691, 066: 5.1' 2,670,976' 3.9 959,202} 1.5 
Total United States: ö | | | n. 
ft 3, 354 35, 525, 107 100. 0 33, 376, 168 100. 0 68, 901. 275 100. 0 64. 943, 118 100.0 
1919r. e 1 3. 200 29, 166, 493 100. 0 25. 171,730 100.0 54, 335, 223 100. 0 53, 446, 755 100.0 


1 Where 2 or more separate EE such as blast furnace, open hearth, foundry, etc., are situated at 
the same place and are operated by 1 establishment, each departinent is counted as 1 plant. 
3 Less than 0.05 percent. 
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CONSUMPTION BY TYPE OF FURNACE 


Open-Hearth Furnaces.—Ferrous scrap and pig-iron consumption 
in open-hearth furnaces in 1950 totaled 94,458,155 short tons, an 
increase of 22 percent over 1949 and the largest consumption by this 
type of furnace in the history of the mdustry. The use of home 
scrap increased 18 percent, purchased scrap 29 percent, total scrap 
22 percent, and pig iron 22 percent. The open-hearth furnace melt 
in 1950 consisted of 46 percent scrap and 54 percent pig iron, un- 
changed from 1949. Of the total scrap consumed, 44 percent was 
purchased, compared with 42 percent in 1949 and 46 percent in 1948. 

Pennsylvania again led in the use of scrap in the open hearth in 
1950, followed in order by Ohio, Indiana, and Illinois; this rank has 
remained unchanged since 1936. In 1935, the first year data were 
compiled on iron and steel scrap, Ohio consumed the largest quantity, 
followed by Pennsylvania, Indiana, and Illinois. 


TABLE 10.—Consumption of ferrous scrap and pig iron in open-hearth furnaces 
in the United States in 1950, by districts and States, in short tons 


Active Scrap 
District and State ae $$] Pig iron 
i ing Home | Purchased Total 
New England: 
Connecticut 1 
Massachusetts 2 120, 542 240, 162 360, 704 117, 267 
Rhode Island 1 
Total: 1950. oa ios 4 120, 542 240, 162 360, 704 117, 267 
E A E ests 4 103, 716 180, 893 284, 609 04, 085 
Middle Atlantic: 
ClO WALO eau be e 1 
New ere 2 1, 433, 355 1, 280, 619 2, 713, 974 2, 858, 194 
r . eeeteded 6 
Pennsylvania. 43 6. 774, 173 5, 307, 566 | 12, 081, 739 15, 181, 586 
Total: 1950 52 8, 207, 528 6,588, 185 | 14, 795, 713 18, 039, 780 
19999999... -é 55 6, 993, 692 5,001,671 | 11, 995, 363 14, 680, 59 
Southeastern and Southwestern f E 
AISDAÜTA . xa sd res 3 
Georgia 1 |) 1,259, 367 837,176 | 2,096,543 | 3,194,623 
NR A 1 
PoR EE 2 
Mar amd EE 1 " 
Oklahoma J (v 1 2, 049, 709 l, 454, 522 3, 504, 231 5, 182, 520 
West VIr gina 2 
Total: 19505 ß 11 3, 309, 076 2, 291, 698 5, 600, 774 8,377,143 
/r ͤ 11 2. 860, 659 1. 950, 573 4. 811, 232 6. 958. 182 
North Central: 
Iii ⁵ð⅛ᷣA— eee tee 10 1, 886, 914 1, 861, 521 3, 748, 435 3, 863, 803 
Iain... ⅛ðâ ĩ 6 3, 558. 887 1, 838. 214 5, 397. 101 6, 816, 412 
Mien... ß 3 879, 981 702, 375 1, 582, 356 2, 314, 998 
Minnesota. aan. 1 
e ß A RS 2 326, 768 761, 121 1, 087, 889 536, 023 
Wisconsůůui eee eee 2 
eee tee eL gae eae s A 21 4, 507, 363 3, 505, 304 8, 012, 667 8, 473, 452 
Total: Ti o cassie 45 | 11,159, 913 8, 668, 535 | 19, 828, 448 22, 004, 688 
1940 WEEN 47 9, 560, 981 6, 454, 112 | 16, 015, 093 18, 201, 488 
Rocky Mountain and Pacific Coast: GES 
liehe 8 7 
Coloradö: e ees ee 1 1, 512, 191 1, 414, 191 2, 926, 382 2, 407, 256 
690 DEE 1 
Washington 1 
Total: id.. 10 1, 512. 191 1, 414, 191 2. 926, 382 2, 407. 256 
I A ease 10 1. 134, 074 1, 282, 083 2,416, 157 | 1, $48, 243 
Total United States: 1050 122 | 24,309,250 | 19. 202, 771 | 43. 512,021 | 50, 946, 134 
1949. 127 20, 653, 122 | 14, 860, 332 | 35, 522, 454 41, 782, 506 
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Bessemer Converters.—The 5,426,525 short tons of ferrous raw 
materials used in Bessemer converters in 1950 represents a 13-percent 
increase over the 1949 use of these materials. The ratio of scrap to 
total metal charge was 1:21 compared with 1:23 during 1949; of the 
scrap used, 82 percent was home scrap, the same as the previous year. 

Following the usual pattern, Pennsylvania was the principal con- 
sumer of converter scrap in 1950. 


TABLE 11.—Consumption of ferrous scrap and pig iron in Bessemer converters 
in the United States in 1950, by districts and States, in short tons 


Active Scrap 
District and State por — l Pig iron 
ing Home Purchased Total 
New England and Middle Atlantic: 
ConnecticuttneeaZ——aů—ꝛ— lll lll... 1 
Pali 2 2, 804 3, 782 6, 586 1, 142 
New Jersey. 1 
Fenns IVaOlA EE 9 82, 678 15, 494 98, 172 1, 521, 692 
Total: 1090. ere des 13 85, 482 19, 276 104, 758 1, 522, 834 
IHI A 8 12 87, 871 21, 660 109, 531 1, 374, 900 
SSS 
Southeastern and Southwestern: 
r y ed RES 1 
Louisiana. eege ee ĩðͤ 8 1 
Marvwnan gg 88 1 34, 362 11, 919 46, 311 733, 101 
FJC AN 1 
West Vireinia aaa 1 
Total: 30k 5 34, 36 11, 919 46, 311 733, 101 
rr ðͤ Cea rique 5 22, 879 9, 494 32, 373 631, 002 
North Central and Pacific Coast: 
Ines... A 2 1, 312 2, 268 3, 580 420, 428 
Ia. ³⁰ A Abe eam 1 
MEM RE A 
june. 8 
Missouri.................... ee 1 5, 541 11, 881 17, 422 300, 156 
A A de 1 
e mama xe e 1 
A A A 4 84, 619 |............ 84, 619 2, 193, 316 
Total: EE 12 91, 472 14, 149 105, 621 2, 913, 900 
1919... 11 61. 135 6, 127 67, 262 2, 606, d 
Total United States: 1950. | 30 211, 316 45, 374 256, 690 5, 169. 835 
1919............. | 28 171, 885 37, 281 209, 166 4, 612, 408 


Electric Steel Furnaces.—The melt of ferrous scrap and pig iron 
used in electric furnaces in 1950 totaled 7,476,511 short tons, a 56- 
percent increase over the 4,804,183 tons used in 1949. Of the total 
scrap used, 4,489,933 short tons was purchased scrap, which estab- 
lished a record high for the use of this material in these furnaces. 
Increases in the use of scrap occurred in all except the Southwestern 
district; pig iron increased in all districts. 
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TABLE 12.—Consumption of ferrous scrap and pig iron in electric steel furnaces 
in the United States in 1950, by districts and States, in short tons 


Active Scrap 
District and State plants || Pig iron 
ing Home Purchased | Total 
New Engiind í | i 
'onnecticut. LLL lle cc Lee ll. 

SE 1) 2 7, 435 14,777 451 
Sësachusetts. .-. lll... 9 7, 982 6, 521 14, 503 198 
Total: 1950... coca ciar 14 15, 324 13, 956 29, 280 649 

,; oe ezwaela esa 13 14, 972 11, 693 26. 665 413 
Maa Alan: : 
ela ware 

New Jersey C ⁵K0 ei RINT E12 9 ) 13, 773 18, 804 32, 667 352 

New d EE 18 65, 629 87, 614 153, 243 4, 363 

Pennsylvania............................ 63 721, 962 897,940 | 1,619, 902 18, 672 
Total:-1050.... 25: ox Sen Rus 91 801,364 | 1,004,448 | 1,805,812 23, 387 

I/ 8⁵ 574, 971 642. 670 1. 217, 641 17, 910 
eteran — o o . —̃ — .— Eee 
Southeastern: 

pret of Columbia.................... 1 
ee ⅛ðùÄ 8 2 

Maryland 5 61, 875 231, 834 293, 709 3, 614 

West Virginla...........-..-...--.2---.-- 1 : 

Alabama. . aaen EES 6 

Eeer 1 14,715 41, 395 56, 110 349 

in A A A 2 

etek enue EE 1 
ut As.“... 8 1 

Hune 103 88 3 13, 373 16, 070 29, 443 981 
Total: coo ecozlbqede cios 27 89, 963 289, 299 379, 262 4, 944 

iUc E 27 41, 986 133, 991 175, 977 4, 315 
Southwestern: 
PIERDE eege de 1 
F d ud2da nci C 3 

Oklahoma REFERRED 8 1 32, 630 49, 524 l, 380 

¿y EE 7 
Total: 19509... ere ge 12 32, 630 49, 524 1, 380 

AA O 5s Rat 14 25, 110 53, 048 1, 309 
North Central: 

Hine 8 28 512, 908 714, 163 1, 227. 071 85, 591 

Dll d eee 15 42, 770 44, 084 86, 854 763 

A E O 1 

¡EN MA araa eee co! 1 15, 908 24, 023 39, 931 144 

Nebraska- ĩ ² e oe ee aana 1 

Mense. 8 27 393, 274 743,085 | 1,136, 359 5, 399 

Let d EE 3 4,618 7,193 11,811 154 

Missouri ose ³Ü0 10 13, 744 15, 997 29. 741 1. 876 

G7) ³»¹ i y aco 35 687,045 | 1,124,295 | 1,811,340 22, 212 

Neon... esce Rh rn- 17 66, 728 74, 213 140, 041 2, 716 
Total: 1050 EE 138.| 1, 736, 995 2, 747, 053 4, 484, 048 118, 845 

TAG A AA 120 1,067, 077 1,765, 877 2, 832, 954 81, 153 
Rocky Mountain 

NR ci 
i 

e AN 1 7, 558 11,075 18, 633 540 

Utih A ISSN 1 
Total: hh. ĩ 8 6 7, 558 11. 075 18, 633 540 

1919. 8 6 5,133 8, 199 13, 332 285 
Pacific Coast: 

Calorias sic caidas 31 129, 214 244, 864 374,078 3, 466 

PP AA E A 8 20, 358 93, 707 114, 065 181 

Washington 18 15, 267 52, 901 68, 168 249 
Total: d h cceteccdee sie 57 164, 839 391, 472 556, 311 3, 896 

/. A T 53 118, 128 258, 849 376, 977 2, 204 
Total United States: 1950. 345 2, 832, 937 4, 489, 933 7, 322, 870 153, 641 
1949............. 318 | 1,850,205 | 2,846,389 | 4,696, 594 107 589 
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Cupolas.—Figures released by the Bureau of the Census, United 
States Department of Commerce, indicate that shipments of gra y-iron 
castings in 1950 increased 24 percent over 1949. Accordingly, re- 
quirements for scrap and pig-iron cupola consumption increased in 
1950. Cupola furnaces used 16,780,164 short tons of scrap and pig 
iron, a 24-percent increase over the 13,521,458 tons used in 1949 and 
a record high for the consumption of these materials in this type of 
furnace. The use of home scrap increased 23 percent, purchased 
scrap 22 percent, total scrap 22 percent, and pig iron 27 percent. 

Charges to cupolas consisted of 32 percent home scrap, 32 percent 
purchased scrap, and 36 percent pig iron compared with 32, 33, and 
35 percent, respectively, in 1949. 

As in 1949, Michigan continued to be the largest consumer of 
cupola scrap, followed in order by Ohio, Illinois, Pennsylvania, Ala- 
bama, Wisconsin, Indiana, New York, and New Jersey. 


TABLE 13.—Consumption of ferrous scrap and pig iron in cupola furnaces in the 
United States in 1950, by districts and States, in short tons 


Active | Scrap 
District und State Bt Pig iron 
ing Home Purchased Total 
Nee England: 
Connecticut. ......- ii 50 63, 557 101, 909 165, 466 64, 245 
QING EE 19 10, 668 5,9 16, 648 9, 657 
Massachusetts 96 127, 754 112, 990 240, 744 116, 719 
New llampshire n- 16 3, 086 10, 546 13. 632 2. 434 
Rhode Island E I ꝛ' 14 18. 814 17, 192 36. 006 18,7 
A ee ooo oe Sanco enaisawew meted 13 7, 682 9, 396 17, 078 8, 783 
Total: AA ³ꝛ 208 231, 561 258, 013 489, 574 220, 542 
Er To EG 193 191, 474 193, 693 385, 167 175, 234 
Middle Atlantic: 
San.... é 3 1, 202 3, 208 4,410 1, 632 
New Jericó e 74 161, 154 272, 233 433, 387 231. 705 
NOW oO ds daa 152 218, 071 228, 347 446, 418 244, 812 
Pennsylvania 279 Kë 425, 328 783, 188 491, 985 
Total: 9 92.·t.. 508 738, 287 929, 116 1, 667, 403 970, 134 
10410: A A ae 493 653, 335 741, 632 1, 394, 967 806, 252 
Southeastern: 
ALR E EE 80 375, 397 329, 333 704, 730 927, 653 
Mr all merece ee. 19 36, 091 37, 731 73, 822 63, 078 
Feil 8 17 2, 114 4, 574 6, 688 1,23 
Gerl oce uL R aras 53 18, 968 18, 635 37, 603 30, 868 
SS AAA 8 21 80, 519 31,193 111, 712 181,175 
III/! AA 9 1, 088 1. 283 2, 371 1. 166 
North Carolina. 56 22, 245 32, 110 54, 355 30, 541 
South Carolmn... o... -21 9, 822 8,115 17, 937 11, 422 
Tennesse 59 149,173 136, 187 285, 360 198, 760 
MIPEIls: cue wae et Els 58 66, 635 122, 503 189, 138 ] 
West Virginia. 19 7, 836 15, 859 23, 695 6, 975 
Total: TOO caida 412 769, 888 737, 523 1, 507, 411 1, 535, 879 
Ir e a 386 566, 682 620, 542 1,187, 224 1, 201, 737 
Southwestern: 
AfFEBSISHS. Qe Nee ( AAA 10 704 3,143 3, 847 597 
o: A 20 2, 277 4, 614 6, 891 1, 000 
Ohe, 8 18 6. 238 13, 188 19. 426 4. 952 
r ⁵³•• pue eves Gs é 62 45, 125 97, 097 142, 222 61, 770 
Total 1050. a ec wed 110 54. 344 118, 042 172, 386 68, 319 
hr E Ee SER VET 89 37, 688 93, 252 130, 940 33, 371 
North Central: 
PODER te ³⁰ AA 178 554, 691 ` 434, 498 989, 189 411, 713 
Indian ee 119 295, 133 271, 088 569, 221 315, 524 
/ ³ĩoW.—» ĩðV 54 127, 839 132, 461 260, 300 Q5, TUS 
NENA WEE 32 19, 810 49, 053 65, 861 12. 759 
Michigan. ggg bag eie ah 1651) 1,385,741 | 1,025,726 | 2,417,407 , 1, 344, 564 
o A A See ss 62 60, 265 94, 641 154, 906 | 47, 548 
Missouri --- --- 47 64, 022 116, 272 180, 294 42, 759 


Nebraska -- 14 6, 192 8, 908 15, 400 3, 985 
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TABLE 13.—Consumption of ferrous scrap and pig iron in cupola furnaces in the 
United States in 1950, by districts and States, in short tons—Continued 


Active Scrap 
District and State pane Pig iron 
ng Home | Purchased | Total 
North O a a : 
Nort I/. ee 88 
South Dakota A, T 3 1, 635 910 2, 545 608 
OHIO A A ud Me PE 241 515,7 572, 381 1, 088, 083 530, 740 
Nil EE es 116 326, 892 258, 421 585, 313 260, 211 
er.. tai 1,034 | 3,364,222 | 2,967,350 | 6,331, 581 3, O72, 119 
i999. —nsrs 977 2, 738, 037 2, 425, 206 5. 163, 243 2, 432, 258 
Rocky Mountain: 
ATIZONA A ee Ae ge 5 1, 064 33, 222 341 286 1, 289 
o,, alos aa 20 18, 297 41, 061 59, 358 34, 599 
DK T 1 a To ewe ete ⅛³»1é . suede 5 1,432 3, 099 4,531 167 
Mente 6 5, 425 4, 881 10, 306 207 
New Mexico 1 377 743 1. 120 59 
(C A 8 14 23, 708 44, 524 68, 232 56, 965 
WYOMING seo cies uu e oh te emcee 2 5 9 4 
Total: 1950o lll. lll. 53 50, 307 127, 535 177, 842 93, 290 
19199... 8 52 70, 543 117. 158 187, 701 61, 395 
Pacifie Coast: 
Gallforn ia ida 117 107, 233 186, 015 293, 248 87, 410 
, . A 37 9,675 26, 754 36, 429 7,217 
Washington 37 9. 996 35, 106 45, 102 4, 278 
,.. cities vae e 191 126, 904 247, 875 374, 779 98, 905 
00 eeh d 176 91,131 217, 082 308, 213 53, 756 
Total United States: 1950 2.516 | 5,335,513 | 5,385,463 | 10,720,976 | 6,059,188 
19019............. 2,366 | 4,348,590 | 4,408,565 | 8,757,455 4, 761, 003 


Air Furnaces.—Scrap and pig iron consumed in air furnaces (includ- 
ing two Brackelsbergs) in 1950 amounted to 1,529,878 short tons, an 
increase of 30 percent over the 1,174,239 tons melted in these fur- 
naces in 1949. The useof home scrap increased 28 percent and of pur- 
chased scrap 42 percent; pig iron increased 22 percent. 

Ohio led in the use of scrap in air furnaces, followed in order by 
ee (combined), Pennsylvania, Wisconsin, Michigan, and 

ew York. 


TABLE 14.—Consumption of ferrous scrap and pig iron in air furnaces ! in the 
United States in 1950, by districts and States, in short tons 


nee Scrap 
rates plants 
District and State report- Pig iron 
ing Home | Purchased Total 
New England: 
Connecticut... .... LL U . ll c Ll cell. 7 
Massachusetts 3 
New Hampshire 1 | 42, 701 14, 304 57, 005 19, 504 
Rhode Island............................ 1 
e 12 42, 701 14, 304 57, 005 19, 594 
Kr A A oai eda 12 27,728 7, 734 35, 462 13, 060 
Middle Atlantic: 

ERT d EEN 1 > 
V8 > ) 10, 357 2, 085 12, 442 6, 429 
New York. ———————— e 9 36. 431 17. 748 54, 179 16, 395 
Pennsylvania 19 91,728 60, 163 151, 891 54, 499 

Total: ih, tusk 31 138, 516 79, 996 218, 512 77, 323 

//, ·rww . 34 102, 144 §9, 332 161, 476 65, 827 


For footnote, see end of table. 
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TABLE 14.—Consumption of ferrous scrap and pig iron in air furnaces ! in the 
United States in 1950, by districts and States, in short tons—Continued 


Active 
District and State 8 Pig iron 
ing Home Purchased Total 
Southeastern and Southwestern: 
Texas 1 } 16, 427 10, 992 27, 419 8, 094 
West Virginia 2 , , , , 
Total: 1950 3 16, 427 10, 992 27, 419 8, 091 
1949. 3 11. 325 6, 830 18, 155 5. 801 
North Central 
ce DEM cbe dU HET 10) 224,878 | 122,642] 347,520 99,182 
Michigan.. —€———— ee EE ie e 5 53, 909 41, 344 95, 253 20, 767 
GG q% ad 1 
Minnesota. agg 1 10, 156 3, 336 13, 492 8, 606 
Miso... Ml Eh 1 
Ohio... EE EE Ae 22 203, 385 122, 530 325, 915 71, 207 
Wisconsin 11 63, 407 42, 486 105, 893 27, 290 
Total: 19500 65 555, 735 332, 338 888, 073 227, 022 
EEN 68 446, 645 234, 964 681, 609 185, 591 
Rocky Mountain and Pacific Coast: 
co 1) 268 | 1.88 4.258 2, 580 
Total: 1050. cur is data 4 2, 698 1, 558 4, 256 2, 580 
19199.d 5 3, 218 805 4, 023 3, 235 
Total United States: 1950. 115 f 1,195, 265 334, 613 
94999. 309, 665 725 273, 514 


1 Includes 2 Brackelsberg furnaces, 1 each in Indiana and Ohio. 


Crucible and Puddling Furnaces.—Crucible furnaces used 926 short 
tons of scrap and 1,190 tons of pig iron in 1950 compared with 1,211 
and 1,052 tons, respectively, in 1949. Puddling furnaces used 5,545 
tons of scrap and pig iron. Of the total puddling-furnace melt in 
1950, 2,377 tons were scrap compared with 2,794 tons during the 

revious year. All of the scrap and pig iron consumed in puddling 
urnaces was in Pennsylvania. 


TABLE 15.—Consumption of ferrous scrap and pig iron in crucible and puddling 
furnaces in the United States in 1950, by districts and States, in short tons 


District and State report- Pig iron 
ing Home Purchased Total 
ec " à 
Onnen 
Massachusetts 1 213 SS Se en 
Total: Id )h issue seen 2 213 23 236 373 
Eege 2 305 436 741 411 
Middle Atlantic and Southeastern: 
M of Columbilass 290 157 447 450 
CW. IO KKC E cece 
Pennsylvania 4 60 2, 366 2, 426 3, 176 
Total: 1050. EE 6 350 2, 523 2, 873 3, 626 
RE 8 1, 237 1, 928 3, 1 4, 295 
North Central: 
maana C 1 
Oud ei 2 0 0) 00 D 
Wisconsin. MAA 8 1 
EF 2) o o o o 
— = a eg 


For footnote, see end of table. 
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TABLE 15.—Consumption of ferrous scrap and pig iron in crucible and puddling 
furnaces in the United States in 1950, by districts and States, in short tons—Con. 


| 


Active Scrap 
District and State pane | Pig iron 
` Ie Home | Purchased | Total 
Southwestern and Pacific Coast: 
Oklahoma.... ..... 10 o 0 0 0 
B | 
Mu c c E mu o | o 0 
Total United States: 1950 15 677 2, 626 3,303 | 4 
119 15 1, 595 2, 410 4, 005 4, 932 


| Figure withheld to avoid disclosure of individual operations. 


Blast Furnaces.—Materials other than scrap constitute by far the 
largest proportion of the blast-furnace charge and in 1950 consisted 
of 117,002,059 short tons of iron ore, sinter, and manganiferous ore; 
3,533,600 tons of mill cinder and roll scale; 3,600,267 tons of open- 
hearth and Bessemer slag; and 47,322 tons of miscellaneous materials. 

Total consumption of scrap in 1950 by 72 plants operating blast 
furnaces was 4,390,065 short tons, a 46-percent increase over 1949. 
The scrap charged to blast furnaces was 46 percent home, 54 percent 
purchased, compared with 50 percent each for home and purchased 
in 1949, and 49 and 51 percent, respectively, in 1948. The pro- 
portion of scrap used to pig iron produced was 6.8 percent (home 
scrap 3.1 percent and purchased 3.7 percent) compared with 5.6 
percent in 1949. 


TABLE 16.—Consumption of ferrous scrap in blast furnaces in the United States 
in 1950, by districts and States, in short tons 


Scrap 
District and State plants 


g Home Purchased Total 


— 62 ꝗ—mq—— — — | ——— á!— 


New England and Middle Atlantic: 


Ir ⁰Ü¹wwLw--w ⁰ 1 
e HI i : ) 41,832 | 229, 939 291, 771 
Firn fi eii 17 711, 964 670, 281 1, 382, 245 
Total Eeer 24 753, 796 920, 220 1,674,016 
UI AA CE 24 593, 179 492. 609 1, 085, 788 
Southeastern and Southwestern: W 
A A 4 241, 169 144, 255 385, 424 
r ⁰o¹¹¹¹ ãã A uei an 1 
Nrn.. a 1 
ell... ⁵ 1 370, 004 133, 470 503, 474 
SEO ⁵ ZZZ E DC ea ate 2 
Ne 7 E AA 
Totál: A 11 611,173 277,725 888, 898 
kr AMA A A ͤ 12 394, 221 209, 470 603, 691 
North Central: AA: 
A A ö ees 6 89, 349 239, 746 329, 095 
II A A y SEP rS Rd : 54, 797 81, 258 130, 055 
MICHhIPal Los eer E 
Mc cu Au e : ) 177,385 | 2242. 320 419, 714 
ORIG A ͥͤ ³ð A A sensed 20 321, 695 600, 664 922, 359 
Totals 1050. ³ AA 33 643,226 | 1,103,997 | 1. 807, 223 
1100... K 34 498, 418 810, 108 1, 308, 526 
Rocky Mountain: 
Sell V 1 
o ß . de EE 1 15, 973 3, 955 19, 928 
Dll i. ⁵ AAA 2 
Total 1950: 202 aa er ³ð A ⁵⁵ e ERE dae 4 15, 973 3, 955 19, 928 
1JJJhſ !! y ĩ 8 2 8, 580 296 8, 876 
Total United States: 195ũ0ʒ0 72 2, 024, 168 2, 365, 897 4, 390, 065 
AN c M DC oe 72 L 494, 398 1, 512, 483 3, 006, 881 
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USE OF SCRAP IN FERRO-ALLOY PRODUCTION 


The producers of ferro-alloys (by other than blast furnaces) in 1950 
consumed 355,458 short tons of scrap, a 20-percent increase over 1949. 
Of this total, 253 tons were used in the aluminothermic process and 
the balance in electric furnaces. Purchased scrap accounted for 96 
percent of the quantity used and home scrap 4 percent; in 1949 the 
percentages were 97 and 3, respectively. 

Seventeen ferro-alloy plants used ferrous scrap in 1950, 1 less than 
in 1949. All of these plants operated electric furnaces. "Two of this 
group employed both the electric and aluminothermic process. 

Scrap used in blast furnaces in the manufacture of ferro-alloys 1s 
included in this chapter with blast furnaces. 


TABLE 17.—Consumption of ferrous scrap by ferro-alloy producers in the United 
States in 1950, by districts and States, in short tons 


Active 
District and State DN 
Home MEE Purchased e Total 
Middle Atlantic: 
NOW: YOK AAA A cosets uad se 5 80, 032 80, 052 
Fenn Fans get 3 954 954 
Total: en UNUM MURUS E E M eM 80, 986 81, 006 
J ⁰y0dg) E 7 117 58, 653 58. 770 
North Central: e 
ei EEN 
777... 8 12,434 | 1382, 208 194, 642 
Derr ð K 3 12, 434 182, 208 | 194, 642 
IJ AAA ĩ A 4 9, 639 132, 644 142, 283 
Southeastern: 
¡A ROREM ĩ TORO ER 1 
Kentücky ß dea Goan ae 1 
South CarollDA.. . EE I 72, 947 72, 947 
O A A dd au 1 
West umi; 1 
Total: en eege EES RENEE ³⅛ A S 72, 947 72, 947 
as des ĩͤV0ͥu c whee obenee C 84, 707 84, 707 
ERE Coast: i 
3-0): A 
Washington GEN 1 ) . 6, 863 6, 863 
Total: 1940 JJ ðVW6A K K ON „ 6. 863 6, 863 
ee eee earl A I 9. 927 9, 427 
Total United States: 19500 17 123,454 | mm 004 355, 458 
r ĩ² AA was 184 9, 756 285, 931 295, 687 


MISCELLANEOUS USES 


Scrap consumed in 1950 for miscellaneous purposes, such as re 
rolling, nonferrous metallurgy, and as a chemical agent, remained at 
slightly less than 2 percent of the total consumption. This per- 
centage has been unchanged for the past 6 years. The quantity so 
used—1,144,627 short tons—was an increase of 21 percent over that 
used for these purposes in 1949. Of the quantity used, 96 percent was 
purchased and 4 percent home scrap. 
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TABLE 18.—Consumption of ferrous scrap in miscellaneous uses in the United 
States in 1950, by districts and States, in short tons 


Active Scrap 
District and State „„ A a 
g Home Purchased Total 


— — HH ay 


New England: 


Aa A 1 

Massachusetts `... 1 ) 681 14, 799 15, 480 
h ðA Ae EUR 2 681 14, 799 15, 480 

Er ˙ĩ¹0¹AÜ0L¹ͤ.. y e en 2 665 12, 271 12, 936 
bel BE Ae — as 
Middle Atlantice: , 

hh AN 8 2, 688 111, 612 114, 300 

INOW YOLK AA A v2 7 278 94, 360 94, 638 

Fenn !...... 16 18, 653 128, 725 145, 378 
Ph y O a cla 31 21, 619 332, 697 354, 316 

117. ³⁰ AA d eol 33 23. 869 270, 415 294, 284 
Southeastern: 

/ oe A eee ee oes 3 100 39, 432 39, 532 

(CCOLEIA EE EE 2 

o 27 ³ V 8 1 753 1, 129 1, 882 

CIT ³ Cadac E eee cla Cee 2 

A A A ecf iux EamA MS dau 1 490 65, 830 66, 329 

i ed 9 1, 352 106, 301 107, 743 
194105... aes cule nc St tgs eh cuan exeme sto 10 1, 929 106, 570 108, 499 
Southwestern: 

II.,. i oe coe 1 - 
Du red leuc o EK A ) 307 9, 459 9, 766 
e o ld 3 307 9, 459 0, 766 

Jö eee ĩ ie 3 1, 592 „547 9, 139 
North Central: 

A EE H 1, 226 319, 873 321, 099 

FFII EE y n 3 13, 031 8, 706 21, 827 

A. ³ 11 

NPUPISEN. Qo ⁰· AZWV fact DE 1 1, 757 27, 746 29, 503 

Wisconsin... 2 

Minhesotaü.... v ts Seeceseews II 560 560 

NMISSOUTI ³ dd h ds o 78, 192 78, 192 

EE e . nS 3 10 79, 708 79. 718 
r ³⁰·Ü.ſr.r K eee icut 5 16, 024 514, 875 530, 899 

J))! ˙ ſdꝗòà 8 28 15, 762 382, 194 397, 956 
Rocky Mountain: 

ATZ. A dar 2 

Nevada ↄðV(dꝙę M TD O 21, 508 21, 508 

a II A A 1} 

r d 1 1. 048 24, 504 25, 552 

A MIA A A A 3 

. E eat ct eos a tt Ae 3 1, 214 18, 833 20, 047 
TO EE 12 2, 262 (4, 845 87,107 

AR PRECOR ð v 8 16 1. 413 65, 681 67. 094 
Pacific Coast: 

CCC ee ioe ͥ ·»r¹wm et tee ee 6 441 57, 505 57, 946 

WASHING (OD occ Ad v os 3 29 1,341 | 1,370 
Total F090 ccn ³ÜðꝛAä ⁰ mk 9 470 58, 846 59. 316 

I 5*w.. ĩð K na A 9 352 54, 996 55, 348 
Total United States: 1950........--..-------------- 91 42,715 | 1,101,912 | 1,144,627 
I/ A tends 2i 101 45, 582 899, 674 945, 256 


Complete iron- and steel-scrap stock figures covering 1950 year-end 
stocks are not available; producers (railroads and manufacturers) 
were not canvassed. Dealers, automobile wreckers, shipbreakers, 
and consumers reporting to the Bureau of Mines had 5,718,828 short 
tons of material on hand December 31, 1950, compared with 6,063,132 
short tons at the end of 1949, a decrease of 344,304 tons or 6 percent. 
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Consumers’ Stocks.—Consumers’ stocks of home and purchased 
iron and steel scrap on December 31, 1950, totaled 5,420,326 short 
tons—a decrease of 220,533 short tons or 4 percent from the be inning 
of the year. Stocks of home scrap (1,469,463 tons) decrease 
cent and purchased scrap (3,950,863 tons) 3 percent. Stocks 
iron on December 31, 1950, amounted to 1,800,137 short tons, an 
increase of 9 percent over the 1,657,634 short tons on hand December 


31, 1949. 


6 per- 
of pig 


TABLE 19.—Consumers’ stocks of ferrous scrap and pig iron on hand in the 
United States on Dec. 31, 1949, and Dec. 31, 1950, by States and districts, in 


short tons 


State and district 


PP | —äPũ — —Uñ60 


Dec. 31, 1949 
Scrap 

Pur- 
chased | Total 


3,979; 6,472 
56, 028 85. 619 
2 741 2,900 
3,704 4. 902 
3. 668 3, 808 


Pig 
fron 
Home 
10, 904 4, 604 
2, 596 322 
113,657, 33. 392 
681 321 
6, 231 984 
771 159 


Dec. 31, 1950 
Scrap 
Pur- 
chased Total 
19, 6344 24, 288 
2, 067 2, 359 
36, 378 69, 770 
3, 322 3, 643 
5,655 6, 659 
6, 745 6, 904 


Ën AUm♀mùůõô1 • R 


—— — —— — — t! — | ä— ⏑—äGUͤU— 82. 


— —— | — ◻f—ñä Q ⏑—äj4äʒ . ( —œ—äU ————— | — 
— — — — — 2 ——— — ee ̃ — 


73, 298 87,359 


226, 691| 278, 849 
845, 455/1, 304, 467 


54,091) 12, 484 


173, 310 65, 872 
318 544] 441,541 


84, 461| 96, 945 


237, 954) 303, 825 
781, 0911. 222, 632 


—— | AE |——— — EN EH 


A (AAA AA PSN AAA AR AA EE 
AER 


100, 837| 167,391 
77, 119| 139, 844 


15, 657 16,937 


603 834 
2,085} 2,457 
3,240 3,310 


37,423| 49,959 
102, 213| 115, 543 


105,043| 92, 268 


33,379| 53,379 
3, 475 925 
358 73 

2, 288 536 
2, 211 135 
43, 905] 5, 240 
9,468! 5, 909 


119, 604 211,962 


96, 749 150, 128 
10, 401 11, 416 
873 646 
1.913 2,449 
5,351| 5, 486 


40, 724] 45, 964 
84, 276) 90, 245 


— EN — |——— e a — 9 | —————— 


Å OC — 
805 481 
45,668, 48,326 


359, 771| 518, 296 


Kaes — 
14,067| 14. 548 
61, 448! 109,774 


——M—— oe 


Home 
Connecticut 7, 673 
Mail 8 2, 493 
Massachusetts . ............ 30, 591 
New Hampshire ............ 219 
Rhode Island .. ............ ], 198 
Vermont 135 
Total New England 42, 309 
Delaware 
New Jersey 14, 061 
Nu eK 52, 158 
Pennsylvania................ 459, 012 
Total Middle Atlantic 525, 231 
Alabama. E 06, 554 
District of Columbia 
E AT AE | 62, 725 
9 E ! 
/ AA 
Georgia 1. 280 
Mississippi ttt 231 
North Carolina ............. 372 
5 Carolin. 70 
Gntnpsspp. ccoo ---- 
O EE 12, 536 
West Virginia 13, 330 
Total Southeastern....| 157,098 
— — 

Arkansas 
Louisiana coo, dde 543 

Oklahoma ...........- T 
ONUS 6 icio e ee ELLAS SS 9, 164 
Total Southwestern... 9, 707 
Käl A RE eles 134, 985 
Indiana... ER 193, 033 
pena MEME 8, 258 

ASH mmm o mom 
Nebraska . ................ 488 
Menn 8 i 
Wisconsin... Wd 100, 668 
Minnesota.............. o... 12, 049 
ll! ⁵ L 849 
North Dakota 90 
South Dnkota. -....0200.--0 l 
OIG: 6 ca a 277, ii 


97,603| 107,310 
T wes 
599, 563 731, 548 
224,060, 417, 093 

37,340| 45, 508 


10, 491] 10, 979 


245, 649 346, 317 


85, 132 97. 181 
101, 779 103, 628 


wi 180 
620, 186 897, 738 


104,029) 08,243 
61,096 186,030 
18, 872 2,309 


2, 234 773 


176,642, 78, 770 


23,451| 12,255 
13,115 3,222 


87 221 


490, 972 589,215 
257, 151| 443, 181 
49,296] 51,605 


15,877| 16. 650 


289, 928 368, 698 


107, 523 119,778 
115, 282 118, 504 


130 357 


603, 369' 610, 053 1, 070, 516 2. 580, 560 
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TABLE 19.—Consumers’ stocks of ferrous scrap and pig iron on hand in the 
United States on Dec. 31, 1949, and Dec. 31, 1950, by States and districts, in 
short tons—Continued 


- 


Dec. 31, 1949 Dec. 31, 1950 
State and district Scrap Scrap Pig 
Pig iron 
Home Pur- Total "n Home Pur- Total 
chased chased 

ATIZONG 2 v.e zcv raid | 
A ace cU 3, 096 6, 440 9, 536 443 2, 697 5, 107 7, 804 99 
New Ie ioo 
eege ) es. os 68,680) 132,583] 28,884. 54,583] 03,769 118,352] 27,540 
ene ß EEN 2, 779 2, 779 56 251 3, 328 3, 579 140 
Nonta naa 1. 477 6, 088 7, 565 198 851 4, 418 5, 269 165 
LA g 3365 5. 4 9 


—— ——— —6 6—ä d — | —U——ũũ — | ————— — 


Total Rocky Mountain 68. 481 83, 987 152,468} 209, 585 58,382! 76, 628 135,005) 27, 953 
—̃ — : 


I T———L|L——RE—— ——— — 


AlSKA. 2 I Locus dae eia ee 
Gee. 8 4, 257 57, 071 91, 328 2, 949 2, 953 78, 008 80, 961 6, 797 
Washington... ............ 
California 27, 999 307, 515] 335, 514 04,346} 31, 064] 213, 123 244, 187 48,522 


——I— — 3 —ͥ—ᷣ 4 | —À— —A—— . [ EUä—⁴E ků 2 [ —ÆWT⁴—ůÜ J K—Æ—WAũ?—3Xͤ ͤÆäWw2twẂ——— 


Total Pacific Coast 32, 256 394. 586 426,842; 97,295; 34,017, 291,131| 325, 1488 55, 319 
Total United States.. . |1, 564, 0544. 076, SC 0, ah 657, 634 


1, 469, 463,3, 950, 853,5, 420, 326|1, 800, 137 

Suppliers’ Stocks.—Stocks of iron and steel scrap in the hands of 
dealers (153,519 tons) and automobile wreckers (4,880 tons) totaled 
158,399 short tons on December 31, 1950, compared with 324,387 tons 
on December 31, 1949—a decrease of 51 percent. Stocks held by 
shipbreakers amounted to 140,103 short tons on December 31, 1950. 


PRICES 


The composite price of iron and steel scrap was $26.58 per gross ton 
in January 1950—a drop of $14.78 per gross ton from $41.36 per gross 
ton in January 1949—but increased to & record high of $44.02 per 
E ton in December, exceeding the previous high of $43.16 in August, 

eptember, and October 1948. No. 1 Cast scrap at Chicago was 
selling at $38.50 per gross ton in January 1950, a decrease of $18.75 
per gross ton from January 1949 and $35.80 less than the peak price 
of $74.30 per gross ton established in August 1948. By December 
1950 No. 1 Cast at Chicago had increased to a high for the year of 
$64.50 per gross ton. No. 1 Heavy-Melting steel at Pittsburgh and 
Chicago was quoted by Iron Age at $29.95 and $26.70, respectively, 
in January, which was the low for the year, but increased to & high of 
$45.57 and $43.44 per gross ton in December at Pittsburgh and 
Chicago, respectively. 

2322945344 
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FOREIGN TRADE 


Imports.—Imports of iron and steel scrap, including tin-plate scrap, 
totaled 777,886 short tons in 1950, a decrease of 32 percent from the 
1,151,294 (revised) short tons imported in 1949, with the value 
amounting to $18,480,327 compared with $29,937,798 (revised) in 
1949, a decrease of 38 percent. Of the 1950 imports, 185,839 tons 
came from Germany, 155,181 from France, 113,436 from Japan, 
87,981 from Canada, and the remainder from other countries. There 
were 47,481 tons of tin plate scrap imported in 1950, mostly from 
Canada, compared with 45,951 in 1949. 

Exports.—Exports of ferrous scrap from the United States in 1950 
were 217,409 short tons valued at $6,023,737, a 27-percent decrease 
in tonnage from 1949 and an 18-percent decrease in value. Imports 
exceeded exports by 560,477 short tons. The tonnage exported 
amounted to 7 percent of the 5-year prewar average (1935-39) of 
3,298,326 tons a year, compared with 9 percent during 1949. The 
1950 exports included 8,634 tons of tin-plate circles, strips, cobbles, 
and terneplate clippings and scrap, valued at $761, 490. The same 
materials in 1949 amounted to 3,634 tons valued at $395,370. 


TABLE 20.—Ferrous scrap imported for consumption in the United States, by 
countries, 1946—50, in short tons 


[U. S. Department of Commerce] 


Country 1946 | 1947 1948 | 1949 | 1950 

/ A O AA Spese tee Lea rie 481 548 15, 401 
Australia. EENEG 12 3, 451 18, 168 12, 469 16, 635 
Belpium- Luxembourg... 7,614 5, 731 39, 092 
ö ea ÓN 36, 422 32, 864 34, 547 71,199 87, 981 
„ . A 1. 335 6. 957 1. 824 1,163 
CARA ee d | 4,049 22. 087 33, 026 10, 337 21, 242 
nhl A E 5, 808 4 5, 008 
c . Du Ore ete Mite irate At EE 1,113 213 155, 181 
French Morocco. ........................ | FTC 3, 384 1. 682 556 
„ d E EE 227, 805 532, 850 185, 839 
IA A ũp r A O A a ak 8, 215 
AA A A AS A 3, 694 1, 186 325 
A 88 r d E 7, 466 
IJ! oes coo EE 1. 000 (Q) 3, 963 SE acc. 
J EU ET mn; EE. 65, 856 2 209, 519 113, 435 
Netherlands ..................... LLL... I ö 9, 863 200, 485 70. nal 
Netherlands Antilles 5,573 5, 468 5, 411 2,128 3, 609 
A A A 8 3 25, 399 75, 055 14, 253 
Union of South Africa. 351 4, 284 4, 461 5. 893 
United Kingdom.....................-.. 197 1, 238 1,251 3,257 8. 529 
Other countries 10, 447 3, 284 22, 100 17, 287 11, 333 
Total: Short tons 57, 701 70, 681 480,724 | ? 1,151, 294 | 777, 886 


Valle. rr ae 8 $492; 506 | $1, 124, 656 GE 180, 222 2 $29, 937,798 , $18, 480, 327 


1 Less than 0.5 ton. 
2 Revised figure. 


! Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 3. Department of Commerce. 
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TABLE 21.—Ferrous scrap exported from the United States, 1946-50, by countries 
of destination, in short tons 


[U. S. Department of Commerce] 


Destination 1946 1947 1948 1949 1950 
ArpeutinB.. A Ne EC 1,731 1, 681 1,187 3, 866 1,112 

Für ³oÄ¹Wi. ³ HA as 737 392 12 ; 
British / ]ðùiU f d ⁰yy EE EE 863 
Candida EE 82, 134 119, 223 16%, 119 1 162, 631 81, 420 
/ oe A De 1, 268 VU NE IEA EEN 
CHINA A KA 26,015 3, 845 434 33 255 
Semoiidss. as 206 A de 217 
én, ÓN AA EE D A 
¿AA 393 1, 941 1,131 1, 558 2, 547 
o E A ⅛˙ ’¹.t.. 72 50 08 160 
DADS A A AA ASA AAA EE 1,605 
Da Cep S A te 47, 927 33, R82 39, 291 1 123, 624 124, 537 
Netherlands 2333 8 355 
I ³· ð¹ ¹⁰˙Ü⁰¹ E A 34 4,120 |... 8 
S!! II 8 16 608 )JJ));ö·;ů pe rS 
III/ ³ ³ K VE TA 503 95 
Union of South Africa 393 477 58 25 236 
United Kingdom........................ 435 A V 
ill 8 149 ) ( J EE 
Other countries 291 2, 069 341 31,061 782 
Total: Short tons 3 141, 597 170, 327 212, 194 1 298, 594 217, 409 
Vile $2, 734, 826 | $5, 072, 847 | $7,156,105 | 1! $7,342, 886 $6, 023, 737 


1 Includes rerolling rails as follows: Canada 37 tons; Mexico 1,095 tons; other countries 74 tons; total 1,206 
tons ($50,088). 
3 Revised figure. 


TABLE 22.—Ferrous scrap imported into and exported from the United States, 
1946-50, by classes 


[U. 8. Department of Commerce] 


Imports Exports 
Year Tin-plate| Terne- 
Iron and |Tin-plate Tron and Tin- circles, plate 
stee] scrap scrap Total steel scrap | plate strips, | clippings Total 
scrap | cobbles, and 
etc. scrap 


SHORT TONS 


166 30. 228 27. 473 57, 701 1 136, 264 158 4, 514 661 1141, 597 
1171 36. 189 34. 492 70. 681 164, 276 60 5, 981 10 170, 327 
1 434, 710 46, 014 480, 724 208, 246 ir 3, 637 311 212, 194 
1819 11, 105, 343 45,951 | ! 1, 151, 294 2 204, 960 „„ 380 254 2 208, 594 
„„ 730, 405 47, 481 777, 886 208, 775 629 7, 844 161 217, 409 
VALUE . 
1943 J.. $206,733 | $225, 773 $492, 506 |! $2, 330, 529 | $2, 421 | $359, 316 | $42,530 | ! $2, 734, 826 
IM ir 668. 590 | 456,096 | 1,124,686 | 4, 280,158 | 54,396 | 737, 493 800 5, 072, 847 
1943 .᷑ II. 149, 265 1. 030, 957 | 12,180, 222 6. 738. 9777 391, 421 25, 707 7,156, 105 
1949... o 128, 890, 519 |1, 047, 279 ¡129, 037, 798 | 6,947,516 |........ 370, 568 24,802 | 27, 342, 886 
1 17,595,975 | 884,352 18, 480. 327 | 5,262, 247 30. 237 700, 273 21, 980 6, 023, 737 


1 Revised figure. 
2 Includes 1,206 tons rerolling rails valued at $50,086, not separately classified before 1949. 


Lead 


By Richard H. Mote and Edith E. den Hartog 


A 


GENERAL SUMMARY 


T THE beginning of 1950, lead producers, having witnessed 
A in 1949 one of the most precipitous market price declines in the 
history of the industry, were gravely concerned over the lack of 
consumer demand and the possibility of rapidly accumulating sur- 
pluses. This anxiety was further increased several months later by 
rumors within the trade that Government purchases of lead for the 
National Strategic Stockpile were to be discontinued in July. There 
was little evidence that smelter and refinery stocks of lead and mate- 
rial in process would decline from the abnormally high levels prevailing 
during the first quarter of the year. On January 1, 1950, stocks were 
higher than at any similar date since January 1, 1939. The lack of 
confidence in price stability was further evidenced during the first 
months of 1950 by consumers' cautious buying, which caused a further 
depression in the market quotation from 12 cents per pound on 
January 1 to 10% cents on March 14. 

With the outbreak of the war in Korea in late June and the accelera- 
tion of the National Defense Program that followed immediately 
thereafter, industrial activity increased. Consumers recalling the dif- 
ficulties experienced in obtaining full requirements of lead in World 
War II promptly abandoned the prudent buying practices used early 
in 1950. Demand increased rapidly, and lead shipments from primary 
refineries, which had dropped as low as 21,855 tons in February, ad- 
vanced to 47,031 tons in August and to over 62,000 tons in October. 
Lead prices strengthened throughout the summer and early fall, 
reaching 17 cents per pound at the end of October. 

The net effect of the abrupt mid-year change was record-breaking 
in several instances. Total domestic lead consumption increased 29 
percent over 1949 and was the largest quantity ever recorded. Mine 
output increased to the highest level since 1943, and imports reached 
a record-shattering total of 541,864 tons, a gain of 36 percent over the 
record peacetime high in 1949. Recovery of lead from secondary 
sources, which had been decreasing since 1947, gained 17 percent in 
1950 and exceeded domestic mine output for the fifth consecutive year. 

Despite the unpredicted rise in demand for lead during the latter 
part of the year, there was no apparent stringency in lead supply until 
just before the year end. On December 28, 1950, the National Pro- 


1 This report deals primarily with the smelting, refining, and consuming phases of the industry. For 
details of mining operations, see the various State chapters of this volume, 
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duction Authority issue’ an antihoarding order, which included lead, 
among other scarce materials, and limited the accumulation of such 
materials to quantities needed for reasonable demands of business, 
personal, or home consumption.” 

Labor difficulties during the year caused some losses in production 
but not to the extent of 1948 and 1949. Toward the end of 1950 there 
were indications of a decline in the availability of labor in some min- 
ing districts, which forecast a possible obstruction to further expansion 
of domestic mine production in 1951. 


TABLE 1.—Salient statistics of the lead industry in the United States, 1941-45 
(average) and 1946-50, in short tons 


1941-45 
(average) 1946 1947 


— —— — . — —— —— — | OEE Een | aseene enden, 


Produet ion of refined primary lead: 
From domestic ores and base bullion..| 419, 081 293, 309 381,109 


From foreign ores and base bullion 84, 072 44, 888 59, 901 
. ĩðͤ io ses 503, 153 338, 197 441, 010 
Recovery of secondary lead 351,393|  392,787| 511,970 
Imports (general): 
Lead in pigs, bars, and old 268, 009 118, 042] 175, 538 
Lead in base bullion.................. 14, 642 125 1, 580 
Lead in ores and matt 78, 999 44, 286 50, 752 
Exports of refined pig lead................ 7, 047 698 1, 523 


„ of primary and secondary 


New York: 
Average for period ..... washer ate d 6.35 8.11 14. 67 
Quotation at end of poriodd - 6.37 12. 55 15. 00 
London average for period PIU 4.59 8. 63 15.27 
Mine production of recoverable lead !..... 443, 734 333, 475 384. 221 390, 409. 905 : 
World smelter production of lead 1, 605, ue s 165, 000 ? 1, 455, 000 M; 523, 000 31, 742, 000 1, 874, 000 


1 Includes Alaska, 
3 Revised figure. 


DOMESTIC PRODUCTION 


Statistics on lead output may be prepared on a mine or smelter 
and refinery basis. Mine-production data, compiled on the basis of 
lead content in ores and concentrates, adjusted to account for average 
losses in smelting, are a better measure of domestic output from year 
to year and are most accurate for showing the geographic distribution 
of production. Pig-lead output, as reported by smelters and refiners, 
presents a more precise figure of actual lead recovery but indicates 
only in a general way the source of crude material treated. Smelter 
and refinery output generally differs from the mine figure owing to 
the lag between mine shipments and smelter treatment of ores and 
concentrates. 


MINE PRODUCTION 


Domestic mine output of recoverable lead rose 5 percent in 1950 
compared with 1949 and was the largest since 1943. Except for Jan- 
uary, production during the first half of the year was at a rate con- 
sistently above the 1,180-ton average daily output for the entire year. 
Production during the latter half of the year, however, declined 
somewhat, and the daily output, with the exception of November, 
remained below the annual average. 
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Production in 11 of the 22 lead-producing States in 1950 exceeded the 
rates established in 1949. In California the production surpassed 
any other year in the State's history, and a similar record was estab- 
lished in Washington. Not since 1927 have Colorado mines produced 
as much lead as was recovered in 1950. Lead output in Idaho, 
Montana, and Oklahoma reached the highest point since 1942, and 
produetion from Missouri mines approached the 1946 output. 

Of the total lead produced at United States mines in 1950, 69 percent 
came from 25 properties. Missouri continued to rank first among 
the States in the production of lead, and the Southeastern Missouri 
district continued to be the largest lead-producing arca, supplying 31 
percent of the total domestic output. As in previous years, the St. 
Joseph Lead Co. produced the bulk of the output from its Bonne 
Terre, Desloge, Federal, and Leadwood mine groups in St. Francois 
County and the Mine La Motte property in Madison County. Each 
mine is equipped with a mill; the five have a combined daily capacity 
of about 28,800 tons of ore. In Madison County the National Lead 
Co., St. Louis Smelting € Refining Division, operated its Madison 
lead-copper mine and 1,200-ton flotation mill at Fredericktown. The 
Catherine-Fleming mine was operated part of the year by the Frederick- 
town Lead Co. 

The Tri-State district produced 7 percent of the total domestic lead 
output in 1950. Owing to low concentrate prices, production was 
retarded during the first quarter of the year. In the second quarter 
increased zinc prices stimulated ore production somewhat, but the 
greatest gain in output occurred in the latter half of the year when the 
zinc price continued to advance and the lead quotation rose sharply. 
The five leading Tri-State lead-producing companies in 1950, in order 
of output, were: Eagle-Picher Mining & Smelting Co., Nellie B. 
Mining Co., National Lead Co. St. Louis Smelting & Refining Div- 
ision, Federal Mining & Smelting Co., and the W. M. & W. Mining 
Co. In December 1950 there were 16 mine mills, 1 tailings mill, and 
3 clean-up mills operating, compared with 18 mine mills, 1 tailings mill, 
and 1 clean-up mill operating in December 1949. About 80 mines were 
operating in December 1950, compared with 85 in December 1949. 
Increased activity in open-pit operations during the year indicated the 
growing importance of this mode of mining in the district. 

Mine production of recoverable lead in the combined Western 
States increased 6 percent in 1950. During the year lead mines in the 
region contributed nearly 60 percent of the total domestic production 
compared with 59 percent in 1949. 

Idaho continued to be the largest producer of lead in the Western 
States and second only to Missouri in the United States. In 1950, 95 
percent of all Idaho lead came from the Coeur d’Alene region. The 
Bunker Hill & Sullivan mine at Kellogg was by far the largest producer. 
Other large producers, all in the Coeur d’Alene region, included the 
Page, Star, Morning, Sherman, Dayrock, and Sidney mines. These 
seven properties accounted for 70 percent of the State total lead output, 
78 percent of which came from zinc-lead ore and old tailings. 

Lead production in Utah in 1950 declined 16 percent from the 1949 
output largelv as a result of a shut-down of the United States & Lark 
property at Bingham. The Lark mine was closed from. July 16 
through October 28 because of a fire in the lower levels; the United 
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States mine was idle 2 months owing to a labor strike. Despite these 
difficulties, which reduced lead output in 1950 about 15 percent below 
1949, the United States € Lark property remained by far the largest 
producer of lead in Utah. Production from the United States & Lark 
property, Chief Consolidated Mining Co., Park Utah Consolidated 
Mines Co., New Park Mining Co., Butterfield group, Silver King 
Coalition Mines Co., and Hidden Treasure, Honorine, and Calumet 
mines supplied 95 percent of the State total lead. Of this total 88 
percent was recovered from zinc-lead ore. 

Lead production from Colorado mines in 1950 increased slightly 
over 1949 and was the largest since 1927. The important lead pro- 
ducing mines, in order of rank, were the Resurrection, Treasury 
Tunnel-Black Bear (Idarado), Smuggler Union-Montana, Eagle, and 
Emperius Mining Co. group. Zinc-lead ore yielded 63 percent of the 
State total lead in 1950. 

The output of lead in Arizona in 1950 dropped 21 percent below the 
record level established in 1949 owing largely to a decline in production 
of zinc-lead ore from the Copper Queen mine at Bisbee. Although 
lead production at the Copper Queen mine dropped 44 percent, the 
mine continued as the largest producer in Arizona. Other important 
producers of lead, in order of output, were the St. Anthony property 
at Tiger, Iron King mine at Humboldt, San Xavier mine near Sahua- 
rita, Flux group near Patagonia, and Aravaipa group near Klondike. 
About 92 percent of the total lead output in Arizona in 1950 was 
recovered from zinc-lead ore, and the rest was recovered largely from 
lead ore. 

Montana's production of recoverable lead in 1950 increased 9 
percent owing to a substantial gain in output of zinc-lead ore from the 
Butte Hill mines and dumps of the Anaconda Copper Mining Co. 
Anaconda company-owned operations in 1950 accounted for 69 per- 
cent of the State lead; other important operations producing lead were 
the Emma mine at Butte, the Mike Horse property at Flesher, and 
Jack Waite mine in Sanders County. These four producers supplied 
87 percent of the total lead produced in the State in 1950. Of this 
total 90 percent was recovered from zinc-lead ore and most of the 
remainder from lead ore. 

The closing of the Copper Canyon Mining Co. mine in Lander 
County, Nev., early in June 1950, following a shaft fire, is reflected 
in the 11-percent decline in lead production in that State as compared 
with 1949. The Pioche district, Lincoln County, was again the prin- 
cipal source of Nevada's lead output, contributing 72 percent of the 
State's total production. The leading producers were: The Combined 
Metals Reduction Co., Pioche group; Copper Canyon Mining Co., 
Copper Canyon mine; Ely Valley Mines, Inc., Ely Valley mine; 
Bristol Silver Mines Co., Bristol mine; and McFarland and Hallinger 
Delno mine. Nearly 73 percent of the Nevada lead output in 1950 
was recovered from zinc-lead ore. , | 

California 1950 lead production broke a record of 33 years' standing. 
The new record was achieved largely because Anaconda Copper Min- 
ing Co. developed the Darwin group of mines, Coso district, and the 
Shoshone group, Resting Spring district, Inyo County, to the extent 
that &dequate lead and zinc-lead ores were available to assure con- 
tinuity of operation at both properties throughout the year. Other 
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important lead mines operated in California in 1950 included the 
Coronado Copper and Zinc Co., Afterthought mine; Lewis Warnken, 
Jr., Gold Bottom mine dump; George Lippincott, Lead King mine; 
and Finley and Vignich, Minnietta mine. 

Lead production in Washington in 1950 increased 61 percent over 
1949; this was the largest annual output of any year in the State's 
history. Largely responsible for the record production were sub- 
stantial increases in output from the Grandview mine in Pend Oreille 
. County and the Bonanza mine in Stevens County. Lead production 
declined slightly at the Deep Creek and Anderson mine in Stevens 
County and at the property of the Pend Oreille Mines & Metals Co. 
in Pend Oreille County. These properties supplied over 99 percent 
of the Washington lead in 1950. About 72 percent of the total output 
was derived from zinc-lead ore and nearly all the remainder from lead 
ore. 

Lead production in New Mexico in 1950 declined 11 percent from 
the 1949 output. The principal producers during the year were the 
Groundhog mine in the Central district, Lynchburg property in the 
Magdalena district, Bayard mine in the Central district, and Portales 
mine in the Hansonberg district. Over 55 percent of the State total 
lead in 1950 was recovered from zinc ore, 25 percent from zinc-lead 
ore, and most of the remainder from lead ore. 


TABLE 2.—Mine production of recoverable lead in the United States, 1941-45 
(average) and 1946-50, by States, in short tons 


: 1911-45 
State (average) 1946 1947 1918 
Western States and Alaska: 

II EE 115 264 329 
Aron... ³ð 16, 742 23, 930 28, 566 29, 899 
RAN er H 8 , 468 9, 923 10, 080 9, 110 
, sata 16, 106 17,036 18, 696 25, 143 
IA MO M 93, 451 59, 987 78, 944 ; 
Montana oo EE 16, 148 8, 16, 108 18, 411 
Sr ³o» 6. 534 7, 175 7, 161 9, 777 
New Mexico 5, 985 4, 899 6, 383 7, 653 

/// ˙ AAA 18 2 12 
South Dakota ......0-0-2--00-2-2---- . 16 
CLAS. ³Wü A ⁵m w 76 47 78 170 
/ A A ee EE 60, 025 30, 711 49, 698 55, 950 
Washington 4, 681 2, 987 5, 359 7, 147 
is er IXVPP[P[P[P h ĩðVi/%// ies | Sa ĩͤ . els oe 
///! uma rep iU 225, 533 165, 092 221, 357 252, 156 
West Central States: 
AKs 3 2 18 22 
echt s cose 9, 987 6, 445 7. 285 8, 386 
IS EES 180, 325 139, 112 132, 246 102, 288 
O A A 18, 834 13, 697 14, 289 16, 918 
Toldo 209, 149 159, 256 153, 838 127, 614 
States cast of the Mississippi River: 
Ilinois ar pial ra 2, 348 3, 865 2, 325 3, 695 
SA A 231 95 214 216 
New YOR AAA ours 1,879 | 1,073 1, 496 1, 231 
E A A 103 125 20 RO 
J eee sete e aaepe 3, 269 4, 381 3, 803 4, 703 
Nenn í 1, 1, 166 
OLA A eed 9, 052 11, 127 9, 026 10, 706 


——M————— —— oe | — ——— 


Grand tot EE 443, 734 | 335,475 | 354,221 | 390, 476 
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Mine production of lead in States east of the Mississippi River 
came from properties in Illinois, Kentucky, New York, Tennessee, 
Virginia, and Wisconsin and was largely a byproduct or co-product 
of zinc and fluorspar mining. Most of the decline in lead output in 
this region in 1950 can be attributed to a smaller production from 
fluorspar mines and to the closing of the Patrick mine in Southern 
Illinois by the Alco Lead Corp., which went out of business in the 
latter part of 1949. Zinc-lead mines in Wisconsin and Northern 
Illinois also recorded declines in production, and some output was lost 
owing to the closing on May 15 of the Universal Exploration Co.'s 
Hyatt mine in New York. A labor strike at the Austinville mine of 
the New Jersey Zinc Co. from October 9 to November 23 resulted in 
a 2-percent decrease in the output of lead in Virginia. 


TABLE 3.—Mine production of recoverable lead in the United States by districts 
that produced 1,000 tons or more during any year, 1941-45 (average) and 
1946-50, in short tons 


194145 
District State (aver- | 1946 1947 9148 1919 1950 
age) 
Southeastern Missouri region. Missourl.............. 176, 654 135, 796 |129, 516 ¡100, 654 |126, 269 | 133, 680 
Coeur d'Alene region Idaho.......... ......| 86,412 | 56, 548 | 73,060 | 82,587 | 74,152 | 94, 697 
Tri-State (Joplin region)..... Kansas, southwestern | 32,352 | 23,363 | 24, 239 | 26,901 | 30,8x3 | 31, 157 
Missouri, Oklahoma. 
West Mountain (Bingham)..| Utah.................. 32,767 | 12,343 | 26,163 | 30,672 | 32,600 | 27,472 
Summit Valley (Butte)...... Montana............. 5,049 | 2,357 | 10,030 | 13,217 | 11,490 | 15,679 
Coso (Darwin)............... California............ 2,207 | 7,708 6, 551 6,078 | 4,928 8, 479 
Warren (Bisbee)............. Rate EE 3,078 | 10,889 | 13,422 | 11,253 | 13, 865 7,790 
Upper San Miguel........... Colorado 1,725 | 2,376 2,559 | 3,804 | 5, 285 7, 780 
Park City region TTC AAA 14,191 | 8,373 | 10,987 | 12,670 | 8,583 7, 538 
Atetaline 0000an Washington........... 4,347 | 2,224 | 3,450 | 4,297 | 4,030 7, 445 
Ste EEN Nerds 3, 914 3, 493 3, 487 5, 613 6, 630 6, 761 
„ A AA 7,622 | 4,239 | 6,166 | 5,97 6, 676 6, 520 
California (Lead ville) Colorado.............. 4,036 | 4,441 4,206 | 4,745 | 5,080 6, 392 
G ER Kross 3, 298 4, 790 4. 603 5, 406 6, 788 5, 980 
Big TEE ATIZONG o.oo cece ss 1, 183 2,155 | 2,323 2,676 | 3,330 4, 357 
Austinville................... Virginia............... 3,054 4, 381 3, 803 4, 703 3, 313 3, 254 
Almas deeds: Colorado 2, 535 3. 207 2. 241 1, 886 2, 935 3, 069 
Pima  (Slerritas, Papago, | Arizona............... 1,020 | 2,296 | 2,909 | 3,917 | 4,232 2, 996 
Twin Buttes). 
Warm Springs............... IHMdalß oog 3,686 | 1,649 | 1,879 | 1,304 | 2,339 2, 648 
Boss burg Washington AN 423 | 1,010 | 1,394 | 2,011 2, 610 
rl dá New Mexico.......... 4,097 | 3,199 | 3,450 | 3,740 | 2,479 2,315 
Red ll Es Colorado.............. , oA! 690 924 1,120 | 1, 000 2, 110 
Harshaw..................... Arizona 3, 689 692 | 1,393 | 1, 999 1,546 1, 931 


Upper Mississippi Valley.... lowa, northern Illinois, | 1,405 | 1,861 1,816 | 1,807 | 2,046 1, 801 
“isconsin. 
Bayhorse. -a.a 0aaaaannnannn Idaho. o 1, 575 553 | 2,039 1, 880 1,073 1.87 


Kertucky-Southern Illinols.. Ken US southern | 2,396 | 3,687 | 1,559 | 2,965 | 2,822 1, 526 
nois. 
Aravaípa..................... Arizona. ............. 106 467 794 1, 142 1, 271 1, 498 
St. Lawrence County........ New York............ 1,579 | 1,073 | 1,496 | 1,231 1,317 1, 484 
Creede 5 ein olorado.............. 491 216 329 45] 1, 162 1, 422 
Rush Valley & Smelte Lë E 3, 618 3, 490 3, 529 4, 155 2, 953 1, 393 
(Tooele County). 

Pioneer (Rico Colorado.............. 2,528 | 2,176 | 2,042 | 2,430 | 1,388 1, 138 
E EE Montana............ 1,720 469 303 600 1,024 1,913 
GH!!! TEE Utah EE EA 1, 000 336 790 791 1, 089 948 
Doldleston Montana.............. 2,244 2,618 | 2,057 1,946 | 2,335 930 
Magdalena................... New Mexico.......... 1, 004 1, 273 1, 987 2, 526 1, 162 026 
Ten lee Colorado— .. 338 $10 | 1,167 | 4,177 | 3,671 910 
Bneffels LLL Ll... Colorado.............. 366 (1) (1) 756 | 1,064 866 
Tonen Colorado. 218 333 | 1,458 | 1,788 | 1,221 545 
Battle Mountaln............. Nevada. ciorum 71 45 3 4 | 1,290 584 
Eureka.......................| Colorado.............. 38 300 630 | 1,107 578 323 
Northport (Aladdin)......... Washington........... 140 39 508 | 1,426 342 237 
Modoc............ 555 California............. 193 279 139 | 1,061 729 87 
Alder Creek.................. Idaho................. 36 136 1, 103 716 442 62 
Resting Springs 2............. California. ............ () (1) (1) (1) (!) OI 


1 Figure not shown in order to avoid disclosure of individual company operations. 
2 This district is not listed in order of 1950 output. 
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Lead was also recovered in 1950 from ores mined in Oregon, Texas, 
and Arkansas. Virtually all the 149 tons of lead produced in Alaska 
in 1950 was recovered from the output of the Riverside mine near 
Hyder in the Southeastern Alaska region. 

The 25 leading lead-producing mines in the United States in 1950, 
listed in table 4, yielded 69 percent of the total domestic output; the 
8 leading mines produced 46 percent and the 4 leading mines 36 
percent. 

Detailed information on the production of mines and mining 
districts in the United States may be found in the chapters of this 
volume dealing with the mine production of gold, silver, copper, lead, 
and zinc in the various States. 


FIGURE 1.—Mine production of recoverable lead in the United States, 1941-50, by months. 


TABLE 5.—Mine production of recoverable lead in the United States, 1949-50, 
by months, in short tons 


Month | 1919 | 1950 | Month 1949 1950 

, 33. 203 35, 684 || August . 34, 021 35, 020 
Februar 32, 667 34,716 || September 30, 60 35, 087 
March- io tra 39, 916 38, 9600 October 29, 887 35, 730 
PC! Ü· -g A uc A 37, 215 36, 432 || November 33, 225 35, 419 
AAA Se 7, 006 37,906 || December 36, 047 36, 397 
Ul 5559 esed 36, 278 37, 439 

/ 2 20 22i seco , 836 32, 037 Ke MASA 409, 908 430, 827 


SMELTER AND REFINERY PRODUCTION 


Pig (refined) lead produced in the United States is derived from 
three principal sources—domestic mine production, imports of foreign 
ores and base bullion, and scrap materials (treated largely at second- 
ary smelters)—and is recovered at primary refineries that treat ore, 
base bullion, and small quantities of scrap and at secondary plants 
that process scrap exclusively. Of the 13 primary lead plants in the 
United States, 6 combine smelting and refining operations, 5 produce 
only base bullion (containing approximately 98 percent lead plus gold 
and silver, and small quantities of other impurities recovered trom 
the ores smelted), and 2 confine their activities to refining. Refined 
lead and antimonial, or “hard,” lead may be produced by both pri- 
mary and secondary plants. Because of the fo quantity of hard 
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lead, such as battery scrap, melted at secondary smelters, the output 
from this type of operation is essentially antimonial lead. Statistics 
on the production of refined lead and alloys at secondary plants are 
given in the Secondary Lead section of this chapter. 

Of the 13 primary smelters in operation in 1950, all but 2 consumed 
substantial quantities of primary materials in the form of ores and 
concentrates. During the year these 11 plants consumed 511,433 
short tons (lead content) of this type of material, of which 17 percent 
was of foreign origin. In 1949, 467,128 tons of ores and concentrates 
were consumed, 16 percent of which was foreign. 

Active Lead Smelters and Refiners.— Primary lead smelters and 
refineries operating in the United States in 1950 were as follows: 


oa ; Selby—Selby plant, American Smelting & Refining Co. (smelter and 
refinery). 
Ge as Valley plant, American Smelting & Refining Co. 
smelter). 
Idaho: Bradley—Bunker Hill Smelter, Bunker Hill & Sullivan Mining & Con- 
centrating Co. (smelter and refinery). 
a es eee plant, American Smelting & Refining Co. (smelter and 
refinery). 
Indiana: East Chicago—U. S. S. Lead Refinery, Inc. (refinery). 
Kansas: Galena—Galena plant, Eagle-Picher Co. (smelter and refinery). 
M EE erculaneum plant, St. Joseph Lead Co. (smelter and 
refinery). 
I a Helena—East Helena plant, American Smelting & Refining Co. 
smelter). 
Nebraska: Omaha—Omaha plant, American Smelting & Refining Co. (refinery). 
New Jersey: Barber—Perth Amboy plant, American Smelting & Refining Co. 
(smelter and refinery). 
ul El Paso—El Paso plant, American Smelting & Refining Co. (smelter). 
tah: 
5 plant, United States Smelting, Refining & Mining Co. 
smelter). 
Tooele—Tooele plant, International Smelting & Refining Co. (smelter). 


REFINED LEAD 


Primary refineries in the United States in 1950 produced 513,769 
short tons of refined lead, an increase of 3 percent over the 1949 output 
of 500,568 tons. 

Of the 508,314 tons of primary refined lead produced during the 
year, domestic ores and base bullion were the source for 82 percent and 
imported ores and foreign base bullion for 18 percent. In 1949 the 


TABLE 6.—Refined lead produced at primary refineries in the United States, 
by sources, 1946-50, in short tons 


1946 1947 1948 1949 | 1950 
Refined lead: E 
From domestic ores and base bullion. 203, 309 381,109 339, 413 404, 449 418, S09 
From foreign ores............ LL... * 44, 790 59, 838 60, 829 71,413 86, 241 
From foreign base bullion.......... 98 63 6, 452 1, 470 3, 264 
Total from primary sources....... 338, 197 441,010 406, 694 477, 338 508, 314 
From scrap......................... 8, 013 15, 602 4, 952 23, 230 5, 455 
Total refined AA IÓ 346, 210 455, 672 411, 646 500, 568 513, 769 
Average sales price per pound.......... $0. 084 $0. 143 $0. 179 $0. 158 $0. 135 
Total calculated value of primary re- 


fned lead AA 8 $56, 820, 000 ¡$126, 130, 000 Mäe 600, 000 51 50, 840, 000 8137, 245, 000 


! Excludes value of refined lead produced from scrap at primary refineries. 
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origin was 85 percent domestic and 15 percent foreign. Table 7 
glves the production of refined lead by sources and by country of 
origin-of the ore. Details of the sources of lead from domestic ores 
are given in the Mine Production section of this chapter. 


TABLE 7.—Refined primary lead produced in the United States, by country of 
origin, 1946-50, in short tons 


Source 1946 | 1947 1948 1949 1950 
Domestic ore and base bullion............. 293, 209 | 381, 109 339, 413 404, 449 418, 809 
Foreign ore: 
Australis... ss Maa E 7, 534 5, 952 6, 729 6, 465 6, 984 
Canada. s soccer EEN 5, 026 3, 548 3, 608 3, 317 7, 892 
¡AN A A A 43 O 
Meir y A 2, 056 5, 523 4, 427 8, 477 5, 992 
South America ....................... 11, 344 17, 096 24, 589 29, 163 38, 770 
Other foreign ......................... 18, 830 27,719 21, 433 23, 961 26, 603 
Total A ek oo ĩ eh es 44, 790 59, 838 60, 829 71, 413 86, 241 
Foreign base bullion: 
Australis E EE waren! 466 1, 382 2, 427 
EE AT EE 10 30 5, 637 36 435 
South America. `... 88 33 52 58 402 
A A EE JJ A 
Tod -· ! 98 63 6, 452 1, 476 3, 264 
Total foreign. -aooaa 44,888 | 559. 901 67, 281 72, 889 89, 505 


Grand total 338, 197 | 441, 010 406, 694 477, 338 508, 314 


ANTIMONIAL LEAD 


Antimonial lead output at primary refineries in 1950 rose slightly 
above the 1949 level but was well below the record high established 
in 1948. Production increased at three of the five primary plants 
producing the alloy. Distribution of antimonial lead production at 
primary refineries in 1946-50 by source material is shown in table 8, 
as is also the average antimony content. 

Although antimonial lead is an important byproduct of the refinin 
of base bullion, the quantity derived from this source is only a sma 
part of total domestic output. The major production is recovered 
from the smelting of antimonial lead scrap at secondary smelters. 
Production data from lead smelting plants treating scrap materials 
exclusively &re summarized in the following section and discussed in 
detail in the Secondary Metals—Nonferrous chapter of this volume. 


TABLE 8.—Antimonial lead produced at primary lead refineries in the United 
States, 1946-50 


From do- | From for- From 
mestic ore eign ore scrap 


— — . — —ü—ü— — ⏑—j— . — — 


IOS oer Te n et 11, 196 2,149 | 33. 850 47,195 
A A 14, 836 9,850 | 58,456 81, 142 
Le 29, 561 15,918 | 49,525 95, 004 
ENER 692 4,620 | 32,705 38, 017 
Uer atlas 10, 728 4,344 | 38, 383 53, 455 
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SECONDARY LEAD 


Some scrap lead is treated at primary smelters, but the greater 
part is received at a large number of plants that specialize in the 
treatment of secondary materials. Secondary lead is recovered in 
the form of refined lead, antimonial lead, and other alloys. 

Secondary lead recovery in 1950 was 17 percent above the 1949 
figure and exceeded the domestic mine output of recoverable lead for 
the fifth consecutive year. Data on recovery, by type of plant, in 
1946-50 are shown in table 9. 


TABLE 9.—Secondary lead recovered in the United States, 1946-50, in short tons 


1946 1947 1948 1949 1950 


As refined metal: 


At primary plants............. 8,013 15, 662 4, 952 23, 230 5, 455 
At other plants 65, 691 05, 843 126, 951 129, 396 123, 858 
Total...... 2.000... 73, 704 111, 505 131, 903 152, 626 129, 313 

In antimonial lead: 
At primary plants 33, 850 56, 456 49, 525 32, 705 38. 383 
At other plants................ 159, 834 209, 479 194, 027 140, 037 187, 257 
'"TOtal. ua 193, 684 265, 935 243, 552 172, 742 225, 640 
In other alloys..................... 125, 399 134; 530 124, 616 86, 815 127, 322 

Grand total: 

Short tons................. 392, 787 511, 970 500, 071 412, 183 482, 275 
le EE $65, 988, 216 | $146, 423, 420 | $179,025, 418 | $130, 249,828 | $130, 214, 250 


LEAD PIGMENTS 


The principal lead pigments are litharge, white lead, red lead, 
sublimed lead, leaded zinc oxide, and orange mineral. These prod- 
ucts are manufactured for the most part from metal, but some ore 
and concentrates are converted directly into pigments. Details of 
the production of lead pigments are given in the Lead and Zinc 
Pigments and Zinc Salts chapter of this volume. 


CONSUMPTION AND USES 


Domestic lead consumption (including lead in lead ore consumed 
directlv in the manufacture of lead pigments and salts) totaled 
1,237,981 short tons in 1950. Of the total consumed, 826,938 tons 
was refined soft lead, and 259,874 tons was contained in antimonial 
lead, 42,518 tons in unmelted white scrap, 50,311 tons in “percent- 
age metals," 21,575 tons in copper-base scrap, 22,098 tons in drosses 
and residues, and 14,667 tons in lead ores used directly in the manu-. 
facture of lead compounds. During the year, 42 percent of total 
lead consumed was used in the manufacture of various metal prod- 
ucts (other than storage batteries). Production of the three largest 
lead-consuming items—batteries, cable coverings, and tetraethyl 
fluid—used 52 percent of all the lead consumed in 1950. Batteries 
took 32 percent of the total, cable covering 11 percent, and tetraethyl 
fluid 9 percent. 
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TABLE 10.—Consumption of lead in the United States in 1949 and 1950, in 


short tons 
1919 1950 1949 1950 
Metal products: Pigments: 

Ammunition.................. 24,111 | 38,438 White lead.................... 18.400 | 36,181 
Bearing metals 29, 189 | 38,241 Red lead and litharge.......... 70, 832 | 101, 974 
Brass and bronze 14,946 | 21,461 Pigment colors 8, 13, 404 
Cable covering................ 144, 340 | 131, 989 Ohe. 8 9,515 | 14,768 
Calking led 34,944 | 53, 450 — — 

Cast ing metals 12,672 | 19, 295 Total pigments 107, 147 166, 387 
Collapsible tubes „692 13, 386 = 

PO EE 2, 503 3, 941 || Chemicals: 

Pipes, traps, and bends........ 20,858 | 41,361 Tetraethyl lead................ 94, 644 | 113, 846 
Sheet lead....................- 27, 144 | 30,778 Miscellaneous chemicals....... 4,191 | 11,680 
Bolder an 62,104 | 94, 606 —— — 

Terne metal................... 3, 256 3, 805 Total chemicals........... 98, 835 | 125, 526 
Type metal.................... 20,695 | 24,776 ¿(IA 
— — Miscellaneous uses: 

Total metal products 414, 454 | 515, 527 Annealing..................... 4, 935 0, 456 

p AO Galvanizing CC 1, 228 2, 426 

Storage batterles:! Lead plating.................. 997 1, 521 

Antimonial lead............... 175,308 | 212, 464 Weights and ballast........... 4, 627 6,870 
Lead oxides. .................. 138, 410 | 185, 945 ————— 

— — Total miscellaneous uses...) 11,787 | 17,273 

Total storage batteries. . . . 313, 718 | 398, 409 || Other, unclassifled uses 11,733 | 14,859 

-LAA o o y 

Grand total 957, 674 1, 27, 981 


t Formerly classified under metal products.” 
Includes lead content of leaded zinc oxide production. 


TABLE 11.—Consumption of lead in the United States 1949-50, by months, in 
short tons ! 


Month 1949 1950 Month 1949 1950 
January...................... 91, 769 83,671 || August ...................... 101, 104 127, 317 
Februar 78, 186 78,491 || September 93, 718 121, 782 
// ³·˙Ä AA 71, 076 88, 939 October 87, 475 126, 599 
fr ͤ vconRi A Desa MES 62, 753 84, 673 || NO vember 79, 053 116, 304 
Ma EE 70, 272 100, 620 || December.................... 73, 457 110, 456 
Ir ole eh tease oes 73, 206 103, 443 — — 
TU a 75, 605 95, 686 TOU anh sas 957, 674 | 1, 237, 981 


Includes lead content of leaded zinc oxide production. 


TABLE 12.—Lead consumption in the United States in 1950, by class of product 
and type of material, in short tons 


Soft and | Scrap, per- 


antimonial pes Total 
lead drosses, etc. 
Metal ealee h, ere El 384, 734 130, 793 515, 527 
Storage batteries iqwiuMM¶æt't'·wp «„ 394, 706 3, 703 398, 409 
o WEE 151, 680 40 151, 720 
A EE 125, 526 | cote eases 125, 526 
Miscellaneous 16, 344 929 17, 273 
Fell; ] i mm A 13, 822 1, 037 14, 859 
TOM ld Da o e 1, 086, 812 136, 502 | 11,223, 314 


1 Formerly classified under metal products. 
3 Excludes 14,667 tons of lead contained in leaded zinc oxide. 


STOCKS 


Producers’ Stocks.—Lead stocks, as reported by the American 
Bureau of Metal Statistics, are shown in table 13. Stocks of refined 
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and antimonial lead include metal held by all primary refiners and 
by some of the refiners of secondary metal who produce soft lead. 
According to monthly reports released by the American Bureau of 
Metal Statistics, stocks of refined lead and antimonial lead increased 
in January, February, March, and April to reach the year's peak of 
88,581 tons on April 30. Inventories declined steadily thereafter, 
totaling 40,910 tons on December 31, a net decrease of 42 percent 
from the January 1 figure of 70,424. 


TABLE 13.—Lead stocks at end of year at smelters and refineries in the United 
i States, 1946-50, in short tons 


[American Bureau of Metal Statistics) 


1946 1947 1948 1949 1950 

Refined pig lead... o 40, 870 13, 634 29, 050 61, 329 28, 894 

Antimonial lead.................................... 6, 717 7, 694 9, 594 9, 095 6,725 

Total. EE 47, 587 21, 328 38, 644 70, 424 35, 619 
Lead in base bullion— 

At smelters and refneriesg 2... LLL... 8, 453 7,652 9, 607 16, 364 11, 993 

In transit to refineries. . 2... 222222. eee 4,911 5, 447 4,101 3, 696 4, 959 

In process at reiueriesg. l2... 16, 042 16, 328 17,939 15, 561 15,341 

OUR sec outs EATON RO ARR 29, 406 29, 427 31,737 35, 621 32, 293 

Lead in ore and matte and in process at smelters....| 111,836 77,199 76, 373 95, 481 69, 757 

Grand total) ME 188, 829 127, 954 146, 754 201, 526 137, 669 


The Bureau of Mines annual survey of primary lead: smelters 
and refiners indicated stocks of 60,816 (revised) tons (lead content) 
of refined soft lead at plants on January 1, 1950, and 28,894 tons on 
December 31, 1950. Primary antimonial lead stocks at these same 
plants decreased from 8,192 short tons (lead content) at the begin- 
ning of 1950 to 6,152 tons at the end of the year. In terms of lead 
content, stocks of ore and concentrates at the operating prim 
smelters and refineries decreased 31 percent, from 61,753 (revised) 
tons to 42,346 tons during the same period. The inventory of base 
bullion at refineries that receive base bullion as a raw material and 
at smelters that produce base bullion for shipment to refineries 
totaled 7,893 tons at the beginning of January and 11,658 tons at 
the end of December 1950. Stocks of in-process base bullion or 
work lead at four combination smelter-refinery plants are not included 
in reports to the Bureau of Mines. No direct comparison can be 
made between these data and the figures of the American Bureau of 
Metal Statistics. Figures reported to the Bureau of Mines represent 
physical inventory at the plants, irrespective of ownership, and do 
not include material in process or in transit. 

Consumers’ Stocks.—Consumers’ stocks of lead increased 41 percent 
during 1950. Stocks of lead in copper-base scrap decreased 20 
percent, but there were increascs in all other classes, with refined 
soft lead advancing 33 percent and antimonial lead 56 percent. Total 
inventories showed a downward trend from the 97,267 tons at the 
beginning of the year to a low of 86,898 tons on September 30 but 
9 considerably each month thereafter to total 137,147 tons on 

ecember 31. 
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TA BLE 14.—Consumers’ stocks of lead at end of year, 1947-50, by type of material, 
in short tons, lead content 


Refined |Antimonial Unmelted Percentage | Copper- 


Date soft lead lead Minis metals | base scrap Total 
REM 3, 514 24 91, 344 
ANN 62, 077 4, 828 93 119, 198 
E 2,957 b. 40 97, 207 
EC 5, 720 6, 308 137,147 


PRICES 


The two major markets for lead in the United States are New York 
and St. Louis. Much of the lead produced domestically is sold at 
prices normally based upon quotation in these markets. Since sus- 
pension of trading on the London Metal Exchange in September 1939, 
the London market has had no direct influence on New York quota- 
tions, and the differential between St. Louis and New York prices has 
remained 0.2 cent a pound, an amount approximating the freight 
charges between the two cities. 

The market price for common lead, New York, opened on January 
1 at 12.00 cents per pound. Cautious buying caused the price to de- 
cline on March 9 to 11.00 cents and on March 14 to 10.50 cents. 
Renewed consumer interest advanced the price temporarily to 10.75 
cents on April 20 and to 12.00 cents on May 11. Declining sales 
thereafter resulted in a drop in the quotation, which reached 11.00 
cents on June 28. Developments in Korea and renewed demand for 
the metal arrested the downtrend and resulted in a series of advances 
to 17.00 cents pa pound on October 31, at which level the price re- 
mained for the balance of the year. 


TABLE 15.—Average monthly and yearly quoted prices of lead at St. Louis, New 
York, and London, 1948-50, in cents per pound ! 


i 8t. Louis: Metal Statistics, 1951, p. 511. New York: Metal Statistics, 1951, p. 505. London: E&MJ 
Metal and Mineral Markets. 


2 Conversion of English quotations into American money based on average rates of exchange recorded by 
Federal Reserve Board. 


232294—53——45 
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The official London price fixed by the Ministry of Supply for the 
United Kingdom was £97 per long ton (equivalent to 12.11 cents per 
pound computed on the basis of a $2.7975 exchange rate) at the be 
ginning of 1950. The price was reduced on March 10 to £88 (10.99 
cents) and on March 16 to £84 (10.49 cents). It was subsequently 
raised on April 21 to £86 (10.74 cents), April 27 to £88, May 5 to £90 
(11.24 cents), May 11 to £92 (11.49 cents), and May 12 to £96 (11.99 
cents). On June 24 it was dropped to £92 (11.50 cents at the $2.80 
exchange rate established on June 1) and again on June 29 to £88 
(11.00 cents). The final uptrend for the year started on July 13, when 
the price was raised once more to £92, followed on July 14 by an in- 
crease to £96 (12.00 cents) and other increases on August 16 to £104 
(13.00 cents), August 22 to £112 (14.00 cents), September 2 to £120 
(15.00 cents), September 9 to £128 (16.00 cents), and November 1 to 
£136 (17.00 cents), at which level it remained for the balance of the 
year. 


FOREIGN TRADE ? 


Tariff.—The import duty set by the Tariff Act of 1930 on lead- 
bearing ores, flue dust, and mattes (lead content) was 1% cents per 
pound and on lead bullion, pigs, bars, scrap lead, antimonial lead, 
type metal, babbitt metal, solder, and alloys not specially provided 
for, 2% cents per pound. In accordance with the Mexican Trade 
Agreement of January 30, 1943, these rates were reduced to % cent and 
1X. cents per pound, respectively. In June 1948 these duties were 
suspended for 1 year by act of Congress. As the Congress took no 
action on & bill to extend the suspension beyond June 30, 1949, the 
expiration date of the original legislation, the import duty of 1X4 cents 
a pound on pig lead and % cent a pound on lead in ores and concentrates 
was reinstated automatically on July 1 and continued at these levels 
throughout 1950. The 1X4 cents per pound duty on lead scrap was 
suspended by Congressional action for the period October 1, 1950, to 
June 30, 1951. l 

Imports.—Imports of lead in 1950 increased 36 percent over 1949 
to total 541,864 tons, the largest annual quantity ever recorded. The 
rise was due largely to the abrogation in mid-1950 of the Mexican 
Trade Agreement, effective January 1, 1951, restoring as of that date 
the full duty established by the Tariff Act of 1930. Extraordinarily 
large quantities of lead were thus imported in the late months of 1950 
to avoid payment of the higher tariff rates. The greater part of the 
lead imported in 1950 was in the form of pigs and m 50 percent of 
which came from Mexico, 24 percent from Canada, 10 percent from 
Yugoslavia, 7 percent from Peru, 5 percent from Australia, and 4 
percent from other countries. Imports of base bullion increased 47 
percent over 1949 and came principally from Australia and Japan. 
Ore and concentrate imports, which had gained in each of the pre- 
ceding 4 years, dropped 29 percent in 1950 and were chiefly from 
Africa, Peru, Bolivia, Australia, and Canada. 


2 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce, 
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TABLE 16.—Total lead imported into the United States in ore, matte, base bullion, 
pigs, bars, and reclaimed, by countries, 1946-50, in short tons ! 


[U. 8. Department bf Commerce] 


Country 1916 1947 1948 1949 1950 
Ore and matte 
Iri es Ns a ss ( ee ae 399 5, 616 10, 142 31, 373 19, 713 
e ß E AE E 2, 112 ¿A 
lll ³ðA 8, 288 7, 054 9, 017 8, 983 9, 729 
Ill se ĩð 2, 202 6, 234 20, 369 24, 098 13, 381 
8 Newfoundland-Labrador................ : 14, 833 8, 288 10, 326 9, 428 
Lë TEE 1, 456 3, 048 3, 430 3, 395 2, 657 
Guatemala 34% IS AA 2, 827 325 
MEXICO EE 376 3, 065 2, 702 8, 388 
llo A PETERE MC 5,192 10, 477 B, 548 14, 970 16, 010 
Other countries 352 419 1, 388 2, 919 2, 358 
Total ore and matte l.l... 44, 286 50, 752 63,907 | 107,279 76, 493 
Base bullion: 
lr A ⅛ EE EE 2, 246 2, 263 
h ͥͥ ³ͤ DEE E 8 232 
PPff]]JJJJ lll! ⁰⁰ EE 921 
Lee EE ³ Ä x 8 285 RA rre ³o» 0 868 
Jõ·Üĩàe 1, 255 6, 455 3 
Pen. c.l y yy y E 12⁵ 40 619 102 72 
Other Countries EE 1 ¶· ceo lave mapas 
Total base buillon. . 125 1, 580 7, 186 2, 373 3, 488 
Pigs and bars: 
o EE EE 78 507 200 
r ³˙·m ð - oa 8, 210 10, 639. 30, 469 17, 192 22, 009 
Belgium-Luxembourg. ll 8, 911 212 166 
A ³ÄW¹ ⁰yd y 8 2, 343 1, 414 |.......... 
Canada-Newfoundland-Labrador................ 23, 029 59, 079 53, 978 , 432 107, 673 
Germaliy ooo hee A GA NEE uerus ad 8, 64 
õÄ §˙ A yy 88 2¹, 349 3,19 
IJ) ³ð ³ ⁵⁵ ine 15,161 AA 8 2, 108 5,722 
e ecc npo n A A Gre 1, 659 39 Ble EE 
e A A A A 53, 534 85, 783 98, 460 126, 398 220, 767 
Netterlinds. EE, A A 1,826 219 484 
AU a ERU 15, 568 1,151 23, 559 34, 626 31, 988 
Tan EE, EE 8 1,653 | EE 
E E EE 1, 120 2, 889 23, 436 43, 855 
Other countries 1 1,133 1,120 
Total pigs and bars.. 115, 503 159, 513 247,116 275, 240 441, 798 
Reclaimed, scrap, etc. 
e HE T WEEN 4 344 479 |.......... 
Australi EE 1, 410 1, 111 3, 690 2, 971 1, 061 
Belgium-Luxembourg. ..................... cc lalo 986 329 13 
Canada-Newfoundland Labrador F 1. 080 8. 070 11, 687 1, 856 1, 317 
Canal Zone: EE 9 202 447 384 319 
TEE 8 AA ] 
Fl! ⁰˙ m 8 „„ (2) S 
„„ DP pp pp p p ̃ AA 663 290 
Maly A A E 69 2, 304 B 
J A A ĩ 8 8 800 2, 765 14, 815 
Malta, Gozo, Cen... A eeesece wee 
ETICO EE lu xe 1, 644 845 934 
Netbheriandg 2 Lc LL „„ 2, 460 599 4 
anama A d ĩ 12 41 223 92 80 
dd AAA A (A 433 2, 341 1, 144 99 
IJ erc ac ys AAA 8 J VEER 
Other countries 27 145 1, 964 1, 887 1, 153 
Total reclaimed, scrap, etc. ................... 2, 539 16, 025 28, 897 14, 649 20, 085 
Grand total au 162,453 | 227,870 | 347,106 | 399, 541 541, 864 


! Data are “general imports,” that is, include lead imported for immediate consumption plus material 
entering the country under bond. 
Less than 0.5 ton. 
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TABLE 17.— Lead imported for SEN in the United States, 1946-50, by 
classes 


(U. S. Department of Commerce] 


Lead in ores, flue 
dust, and mattes, 


: Lead in base Pigs and bars Sheets, pipe, Not 
D. S. p. f. 


bullion and shot other- 


wise 'T'otal 
Year — — — speci- | value 
Short | value Short value Short | value | Short | Value | (value) 


tons tons tons 


$10,251, $21, 517| $18, 089, 893 


1046....| 28, 255/$3, 042, 765 20 $2,302| 104, 083/$14, 816, 926 24 
1947....| 44,442| 8,561, 174|  1,758| 416, 643) 158, 7050 38, 008, 443 67| 42,434 10, 453| 50, 111, 298 
1048. ... 10, 922,3, 239, 135 244, 692| 80, 922, 779 181| 100, 519 35, 554] 100, 968, 922 


1. 133 374, 954| 272, 437/380, 148, 110 2 178| 101, 084 29, 830/2119, 054, 978 
1,134| 191,879| 434, 365/104, 323, 711 207| 78,111 78, 690| 129, 697, 781 


! In addition to quantities shown (value included in total values), ‘reclaimed, scrap, etc., imported as 
follows—1946: 2,539 tons, $196,132; 1947: 15,963 tons, $3,072,151; 1948: 28,897 tons, $8,320,428; 1949: Revised 
figure, 14,076 tons, $4,003,974; 1950: 22,610 tons. $3,986,163. Figures include lead received De the Government 
and held in stock piles but exclude imports for manufacture in bond and export, which are classified as 
“imports for consumption” by the Department of Commerce. 

‘Revised figure. 


TABLE 18.—Miscellaneous products, containing lead, imported for consumption 
in the United States, 1946—50 


[U. 8. Department of Commerce] 


Babbitt metal, solder, white metal, 
and other combinations contain- | Type metal and antimonial lead 


ing lead 
|: Year 

ies t sinn t 

welg conten weig conten 

(short (short Value (short (short Value 

tons tons tons) tons 
1946... 157 83 | $211,122 1, 740 1,404 | 3220, 645 
té E 281 171 ' 185 2, 2, 219 753, 664 
jus 257 184 | 213,614 14, 732 13,163 | 5. 279.080 
1919. 1281 1127 1 459, 236 5, 861 5, 207 2, 255, 909 
1950— A 4, 262 2,647 | 2,736, 360 12, 408 10,481 | 3. 396, 404 


! Revised figure. 


Exports.— Total exports of pig lead (excluding reexports of foreign 
refined lead) increased almost threefold, from 969 tons in 1949 to 
2,735 tons in 1950. Export restrictions imposed under the Export 
Control Act of 1940 remained in force throughout 1950. 


TABLE 19.— Lead pigs, bars, and anodes exported from the United States, by 
destinations, 1946-50, in short tons ! 


[U. 8. Department of Commerce] 


Destination 1946 1947 1048 1949 1950 
Countries: 
AT POR UB pd 894 2 V EE 
Reeg EE ET EE DEE, EH, (ada I 
III! ³Ü¹¹wm Ee 281 63 1 126 47 
Canada- Newfioundland 2.0. 40 10 8 14 306 
Gar 6 S 15 19 
F/ A Sted etek 2 52 42 40 35 
CHIN ra 9 10 / PES 
Colombi EEN 49 12 16 60 13 
CUD EES 58 38 40 68 61 
DD QUMAL d EEN MO 131 A 


For footnotes, see end of table. 
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TABLE 19.—Lead pigs, bars, and anodes exported from the United States, 
by destinations, 1946-50, in short tons —Continued 


[U. 8. Department of Commerce] 


Destination 1946 1947 1948 1949 1950 
Countrics— Continued 

ART AAA IS PR 9 1 34 96 
HO ULA o a o a 37 1 29 6 
Hong KODE AAA IA ENEE 12 9 4 
1ÜĩÄĩ⁵L᷑L z ͤ ., E (3) 19 121 44 
/! EE 8 1 174 
IEEE POR E A A 8 
JJJöÜ52U (y 17 16 14 3 3 
Nether landed 1 100 II..... BE ees 
Netherlands Antilles ICI! EE N 
PFI yy OA DERE PU 569 
Ci he hee ec cette 17 Q) 1 Q) 3 
Philippines 16 3 24 1 |. 53 306 
Portugal Ee Ee, EI 3 2 
Saudi Arabia. .............. 2 eee eee 11 3 24 7 1 
UAR p oc MARET 8 50 11 T AA 
Uni CAE ð˙àqꝗàinÄ.. AA yd AAA ... 67 
A 8 10 2. RS 69 734 
Venezuela.. 34 30 71 148 95 
Other countries. 36 40 74 84 

Totalo unio ck ³oÄÄ ]%¾ x( ce eee 598 1. 523 411 969 2, 735 

Continents: 

North America 170 144 75 179 525 


! In addition 103 tons of foreign lead was reexported in 1946, 102 tons in 1947, none in 1948, 86 tons in 1949, 
and 53 tons in 1950. 

3 Revised figure. 

3 Less than 0.5 ton. 


WORLD REVIEW 


Lead is produced in many countries, but four—United States, 
Mexico, Australia, and Canada—have accounted for about three- 
fifths of the world output in recent years, as is apparent from tables 
20 and 21, which show world mine and smelter production by countries 
1944-50, insofar as statistics are available. 


TABLE 20.—World mine production of lead, by countries, 1944-50, in metric tons ! 
[Compiled by Viola May Haslacker] 


Country ! 1944 1945 1946 1947 1948 1949 1950 
Algeria. 1,081 239 1015 | 1.295 107 1,222 | 1,408 
Argentina——n-. ; 18,526 | 18, 100 21. 200 21.800 | 216,000 | * 20,000 
Australla........................ 192,526 | 167,385 | 186,786 | 199,779 | 220,437 | 216,918 | 222,419 
Austria. 4,782 947 981 1971 3,482 | 4,207] — 4,440 
Belgian Congo 635 715 870 670 400 180 |......... 
Bolivia (exports)................ 9047| 9, 508 8 434| 11310| 25,610] 26,351 
VVV 18155 157 88 100550 1% %%% é / e 

—————— ` , ` , 

Newfoundland.............. 908| 25319| 25213| 21,121 f 161,727 | 144,945 | 154,119 
Chile cece 54 86 | “3,507 5, 123 2, 859 2 
Czechoslovakia 2 177 1, 100 200 (i) (3) Ku 
Ecuador 160 372 345 
Finland ......................... 237 88 149 182 72 130| (3) 
Frans 200 1, 852 3. 2988 7,495 7,645 9,936] 11,000 
French Equatorial Africa....... 3,120 | 3075| 2807 | 2.336 2603 731 1.814 
French Morocco 9208 1 111091 11, 202] 21,200! E, 600 36,7201 47,420 


Fer footnotes, geg end of table, 
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TABLE 20.— World mine production of lead, by countries, 1944-50, in metric 
tons '—Continued 
[Compiled by Viola May Haslacker] 


Country ! 1944 1945 1946 1947 1948 1949 1950 
Germany: 

Federal Republic........... } 100, 000 { 15, 241 15, 378 14, 756 22, 344 40, 044 a 
Soviet Zone , (3) Q) (3) (3) (3) G 
Greece 520 664 475 936 1, 280 2,051 3 2, 000 
A EEN A AAA dE, e cse 143 449 352 

ERT ¡AAA A WEEN 100 | 2000 ) 
e II NO EE : 2, 300 13, 900 24, 000 30, 400 34, 600 | 238,000 
Sl E E 17,016 4, 932 4, 248 5, 832 6, 693 9, 106 10, 853 
Korea: 
RRV 13,70 9 0) 00 C) 0) 
South AA 4 2, 548 E ees 900 300 87 1) 
M enico EE 185,282 | 205,315 | 140,144 | 223,133 | 193,317 | 220,763 SCH 078 
a LE AO 8 
Northern Rhodes!a.............. 1, 047 1, 748 8, 371 15, 892 13, 229 14, 169 13, 905 
ENER, / / / 0 141 ) 
POM EE 8 52, 501 53, 664 44, 518 54, 814 48 65, 357 57, 356 
Poland l.... 15, 833 2 7,000 10, 915 12, 761 16, 874 17,850 ) 
Rumania........................ 3, 363 3, 3, 495 (3) (3) 
Salvador A è Add A IS 203 530 530 
Southern Rhodesía.............- DOO AAA OA AAA SPAM 83 e gien 
South-West Africa. a 12, 600 33, 600 38, 300 34, 009 
A A 34, 707 25, 945 38, 662 30, 382 29, 792 31, 550 } 32, 400 
Spanish Morocco................ 69 5 224 240 65 215 159 
Sweden 16, 151 20. 097 21, 290 20, 858 23, 579 3, 900 Qa) 
TU ³ĩð¹AA ⁰ʒ 6, 150 6, 402 8, 655 12, 340 13, 219 14, 860 19, 000 
ane, EES rr... ü 168 200 
Union of South Africa 130 186 152 133 156 166 457 
).! MA A 45, 000 40, 000 48, 000 63, 000 75, 000 90,000 | 104,000 
United Kingdom................ 3, 889 2, 731 2, 634 2, 853 2, 312 2, 156 3. 073 
United States. 378, 168 354, 554 304, 336 348, 558 354, 232 371, 860 389, 974 
Yugoslavia...................... 30, 500 18, 500 43, 200 51, 600 56, 400 72, 200 | * 80,000 
Total (estimate)........... 1, 318, 000 |1, 181, 000 |1, 156, 000 1, 373, 000 |1, 461, 000 |1, 570,000 |1, 657, 000 


1 Lead may be produced in Brazil, China, Cuba, Guatemala, and India, but accurate data on production 
are ee and no estimates for these countries have been included in the world total. 
stimate. 
3 Data not available, estimate by the author of the chapter included in the total. 
4 Smelter output. 
3 Exports. 
* Less than 1 ton. 


TABLE 21.—World smelter production of lead, by countries where smelted, 
1944-50, in metric tons! 


[Compiled by Viola May Haslacker] 


Country 1944 1945 1946 1947 1948 1919 1950 
Argen tna. 19, 100 21, 159 16, 190 17. 800 17, 830 27,287 | 335,000 
Australla........................ 157, 026 158, 353 139, 665 161, 093 162, 057 154, 189 164, 165 
ür; 88 10. 123 1. 272 4, 476 3. 795 9, 350 9, 841 10, 910 
Belglum 7, 690 7, 340 23, 762 40, 520 66. 035 79, 304 62, (44 
NAAA PAN 58 420 402 4 1,172 2 4, 000 
so A ods on aeu arri late s TERPEN om 7,570 2,318 1. 2 s 
RT TEE 129,347 | 147,964 | 150,360 | 147,104 | 145,246 | 132,608 | 154, 551 
China A EE 1 850 14 771 , 062 2 4, 000 
Czechoslovakia. (5) 645 2, 800 4, 460 5, 770 (*) (4) 
C1100. A D 1, 923 2, 765 32, 010 29, 215 38, 258 54, 450 61, 236 
French Indochina vec | f ]ĩ] i]i) EE, MAA EE SES? 
Re al ae Republi 3724, 35677 49,382 | 3 99,372 
edcral Republic i ; i 118, 140 

Soviet Zone... p 139,900 | (9 27, 659 { (4) () (^) (9 
te A A A 600 700 1,127 948 1, 166 1,706 2, 125 
Guatemala. 136 115 131 110 00 68 271 
Rull oe SES 89 3, 230 910 10 60 4) (9 (4) 
¡A A m MA 234 603 
EE Ee ³ĩðù 2, 229 2,826 14, 269 17, 701 26, 749 2, 460 37, 469 
rr 32, 304 14, 580 4, 032 6, 168 6, 972 7, 596 9, 054 
Borea 2 : 

Orten Sweets lid 000 3 2. 000 

EE } 21,200] 2.548 % 20 (v 0 0 
Mexic ier h EEGEN 178, 270 201, 078 137, 742 217, 827 187, 067 212, 004 230, 831 
Northern Hiodesia 1, 047 1, 748 8, 371 15, 591 13, 229 14, 169 13, 905 


For footnotes, see end of table. 
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TABLE 21.—World smelter production of lead, by countries where smelted, 
1944-50, in metric tons '—Continued 


{Compiled by Viola May Haslacker] 


Country 1944 1945 1946 1947 1948 1949 1950 

IN OF WAY AAA 8 52 3% ß A od 
by: DEE 38, 906 40, 001 36, 478 32, 810 A 36, 027 31, 421 
on. 15, 2 7,000 10, 915 12, 761 16, 874 17, 850 4) 
Portugal... 2s s tia e (9 (9 321 591 
Late E EE 261 3,363 3, 225 3,316 (9 (4) (4) 
South-West Africa... .d 64 Be loess basen AA 
S ees ee Geos 30, 978 31, 922 32, 346 34, 382 25, 313 33, 02 34, 876 
„ ¾ ᷣ 10, 553 12 501 11, 223 ; 6, 10, 757 | 23 14, 500 
Tunis aaa 5, 33 7,023 7, 498 9, 891 18, 060 19, 498 23, 536 
E A EE 45, 000 40, 000 48, 000 63, 000 75,000 90, 000 104, 000 
United KIngdom 3,556 2, 743 2, 540 2,852 2, 312 2, 156 3,073 
United States (refined) 11. 421,538 | 402, 304 306,717 | 400,018 | 363,092 | 431,695 458, 171 
Yugoslavia.....................- (4) 10, 300 33, 100 40, 400 49, 000 56, 800 | 69, 800 

Total (estimate) . .I. 286, 000 |1, 136,000 }1,057, 000 |1, 320, 000 |1, 382, 000 |1, 580, 000 |1, 720, 000 


1 Data derived in part from Monthly Bulletin of the United Nations, Statistical Summary of the Mineral 

ay (mpera nstitute, London), and the Yearbook of the American Bureau of Metal Statisties. 
stimate. 

3 Includes scrap. 

Data not yet available; estimate by author of chapter included in total. 

5 Included with Germany. 

* Exclusive of secondary material. Includes Upper Silesia and Sudetenland through 1944, 

? American and British zones only. 

8 January to June, inclusive. 

* Data represent Trianon Hungary after October 1944. 

1 Rev data excludes scrap. 

u Figures cover lead refined from domestic and foreign ores; refined lead produced from foreign base 
bullion not included. 


Argentina.— The chief lead-producing district in entina is the 
Aguilar, where the Compania Minera Aguilar, S. A., a subsidiary of the 
St. Joseph Lead Co., operates the Aguilar group of mines. Through- 
out 1950 the property was operated at approximately 60 percent of the 
installed mill capacity owing to continued difficulty in obtaining ade- 

uate transportation facilities and to a lack of electric power. During 
the year a total of 174,398 metric tons of ore was milled, which yielded 
23,777 metric tons of lead concentrates. Lead concentrates from the 
Aguilar mine are smelted at the National Lead Co., S. A., smelter at 
Barranqueras, Chaco Territory, which also treats lead ores and con- 
centrates imported from Bolivia. 

Australia.—The output of lead in Australia increased in 1950 despite 
local price control on domestic consumption, transportation difficul- 
ties, and shortages of steel, skilled labor, and coal. 

As in previous years, the famous Broken Hill lode in New South 
Wales accounted for a substantial portion of Australian lead produc- 
tion. On the northern limb of the lode the North Broken Hill, Ltd., 
reported a slight increase in the production of ores and concentrates 
as compared to 1948 and 1949. For the year ended June 30, 1950, ore 
treated totaled 332,305 tons, from which were recovered 62,600 tons of 
lead concentrates and 62,239 tons of zinc concentrates. Ore reserves 
as of June 30, 1950, were estimated at 5,005,000 tons compared with 
5,151,000 tons a year earlier. At Broken Hill South, Ltd., on the 
southern limb of the lode, production totaled 284,962 tons of ore 
assaying 12.7 percent lead, 12.2 percent zinc, and 7.5 ounces of silver 
per ton, from which 47,607 tons of lead concentrates containing 73.3 
percent lead and 59,708 tons of zinc concentrates were recovered. Ore 
reserves on June 30, 1950, were reported to be 1,950,000 tons compared 
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with 1,970,000 tons on the same date in 1949. Other companies 
operating in the Broken Hill area in 1950 included the Zinc Corpora- 
tion, Ltd., and the New Broken Hill Consolidated, Ltd. 

The Electrolytic Zinc Co. of Australasia continued to operate its 
Rosebery and Hercules mines in the Read-Rosebery district of Tas- 
mania. Despite continued labor shortages in certain skilled ca tego- 
ries, output from these two mines for the year ending June 30, 1950, 
totaled 150,583 tons compared with 126,870 tons for the year ending 
June 30, 1949. Ore mined was milled in the Rosebery mill and 46,299 
tons of zinc concentrates, 9,959 tons of lead concentrates, and 3,889 
tons of copper concentrates were recovered. Ore reserves were re- 
ported at approximately 1,500,000 tons on June 30, 1950. Zinc con- 
centrates from the Rosebery mill were smelted in the company’s 
Risdon zinc smelter; lead concentrates and copper concentrates 
continued to be shipped to the United States for treatment. 

Burma. Activity at the Burma Corp., Ltd., Bawdwin mine was 
limited to maintenance only in 1950, although some ore was extracted 
during routine repair operations. Resumption of mining and smelting 
at the property continued to be RS upon restoration of rail- 
road service between Rangoon and Lashio (railhead for the Bawdwin 
mine). Another factor in the reopening of the property is the rehabil- 
itation of the Gokteik viaduct between Mandalay and Lashio, which 
would take about 6 months. Negotiations with the Government of 
the Union of Burma on the Burma Corp.'s concession on the Bawdwin 
mines continued throughout the year. Certain provisions of the pro- 
posed concession, such as expropriation of the property, terms of 
compensation, and requirements on the percentage of technical and 
administrative employees who must be citizens of Burma, were points 
of disagreement. 

Canada.—At Kimberley, British Columbia, the Sullivan mine of 
the Consolidated Mining & Smelting Co. continued to be the principal 
source of Canadian lead production. Ore production in 1950 totaled 
2,680,962 tons compared with 2,297,672 tons in 1949. The company 
reports that the grade of ore was lower than in previous years due to 
more extensive pillar mining and the resulting dilution of ore. New 
mine installations scheduled for completion in 1951 included the 
extension of the mine conveyer system to the 2,850-foot level and a 
coarse crushing plant on that level. Lead concentrates from the 
Sullivan mine were treated at the company smelter at Trail, B. C., 
together with ores and concentrates from other mining properties in 
British Columbia and Yukon. Production of refined pig lead at the 
smelter totaled 170,364 tons in 1950 compared with 146,176 tons in 
1949. The increase was due largely to greater receipts from custom 
sources, which totaled 206,942 tons in 1950 compared with 134,510 
tons in 1949. Production at the smelter was retarded somewhat 
during the year by the National Railway strike, unusually severe 
weather in January and February, and by the necessity of ¡operating 
the old lead smelter during construction of the new one on the same 
site. 

Czechoslovakia.—Lead mining in the vicinity of Przibram continued 
throughout 1950. Three main shafts were operating at 1,200 to 1,500 
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meters during the year. About 400 to 500 tons of ore, with an 
average metal content of 2.2 percent lead, 1.1 percent zinc, and 220 
grams of silver per ton, was mined per day. Ore from the three 
shafts is milled in a central flotation plant; concentrated material is 
shipped to the Przibram lead smelter situated nearby. The smelter, 
mines, and mill are owned by the Czechoslovakian Government. 
Yearly production of soft lead from the smelter averages 2,000 to 
3,000 tons.“ | 

French Morocco.—The Economic Cooperation Administration an- 
nounced in July &n advance of approximately $4,000,000 to the 
Société des Mines de Zellidja to be used for modernization and expan- 
sion of its lead-zinc mine at Bou-Beker in eastern French Morocco 
near Oujda. The agreement provided for repayment of the loan over 
& period of 7 years in the form of zinc, and possibly lead, for the 
United States Government stockpile. It is estimated that the annual 
output of the company's mine, after the development program is 
completed, will reach 85,000 tons of lead and 120,000 tons of zinc 
concentrates. During 1950 the mine produced about 25,000 tons of 
lead concentrates. 

Germany.—The equivalent of nearly $574,000 of Economic Coopera- 
tion Administration counterpart funds was received in 1950 by the 
Stolberger Zinc Mining & Smelting Corp. in Maubach to increase 
output of lead and zinc. Repayment of the loan will be made through 
shipments of lead and zinc to the United States stockpile, with 
deliveries expected to begin in 1951. The Maubach mine is located 
in the southwest part of Kreis Dueren, Land Nordrheim-Westfalen, 
on the northern slope of the Eifel Mountains. Average grade of ore 
is estimated to be 3 percent lead and 2 percent zinc. 

Greece.—Economic Cooperation Administration counterpart funds 
totaling approximately $768,000 were advanced during the year to 
the Mediterranean Mines, Inc., for development of its Greek Laurium 
mines approximately 25 miles southeast of Athens. An estimated 
300,000 tons of sulfide ore containing a minimum of 5 percent lead, 
6 percent zinc, and 2% ounces of silver to the ton were available for 
treatment in a flotation mill, which was to be constructed and in 
operation by the end of 1951. In addition, there were some 2,500,000 
tons of tail containing 2 to 4 percent lead and 1 to 2 ounces of 
silver which the company planned to re-treat in the mill. 

Greenland.—Officials of a Danish Government geological survey 
party examining lead deposits on the east coast of Mesters Vig in 
the area around King Oscar Fjord and Davy Sound predicted se 
operations would begin in 1951. The deposits, which were discovere 
a Se summer of 1948, are reported to contain at least 1,000,000 tons 
of lead. 

Guatemala.—Lead mining in the Departments of Alta Verapaz and 
Jalapa continued at about the same level as in 1949. The Caquipec 
mine owned by Compania Minera do Guatemala, near Coban, Depart- 
ment of Alta Verapaz, was worked throughout the year. Ores assayed 
about 50 percent lead and for a part of the year were treated in the 
newly constructed smelter at the mine. Owing to technical difh- 
culties smelting was suspended after a few weeks, and subsequent 


4 Jensen, C. W., Lead Smelting at Przibram: Min. Mag., vol. 83, No. 1, July 1950, pp. 9-11. 
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production was exported in the form of ore. The ore is hauled 90 
miles by truck over E mountain roads to the town of El Rancho, 
in the Department of El Progreso, where it is transferred to cars of 
the International Railways of Central America and shipped to Puerto 
Barrios on the Atlantic coast. 

The Santiago y Mercedes mine near Mataquesquintla, Department 
of Jalapa, was the only other important lead-producing mine operating 
in 1950. Most of the output came during the last half of the year. 
Activities during the first part of 1950 were directed to stope filling 
and construction of two bypass tunnels around a large fault encoun- 
tered in the exploratory work. 

Mexico.—The increase of activity at Mexican lead and zinc mines 
during the second half of 1950 was due largely to the impact of the 
Korean war upon the demand for these metals. According to the 
annual report to the stockholders of the San Francisco Mines of 
Mexico, Ltd., ore treated at the company flotation mill during the 
year totaled a record 623,000 tons, as compared with 580,000 tons in 
the preceding year. There were 51,119 tons of lead concentrates, 
8,396 tons of copper concentrates, and 74,172 tons of zinc concentrates 
recovered from the ore milled. Ore reserves at the end of September 
1950 totaled 4,164,000 tons, assaying 6.5 percent lead, 9 percent zinc, 
0.6 percent copper, 0.7 gram of gold, and 155 grams of silver to the 
ton. This is equivalent to nearly 6 years supply of ore at the present 
mill capacity of 720,000 tons annually. The company reported an 
ample supply of labor, but its efficiency is declining. 

Northern Rhodesia.—Plans for increasing lead production at 
Broken Hill were announced by the Rhodesia Broken Hill Develop- 
ment Co. during the year. The deepening of the Davis shaft was 
started in May 1950, and by the end of the year the shaft had been 
sunk 1,414 feet. The shaft is being deepened to allow the establish- 
ment of a main pumping station at the 1,585-foot level. Excavation 
and foundation for the new lead-smelter building were commenced 
during the year. The new plant has been designed to recover lead 
from the leach residues of the electrolytic zinc process; these residues 
are not amenable to treatment by the existing smelting equipment 
and until now have been stockpiled. According to the 1950 annual 
report to the stockholders, production from the mine during the year 
ended December 31, 1950, was 13,685 long tons of lead and 22,715 
long tons of zinc. A total of 163,441 short dry tons of ore was hoisted 
during the year as compared with 172,576 tons in 1949. The average 
grade of ore treated in the concentrator was 19.8 percent lead and 
30.8 percent zinc. Proved ore reserves on December 31, 1950, in- 
cluded 1,372,000 short tons of oxide ore and 1,064,000 short tons of 
sulfide ore. 

Tanganyika.—Uruwira Minerals, Ltd., continued in 1950 to develop 
its lead deposit at Mpanda. Ore mined during development was 
treated in the company's 100-ton pilot plant. First shipments of 
lead concentrates were made early in September and were consigned 
to lead smelters in Antwerp, Belgium. The 131-mile Mpanda branch 
line of the East African Kailways from Kaliua to Mpanda in the 
western province of Tanganyika, which has been under construction 
for nearly 3 years, was formally opened for all classes of traffic on 
August 21, 1950. The line was constructed by the Tanganyika 
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Government to provide & means of transportation of lead and zinc 
concentrates from the mine to Dar Es Sallam. 

United Kingdom.— Lead consumption in the United Kingdom re- 
mained virtually unchanged in 1950 as oe to 1949. Over-all 
consumption, including pig lead recovered from scrap, in 1950 was 
328,123 tons (328,539 in 1949), of which 26 percent was used in cable 
covering; 24 percent in sheet and pipe; 17 percent in white lead and 
oxides, excluding battery oxide; 16 percent in batteries; and 17 per- 
cent for miscellaneous purposes. 

Stocks of refined lead in the United Kingdom on December 31, 1950, 
totaled 61,687 long tons compared with 51,399 tons on December 31, 
1949. 


Lead and Zinc Pigments and 
Zinc Salts 


By Helena M. Meyer and Alethea W. Mitchell 


de 
GENERAL SUMMARY 


HIPMENTS of lead and zinc pigments and zinc salts rebounded 
in 1950 from the reduced rates that accompanied the industrial 
recession of mid-1949. All classes covered by this report were 

shipped in substantially greater quantities in 1950 than in 1949, 
particularly after the outbreak of hostilities in Korea in June; lead 
pimen rose more sharply than the zinc group. 

the second half of 1950 the following gains over the first half were 
noted in shipments of various products: ite lead (dry and in oil) 
46 percent, litharge 44 percent, red lead 40 percent, zinc oxide (lead- 
free) 15 percent, and leaded zinc oxide 33 percent. For all of 1950 as 
compared with 1949, lead-pigment gains ranged from 65 percent for 
white lead (dry and in oil) to 41 percent for red lead. Zinc-pigment 
increases ranged from 74 percent for leaded zinc oxide to 35 percent 
for lithopone. Zinc chloride gained 17 percent and zinc sulfate 19 

ercent. 

d Industries that are large users of pigments showed marked advances 
in 1950. Passenger automobile production rose 30 percent over 1949 
to a new all-time high; trucks gained 17 percent to a peak lower only 
than the record in 1948; the value of sales of paint, lacquer, and var- 
nish materials was 20 percent greater than in 1949 and 7 percent more 
than the previous peak in 1948; the value of private construction 
gained 27 percent and public construction 11 percent; consumption of 
natural rubber T036 24 percent and synthetic, 28 percent as compared 
with 1949. Of these, the paint and construction gains, being stated 
in value terms, reflect in part the rising price level. 

Lead and zinc, chief raw materials of the pigments industry, were 
available in greater quantities in 1950 than in 1949; but demand for 
these metals increased at a higher rate than supplies, so that pigment 
manufacturers could not fill total raw material needs. The price of 
common lead at New York was 12 cents a pound when the year began 
and in the first quarter continued the downtrend of the last quarter 
of 1949. After dropping to the lowest quotation of the year—10.50 
cents a pound in March—there was some fluctuation, followed in the 
latter part of the year by a rise to 17 cents. The price for Prime 
Western slab zinc at East St. Louis dropped X cent a pound in early 
January 1950, and thereafter every price change was upward, cul- 
minating in & peak price of 17.50 cents & pound September 7 and for 
the remainder of the year. 

Lead- and zinc-pigment prices generally followed the pattern set 
by the constituent primary metals. Lead-pigment prices dropped in 
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the first half of the year and after July advanced without interruption 
to the year's highest levels at the year end, or to 4 to nearly 7 cents a 
pound above opening prices. Zinc-pigment price changes were up- 
ward from the beginning to the end of the year. Advances of about 5 
cents a pound for most zinc classes were proportionately greater than 
lead-pigment changes and carried prices of zinc pigments to heights 
never previously attained. Lead-pigment prices were at all-time highs 
in 1948 and early 1949. 

The supply-demand situation in zinc led to a National Production 
Authority Order, M-15, effective December 1, which restricted non- 
priority use of zinc metal and zinc metal products in 1951 to an 
average quarterly rate of 80 percent of that during the first 6 months 
of 1950. Rated orders and mandatory NPA directives were not 
included in the foregoing limitation. Inventories were restricted to 
a 45-day supply or to a “practicable minimum working inventory," 
whichever was less. Under NPA Order M-9, effective N ovember 16, 
1950, producers of zinc, zinc oxide, and other zinc products were not 
required to accept rated orders for shipment in one month exceeding 
10 percent of production. 

Shipments of white lead (dry) increased 81 percent, the largest gain 
of the products covered by this report. The “in oil” variety rose 43 


TABLE 1.—8alient statistics of the lead and zinc pigments industry of the United 
States, 1941-45 (average) and 1946-50 


1 1946 1947 1948 1949 1950 
Production (shipments)! of 
principal pigments: 
W hite lead (dry and in 
oil)...... short tons. - 81, 940 2 66, 501 68, 787 46, 070 27,355 45, 176 
Red lead do... 51, 388 32, 526 36, 064 30, 787 24, 866 35, 072 
Litharge......... do.... 120, 777 133, 799 167, 050 154, 775 121, 052 177, 658 
Zinc oxide do.... 132, 108 157, 851 160, 771 150, 958 110, 132 160, 829 
Leaded zinc oxide 
short tons 57, 574 67, 971 81, 459 67, 441 36, 722 63, 973 
Lithopone....... do.... 145, 750 147, 001 165, 024 140, 033 78, 335 105, 650 
Value of products: 
All lead pigments $42, 702, 000 43. 595, 000 |3$90, 199, 000 | 90, 915, 000 2858, 564, 000 3379, 858, 000 
All zinc pigments. .....| 36, 437, 000 | 44, 195, 000 63, 891, 000 65, 647, 000 43, 152, 000 71, 322, 000 
e! 79, 139, 000 | 87, 790, 000 3154. 090, 000 | 2156, 462, 000 3101, 716, 000 151, 180, 000 
Value per ton received by 
producers: 
White lead (dry)....... $157 34$179 $308 $363 $351 $335 
Red lead............... 167 196 333 396 333 314 
Litharge............... 146 175 313 387 324 292 
Zine oxide............. 135 144 186 218 230 258 
Leaded zinc oxide 128 143 204 245 242 262 
* Lithopone. ............ 77 81 105 115 115 124 
Foreign trade: 
Lead pigments: 
Value of exports. -.| $1, 288, 000 $851, 000 $1, 041, 000 $970, 000 $1, 157, 000 $950, 000 
Value of imports... 7, 000 13, 000 150, 000 633, 000 143, 000 344, 000 
Zinc pigments: 
Value of exports. ..| 2,660, 000 2, 911, 000 6, 554, 000 5, 229, 000 3, 426, 000 2, 124, 000 
Value of imports... 7,000 | 9, 000 31, 000 7, 000 52, 000 1. 000 


—— . N rr 


Export balance. 3,934,000 | 3, 740, 000 7, 414. 000 5, 559, 000 4, 388, 000 1, 455, 000 


1 Reported as sales before 1945. 
2 Data for basic lead sulfate in 1946 included under white lead; Bureau of Mines not at liberty to show 


parately. 
i Exdudes value of basic lead sulfate; Bureau of Mines not at liberty to publish. 
4 Corrected figure. 
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percent, litharge was 47 percent higher, and red lead gained 41 per- 
cent. Both classes of white lead in 1949 had been shipped at, by far, 
the lowest levels since considerably before the beginning of the present 
century. The greater tonnage for litharge in 1950 established a new 
high record for shipments of this product. Red lead shipments, 
though substantially above 1949, were far below World War II 
years and also below those in the latter half of the 1920's. 

Zinc oxide (lead-free) shipments were 46 percent over those in 1949 
and equaled the previous record established in 1928 and duplicated 
in 1929 and 1947. The leaded variety rose 74 percent in 1950 but 
was little more than three-quarters of the peak in 1947. Lithopone 
increased 35 percent over 1949 but was well below all years from 
1924-48, inclusive. 

The zinc chloride and zinc sulfate gains of 17 and 19 percent, 
respectively, were small compared with those for the foregoing pig- 
ments. Both compounds, however, showed to advantage with the 
more distant past, that is, zinc sulfate shipments were lower only 
than in the record year 1946, and zinc chloride shipments probably 
fell below only the three earlier years 1920, 1947, and 1948. 

Increases in shipments of pigments to ceramics manufacturers 
were greater on the whole than to the larger consumers. Shipments 
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FIGURE 1.—Trends in shipments of white pigments, 1910-50, 
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of both litharge and white lead to this group increased more than 100 
percent over the preceding year, while shipments of both litharge 
and zinc oxide were greater than ever before. Gains in distribution 
to paint makers of the pigments covered by this report ranged from 
39 percent for lithopone to 75 percent for leaded zinc oxide. These 
increases were substantially more than the rise in total value of 
paint, varnish, and lacquer materials sold, a discrepancy that would 
SES even greater if the comparison were with physical volume. 

inc oxide shipments to makers of rubber returned to the high 
levels of 1946-48 but increased less than the zinc oxide class as a 
whole. Litharge and lithopone shipments for rubber manufacture 
contrasted with each other in gaining 118 and 26 percent, respec- 
tively. The use of litharge for storage battery manufacture lagged 
behind the over-all performance of this pigment and consumption of 
red lead for this ose fell short of the customary 50 percent or 
more of total red lak shipments. 

Double the 1949 quantity of litharge went into the manufacture of 
insecticides in 1950, and zinc sulfate shipments for agricultural use 
gained 32 percent. The quantities of both commodities sold for 
this purpose, however, were substantially below highs for recent 
years. Lithopone sales to makers of floor coverings and paper 
declined 17 and 4 Percent respectively, contrasting with ost 
every other item in this report. 

Termination of the Mexican Trade Agreement at the end of De- 
cember had no effect on the products covered by this report other than 
zinc sulfate. The tariff on zinc sulfate was restored to % cent a pound 
from X cent under the Mexican Treaty. 

Demand for the competitive titanium pigments was not satisfied 
in 1950 despite the fact that production &nd shipments of the titanium 
pigments established new record highs, 18 and 21 percent, respec- 
tively, above previous peaks in 1948. Except for 1949, titanium pig- 
ments have been establishing new records in each successive year. 
Pigment-plant capacity and not raw-material shortages limited 
production and prevented even greater increases in 1950 than actually 
occurred. At present, the Bureau of Mines is not at liberty to pub- 
lish figures covering pigments of this class. 


PRODUCTION 


The value of lead and zinc pigments in 1950 (exclusive of that for 
basic lead sulfate, which cannot be shown) was $151,180,000, a 49- 
percent increase over 1949 compared with a 48-percent gain in ton- 
nage. Lead pigments and zinc pigments comprised 53 and 47 per- 
cent, respectively, of the total value in 1950 and 58 and 42 in 1949. 

For many years, figures on sales were used in this series of reports 
as a better guide than production to activity in the pigments industry. 
Beginning with 1945, the base was changed to shipments to conform 
with data compiled on Bureau of Mines lead and zinc schedules. 
Available information for 1945 (the year of change) indicated little 
difference between sales and shipments in that year. In reporting 
tonnages of pena an attempt is made to avoid all duplication, 
one of the chief problems being that finished pigments frequently 
are blended to make another product. Basic lead sulfate and zinc 
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oxide, for example, are blended to make leaded zinc oxide, and in this 

instance the pigment weights appear in the total for the last-named 

class only. Pigments consumed by producing companies to make 

pou beyond those covered by this report—that is, paints, storage 
atteries, and other articles—are considered as shipments. 


LEAD PIGMENTS 


Shipments of lead pigments rose 49 percent in quantity and 36 
percent in value in 1950 compared with 1949. Average values of all 
items dropped in 1950, so that the greater total value is explained en- 
tirely by the substantial gains in tonnages shipped. Shipments of 
white lead (dry and in oil) increased 65 percent, of litharge 47 percent, 
and of red lead 41 percent. (Shipments of basic lead sulfate are 
excluded from the foregoing totals.) 

Quoted prices for lead pigments dipped in the first half of 1950 
and after July followed a continuous upward course, closing at the 
highest levels of the year. Average values reported by producers 
declined as follows: ite lead (dry) 5 percent, white lead in oil 6 
percent, red lead 6 percent, and litharge 10 percent. 

White Lead.—Shipments of white lead rebounded in 1950 from the 
low levels of 1949, which were the lowest by far since much before the 
beginning of the present century; 1950 shipments were 65 percent 


TABLE 2.—Production and EES of lead pigments ! in the United States, 


949-50 : 
1949 1950 
Bhipments ` Shipments 
Pigment K rodu: EE Produc: 
on 1 on 1 
(short EN Value (short T Value 
tons) tons —] — tens tons 
Total Average Total Average 
White lead: 
Dr 15, 609 15, 719 | $5, 520, 250 $351 27, 954 28, 506 | $9, 553, 687 $335 
In oil 11, 187 11, 636 5, 504, 207 473 16, 778 16, 670 7, 403, 032 444 
Red lead........ 26, 362 24, 866 8, 276, 801 333 34, 066 35, 072 | 11,013, 908 314 
Litharge......... 123, 157 121, 052 | 39, 262, 768 324 178, 225 177, 658 | 51, 887, 453 292 


1 Except for basic lead sulfate, figure for which Bureau of Mines is not at liberty to publish. 
2 At plant, exclusive of container. 3 Weight of white lead only, but value of paste. 


TABLE 8.—Lead pigments shipped by manufacturers in the United States, 
1941-45 (average) and 1946-50, in short tons 


r Basic lead sulfate 
White lead or sublimed lead Orange 
Year Red lead Litharge 
Dry In oil Total 
1941-45 (average) : 41, 155 81, 940 120, 777 
194. 41, 802 24, 609 66, 501 133, 799 
E AAA 8 39, 075 29, 712 68, 787 ,064. 1.2... io. 167, 050 
1048... ̃ — 26, 551 19, 519 46, 070 iy PROA 154, 775 
77. eee 15, 719 11, 636 27,355 „860 121. 052 
1 00;ößö ccs 28, 506 16, 670 45,1761 CH () | 35, 07222 177, 658 


Basie lead sulfate included with white lead (dry); Bureau of Mines not at liberty to publish figure. 
2 Bureau of Mines not at liberty to publish figure. 
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higher than those in 1949 but otherwise were smaller than at any time 
since some years prior to 1900. 

Basic Lead Sulfate.—The Bureau of Mines is not at liberty to 
publish figures on basic lead sulfate for 1946-50. 

Red Lead.—Red-lead shipments rose 41 percent in 1950 but were 
far below World War II years and those in the latter half of the 1920’s. 

Orange Mineral.—No shipments of orange mineral were reported in 
1947-50. 

Litharge.—A new high record was established by shipments of 
litharge in 1950, which were 47 percent greater than in 1949 and 6 
percent over the previous top in 1947. The peak automobile produc- 
tion rate, with its consequent large demand for storage batteries, was 
an important factor in the establishment of record litharge shipments. 

Battery manufacturers produced 80,000 tons of black or suboxide 
of lead for their own use in place of litharge. This quantity was 45 
percent over 1949 and 16 percent above the earlier peaks in 1948 and 
1947. Black oxide production required 77,000 tons of pig lead in 
1950 and 53,000 tons in 1949. 


ZINC PIGMENTS AND SALTS 


Shipments of zinc pigments rose 47 percent in quantity and 65 
percent in value in 1950 over 1949. Unlike the lead group, all zinc- 
pigment average values gained; price quotations were believed to have 
established all-time peaks during the year. The total value of zinc 
pigments shipped likewise was higher than ever before. All price 
changes in zinc pigments were upward during 1950, the highest 
quotations of the year being those in effect at the year end. 
Percentage increases in zinc-pigment shipments ranged from 35 
percent for lithopone to 74 percent for leaded zinc oxide. Average 
values received by producers rose as follows: Zinc oxide (lead-free) 12 
percent, leaded zinc oxide 8 percent, and lithopone 8 percent. 
Shipments of zinc chloride and zinc sulfate gained 17 and 19 percent, 
respectively. The tonnage for zinc sulfate was second only to the 
record established in 1946, and the quantity of zinc chloride was 6 
percent below 1948, believed to be the record year thus far, and 


TABLE 4.—Production and shipments of zinc pigments and salts in the United 
States, 1949-50 


1949 : 1950 
Shipments i Shipments 
i O- 
Pigment or salt duc- 
Value ! tion Value ! 
Short (short | Short. 
tons tons) tons 
Total Average Total Average 

Zinc oxide ?_............. 110, 132 |$25, 299, 970 $230 |161, 374 |160, 829 |$41, 439, 269 $258 
aded zine oxide 1...... 36, 722 8, 874, 695 242 | 63,194 | 63,973 | 16, 752, 888 262 
Lithopone............... 78, 335 8, 977, 178 115 | 99, 321 (105, 650 | 13, 129, 363 124 
Zinc chloride, 50? B..... 55, 208 3, 857, 386 70 | 63,843 | 64,564 4, 703, 250 73 
Zinc sulfat 20, 065 2, 365, 120 118 | 23,587 | 23, 912 3, 124, 413 131 


1 Value at plant, exclusive of container. 
3 Zinc oxide containing 5 percent or more lead is classed as leaded zinc oxide. In this table data for leaded 
zinc oxide include a small quantity containing less than 5 percent lead. 
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TABLE 5.—Zinc pigments and salts shipped! by manufacturers in the United 
States, 1941-45 (average) and 1946-50, in short tons 


Leaded Zine 

Year Zinc oxide ine oxide Lithopone ( 95 ) sulfate 
1941-45 (average) .........................-. 132, 108 57,574 145, 750 2 54, 964 17, 438 
EE 157, 851 67,971 147, 001 57,316 24, 931 
AA AO 160, 771 81, 459 165, 024 65, 521 21, 547 
J.;; AA nea ee 150, 958 67, 441 140, 033 68, 701 21,513 
1öÜê ⁵ð-wv ⁵ ̃ O E 110, 132 36. 722 78. 335 55, 208 20, 065 
) 88 63, 973 105, 650 64, 564 23, 912 


1 Reported as sales before 1945. 
2 1942-45, inclusive; data for 1941 not available. 


otherwise only slightly less than in one or two other high years. 
Average values of the two compounds increased 4 and 11 percent, 
respectively. 

Zinc Oxide.—Zinc oxide (lead-free) shipments were 46 percent 
above 1949 and equaled the previous peak established in 1928 and 
duplicated in 1929 and 1947. The acceleration of defense mobilization 
after June threatened to reduce supplies of zinc metal and scrap to 
zinc oxide manufacturers and thus to curtail the availability of this 
pigment. 


TABLE 6.—Production of zinc oxide ege by processes, 1945-50, as percent 
of tot 


Process 1945 1946 1947 1948 1949 1950 
American process (ore and primary residues).......... 77 75 73 76 71 72 
French process (metal and scrap). .................... 15 17 17 15 17 18 
Othér A ˙üàA] mn. y 8 8 10 9 12 10 
M/ ³]ꝙꝗ (f K 8 100 100 100 100 100 100 


Leaded Zinc Oxide.—Shipments of leaded zinc oxide rose 74 percent 
in 1950, a gain, among the products covered by this report, second 
only to white lead (dry). These shipments, however, were far from a 
E reaching little more than three-fourths of the all-time peak 
of 1947. 

Production of leaded zinc oxide, by grades (comparison with 1949 in 
parentheses) was as follows: 54,641 (31,434) tons of 35 percent lead 
and under and 8,553 (5,612) tons of over 35 percent lead. 

Lithopone.—Lithopone shipments increased 35 percent over 1949 
but fell well below all years from 1924-48, inclusive. Plant capacity 
for the manufacture of lithopone was reported to be 155,000 tons in 
1950 compared with 157,000 in 1949. 

The lithopone statistics in this report are given on the basis of 
ordinary lithopone sold as such plus the ordinary lithopone content 
of the high-strength product. This method of publication is used to 
conceal the operations of one company that always dominates the 
output of the high-strength product and has been the only producer 
in some years. In 1950, as in 1947-49, this company operated two 
plants producing high-strength lithopone. 

Consumption of ordinary lithopone in the manufacture of titanated 
lithopone has dropped to very small proportions. The trend has been 
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downward almost continuously since the peak—19,400 tons—was 
reached in 1937. In 1950 the tonnage increased 71 percent, the 
first gain since 1940, but the larger quantity was only 15 percent of 
the 1937 total. The lithopone figures in table 7 are included in the 
totals for ordinary lithopone in other tables. 


TABLE 7.—Titanated lithopone produced in the United States and ordinary 
lithopone used in its manufacture, 1941-45 (average) and 1946-50, in short 
tons j 


Titanated | Ordinary Titanated | Ordinary 
Year lithopone | lithopone Year lithopone | lithopone 
produ used produced used 
1941-45 (average) 11, 460 9, 700 || 19488 2, 100 1, 700 
1940 88 7,500 6,350 194944 2, 000 1, 700 
2, 600 2, 200 3, 400 900 


Zinc Sulfide.—In 1950, as in several preceding years, only one 
company produced zinc sulfide; the Bureau of Mines is not at liberty 
to publish figures for this pigment. 

Zinc Chloride.—Shipments of zinc chloride (50? B. solution) rose 
17 percent in 1950, the smallest increase shown for the products 
covered by this report. The 1950 tonnage is believed to be smaller 
only than those for 1920, 1947, and 1948. 

Zinc Sulfate.—A 19-percent increase in shipments of zinc sulfate 
resulted in the second-highest total on record for this compound; 
1950 shipments were only 4 percent under the peak established in 1946. 


RAW MATERIALS USED 


Figures covering the raw materials used in making pigments and 
salts in 1950 and 1949 are shown in the accompanying tables. 

Lead pigments and zinc pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and such secondary 
materials as scrap. In 1950, as in 1949, roughly 94 percent of the 
lead in pigments was derived from pig lead and the remainder from 
ore. Of the lead in ore used to make leaded zinc oxide, about 14 (6 in 
1949) percent was from foreign sources. The proportion for zinc pig- 
ments was 73 (72) percent from ore and concentrates, 9 (8) percent 
from slab zinc, and 17 (20) percent from secondary materials; about 
22 (18) percent of the ore used was foreign. 

Tables 8 and 9 give the source of the metal used in manufacturing 
each pigment andi salt. Pig lead is employed exclusively, either 
directly or indirectly, in manufacturing white lead, litharge, red lead, 
and orange mineral and is used also in manufacturing basic lead 
sulfate. e lead content of leaded zinc oxide made from basic lead 
sulfate, which in turn is made from pig lead, is credited to pig lead 
in the table. Zinc oxide is the only pigment in which considerable 
slab zinc is used. Ore is employed in manufacturing zinc oxide, 
leaded zinc oxide, lithopone, zinc sulfide, zinc sulfate, and basic lead 
sulfate. A substantial proportion of the zinc in lithopone (59 percent 
in 1950 and 65 in 1949) and most of that in zinc chloride (all in 1950 
and 1949) made in the United States are derived from secondary 
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material. For a number of years before the United States entered 
World War II, there had been a large increase in the quantity of 
secondary zinc used in manufacturing zinc oxide. The scarcity of 
supplies of both metal and scrap caused the proportion of the total 
oxide made by the French process—which uses only metal and 
scrap—to drop sharply in 1942 and to continue comparatively low in 
194346, despite the fact that the total percentage from metal and 
scrap rose in 1943 and continued upward almost without interruption 
in 1944-50. The production of zinc oxide from metal and scrap 
accounted for the following percentages in relation to total production: 
41 percent in 1939, 16 percent in 1942, 19 percent in 1943, 22 percent 
in 1944, 25 percent in 1945, 26 percent in 1946, 28 percent in 1947, 
26 percent in 1948, 29 percent in 1949 and 29 percent in 1950. 


TABLE 8.—Lead content of lead and zinc pigments! produced by domestic 
manufacturers, by sources, 1949-50, in short tons 


1949 1950 
Lead in pigments pro- Lead in pigments pro- 
duced from— duced from— 
Pigment O i lt MTA Total 
lead in lead in 
Ore pig- Ore pig- 
Pig ments Pig ments 
lead ] 
Domestic] Foreign Domestic} Foreign 
White lead. E, Solow RA 21, 504 A AA A 35, 897 35, 897 
Red M AA A A 23, 900 AA AA 30, 884 30, 884 
i ʒ AAA 114,314 | 114,314 |......... .|].........- 165, 428 165, 428 
Leaded zinc oxide 8, 835 5885 9, 390 12, 606 2,061 |........ 14, 667 
Foil! 8, 835 555 159. 718 | 169, 108 12, 606 2, 061 |232, 209 246, 876 


1 Excludes lead in basic lead sulfate, data for which Bureau of Mines not at liberty to publish, 


TABLE 9.—Zinc content of zinc pigments! and salts produced by domestic 
manufacturers, by sources, 1949-50, in short tons 


1949 1950 
Zinc in pigments and salts Zinc in pigments and salts 
produced from— Total produced from— Total 
Pigment or salt SS . SS SA in 
Ore Pik, Ore pig- 
ments ments 
Slab ary ma. and |———-———| slab [Second] and 
Domes-| For- | "2° terial 1] BOIS | Domes| For- | 742° terial] Salts 
tic eign tic eign 
Zinc oxide.............. 48. 715 |13, 534 |10, 171 | 14,676 | 87,096 | 69, 412 22, 327 116,866 | 19, 749 | 128, 354 
Leaded zinc oxide 17,747 | 1,183 |.......]........ 18, 930 | 26,946 | 5,274 |.......]........ 32. 220 
Lithopone.............. 4, 159 723 9 9, 118 | 14,009 6,380 | 1,507 30 | 11.404 19, 411 
Total plgments. .| 70,621 16, 440 |10, 180 | 23, 794 120, 035 |102, 738 29, 108 16,896 | 31, 243 | 179, 985 
Zine ehlorido——— „4 12, 157 | 12,157 AS A POE 14, 346 14, 346 
Zine sulfate. ........... 2, 003 78 |....... 4, 404 6,545 | 2,127 461 |....... 4, 710 7, 298 


t Excludes zinc sulfide, data for which Bureau of Mines not at liberty to publish. 
2 These figures are higher than those shown in the report on Secondary Metals—Nonferrous because they 
includo zinc recovered from byproduct sludges, residuos, etc., not classified as purchased scrap material, 
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CONSUMPTION AND USES 
LEAD PIGMENTS 


White Lead.—As usual white-lead shipments were preponderantly 
to the pan industry, although the customary 90 percent or more was 
not indicated in the statistics for 1950. Doubtless, this situation was 
due to the inability of shippers to give complete data on end-use 
classification. It is known that some white lead sold to the Govern- 
ment was reported under ‘‘Other’’, and it is likely that a substantial 
pari of the entire “Other” classification belongs properly under paint. 

hipments to ceramics manufacturers, after declining since 1947, 
doubled in 1950 compared with 1949 and slightly exceeded the high 
level of 1941—45. 


TABLE 10.—Distribution of white lead (dry and in oil) shipments,! by industries, 
1941-45 (average) and 1946-50, in short tons 


z 1941-45 
Industry (average) 1946 1 1947 1948 1949 1950 
Paints A 74, 062 60, 943 61, 265 40. 892 3 24, 284 8, 920 
o A 1, 749 1, 367 1, 665 1, 369 8 1,815 
Otelo 2.0 serra 6, 129 4, 191 5, 857 3, 809 32,177 4 4, 441 
Ill! 81. 940 66, 501 68. 787 46, 070 27,355 45, 176 


1 Reported as sales before 1945. 
3 Data for basic lead sulfate included with white lead; Bureau of Mines not at liberty to show former 


3 Revised figure. . 
4 Of which 1,257 tons were for plasticizers and stabilizers, 


Basic Lead Sulfate.—A distribution of basic lead sulfate shipments 
by uses has not been available for publication since 1945, when 3,009 
short tons went to the paint industry, 200 tons to the rubber industry, 
and 686 tons to other industries. Substantial quantities of lead sul- 
fate are also used as an intermediate product in manufacturing leaded 
zinc oxide. Such quantities have always been shown in this chapter 
under leaded zinc oxide rather than basic lead sulfate. 

Red Lead.—Shipments to storage-battery manufacturers again were 
greater than to any other class, but this use failed to account for more 
than 50 percent ol the total in 1950 as against 52 percent in 1941—45 
and 59 percent in 1946. The paint industry took 40 percent of the 
total in 1950 compared with 29 percent in 1946 and 38 percent in 
1941-45. Shipments to ceramics makers were similar to the tonnages 
for most recent years except 1946 and 1948. 


TABLE 11.—Distribution of red-lead shipments,! by industries, 1941-45 (average) 
and 1946-50, in short tons 


Industry (ea 1946 1947 1948 1949 1950 
Storage batteries. 19,11 883 14, 854 12, 163 17, 478 
ff 19, 586 9.318 11,362 10, 863 9, 634 14, 103 
Ceramicn. gg 2 1 977 1, 1 
VP 3, 970 2, 842 3, 795 2, 466 2, 510 
Total... 51, 388 32, 526 36, 064 30, 787 24, 866 35, 072 


1 Reported as sales before 1945. 
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Orange Mineral.—No shipments of orange mineral have been re- 
ported since 1946, when 78 short tons went to the ink industry, 18 
tons to the color-pigment industry, and 27 tons to other industries. 

55 of litharge to ceramics makers were higher 
by 39 percent than the previous peak in 1948. This use took 16 
percent of the total in 1950, compared with 10 percent in 194145 
and a range of 10 to 13 percent in 1946 to 1949. Only storage bat- 
teries rank above ceramics in consumption of litharge, and these took 
nearly four times as much as the latter in 1950. The 1950 tonnage 
for batteries was only 6 percent under the all-time high, in 1947, and 
except for that year was a record. Insecticide makers doubled their 
use of litharge in 1950, but this industry took much less than half of 
its 1944 peak quantity. Chrome-pigment tonnages were comparable 
to the best totals of the recent past, as were those shipped to rubber 
manufacturers and, except for 1 or 2 years, to oil refineries. Ship- 
ments to the varnish industry were only slightly under the 1948 high. 


TABLE 12.— Distribution of litharge shipments,' by industries, 1941-45 (average) 
and 1946-50, in short tons 


e 1941-45 
Industry (average) 1948 1949 1950 

Storage batteries 60, 157 75, 836 111, 840 ] 77,163 105, 558 
Ceramic8..................... 12, 314 13, 166 18, 360 19, 979 13, 299 27. 771 
Insecticides................... 19, 697 14, 259 7, 288 033 5, 353 10, 651 
Chrome pigments............ 10, 050 10, 877 9, 228 7, 455 8,557 10, 017 
Oil refining................... 5, 755 6, 682 7, 688 7, 248 5, 720 6, 488 
Vamrnish.....................- 3, 156 3, 302 4, 258 4, 424 4, 286 4,347 
DDD... 3,323 2, 131 2, 205 835 1, 398 3, 047 
Floor covering ss 264 106 141 152 62 220 
JJ A 6, 061 7, 440 6, 042 004 5, 214 9, 559 
Otel AN 120, 777 133, 799 167, 050 154, 775 121, 052 177, 658 


1 Reported as sales before 1945. 
ZINC PIGMENTS AND SALTS 


Zinc Oxide.—More than half of the 1950 tonnage of the lead-free 
class was for the manufacture of rubber, and the quantity so used 
was close to the largest ever consumed for this purpose. Paint manu- 
facture stood second as an end use of zinc oxide in 1950, taking quan- 
tities smaller only than in 2 or 3 years from 1925 to 1930. Anew top 
was established in the use of zinc oxide in ceramics, the previous 


TABLE 13.—Distribution of zinc oxide shipments, by industries, 1941-45 
(average) and 1946-50, in short tons : 


Industry Zeie 1946 1947 1948 1949 1950 
Rubber....................... 66, 802 83, 776 82, 248 82, 895 58, 496 82. 044 
POLIS e ea s A 27, 658 34, 785 32, 867 26, 779 26, 205 39, 599 
Ceramics. ooo... 4, 094 9, 056 11, 350 12, 327 6, 982 12 679 
Coated fabrics and textiles 1. \ 8, 118 { 10, 022 9, 100 9, 474 5, 200 6, 303 
Floor coverings. .............. 2, 848 4, 735 4, 938 2, 665 3,570 
Chemical warfare............. Ih y ( 

.. et, 14, 528 17, 364 20, 471 14, 545 10, 584 15, 534 
c 132, 108 157, 851 160, 771 150, 958 110, 132 160, 829 


1 Reported as sales before 1945, 
? Includes the following tonnages for rayon: 1946—9,363; 1947—7,302; 1948—8, 209; 1949—4,470; 1950—4,850. 
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high for 1948 being exceeded slightly. This use has made outstanding 
gains over a short period, the quantity for 1950 being 170 percent 
greater than the average for 1941-45. Despite substantial gains 
in shipments for coated fabrics and textiles and for floor coverings, 
these uses lagged well behind the level of some other recent years. 

Leaded Zinc Oxide.—Leaded zinc oxide is used almost exclusively 
in manufacturing paint, and 98 percent of the shipments in 1950 
were reported to be for this purpose. The tonnage for paint in 1950 
was 20 percent below the 1947 peak and slightly smaller than in 1948 
and 1946. The fact that leaded zinc oxide is made from ores rather 
than from metal or scrap improves the competitive position of this 
pigment for paint manufacture in times of metal and scrap scarcity 
such as existed during World War II and following the outbreak of 
war in Korea in June 1950. 


TABLE 14.—Distribution of leaded zinc oxide shipments,' by industries, 1941-45 
(average) and 1946-50, in short tons 


Industry ten 1946 1947 1948 1949 1950 
Paint. 55, 581 64, 816 77, 994 64, 912 35, 938 63, 002 
Rubber 166 131 218 240 
Other 1, 921 2, 289 3, 334 2,311 660 731 

Total... 57,574 67, 971 81, 459 67, 441 36, 722 63, 973 
1 Reported as sales before 1945. 


Lithopone.—Paints, varnish, and lacquers regularly take around 
three-fourths of the total lithopone shipped, and the 74 percent for 
1950 compares with 72 percent in 1949, 75 in 1948, and 82 in 1947. Tex- 
tiles, second-largest use, consumed 20 percent more lithopone in 1950 
thanin 1949. Rubber used 26 percent more lithopone than in 1949 and 
made a good showing in relation to earlier years as well. Shipments 
to manufacturers of floor coverings and paper dropped 17 and 4 Ar 
cent, respectively, in contrast to almost every other item covered by 
this report. Both classes of users took only about half of the average 
annual quantities for 1941-45. 

Zinc Chloride.—Statistics on the end-use distribution of zinc chlo- 
ride shipments are not available. 


TABLE 15.— Distribution of lithopone shipments,! by industries, 1941-45 (average) 
and 1946-50, in short tons 


1941-45 
Industry (average) 1946 1947 1948 1949 1950 
Paint, varnish, and lacquers . 112, 793 123, 279 134, 830 104, 441 56, 146 78, 177 
Coated fabrics and textiles 5, 141 7, 626 8, 421 8, 436 6, 602 7, 945 
Floor coverings............... 11, 550 7, 541 9, 048 12, 423 6, 380 5, 297 
Rubber... c: co eoo RE ], 475 1, 607 3, 085 4, 192 3, 245 4, 092 
UL ee 4, 520 3, 011 4, 069 4, 814 2, 375 2, 290 
Printing ink.................. Q Q) (3) 838 
FCC 10, 271 3, 937 5, 571 5, 727 3. 587 7, 011 
T ³·.5³³ Ze 145, 750 147, 001 165, 024 140, 033 78, 335 105, 650 
! Reported as sales before 1945. 


2 Includes a small quantity, not separable, used for printing ink, except in 1950. : 
3 Included in “Other” before 1950, except for those quantities reported under Paint, varnish, and lacquers.” 
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Zinc Sulfate.—Rayon has ranked first in consumption of zinc 
sulfate continuously since 1946, when the agricultural use led, and in 
1950 took a larger quantity than ever before, exceeding the previous 
peak in 1949 by 6 percent. Agriculture continued to rank second in 
1950 but took a tonnage 46 percent less than in 1946 and only 52 

ercent of the 1950 quantity for rayon. Chemicals, in third place, 
have dropped in apparent importance over the years but this may be 
due to the fact that they overlap other uses and that producers’ 
ee for recent years have been classified more precisely. Among 
other uses, the most significant detail appears to be the'sharp falling 
off in shipments for paint and EE processing. This use had 
gained in 1949 when most others declined. 


TABLE 16.—Distribution of zinc sulfate shipments, by industries, 1941-45 
(average) and 1946-50, in short tons 


1941-45 
(aver 1946 1947 1948 1949 1950 
age) 
Industry AA AA APA AA PS A Bees 
Gross | Gross | Dry | Gross| Dry | Gross E Gross | Dry 
weight|weigbt| basis |weight| basis | weight| basis | weight] basis 
Rayon................ 5,108 | 7,634 | 5,883 | 8 210 | 6,173 | 9,900 | 7,333 110, 591 | 7,957 
Agriculture 4. 422 10, 816 | 8,178 | 7,827 | 6,125 | 5. 210 | 4, 248 | 4, 429 | 3, 595 
Chemicals............ 2,774 | 2,254 | 1,488 | 2,120 | 1, 439 | 1, 734 | 1,193 | 1,197 851 
Flotation reagent8.... 862 | 1, 084 643 | 1,112 717 | 1,632 | 1,366 921 757 
GUB ( 628 511 335 624 444 561 462 453 370 
Electrogalvanizing 288 488 315 233 146 319 205 217 154 
Paint and varnish 
Processing 1. 539 174 151 61 51 121 104 663 585 
Textile dyeing and 
printing............ 187 552 491 60 38 102 66 30 21 
EE e eoe ee 1, 630 | 1, 418 943 | 1,300 864 | 1,934 | 1,191 | 1, 564 979 
Total! 17, 438 24, 931 18, 427 21, 547 |15, 997 21, 513 16, 168 20, 065 15, 269 
1 Reported as sales before 1945. 


PRICES 


Total and average values received by producers for lead and zinc 
pigments and zinc salts are given in the tables in the first part of this 
report. Average values for all lead pigments dropped in 1950, the 
declines ranging from 5 percent for white lead (dry) to 10 percent for 
litharge. This was the second annual decrease, following establish- 
ment of successive peaks for all types in 1947 and 1948. Lead- 
pigment pue quotations followed closely the movement of pig-lead 
prices. The pigment quotations dropped % to 1% cents a pound, 
depending on the pigment, in the first half of the year, and after July 
followed & continuous upward course so that they were 4 to nearly 
7 cents & pound higher at the end than at the beginning of the year. 
Both high and low extremes in lead-pigment price quotations in 1950 
were below the respective highs and lows in 1949. 

Average values received by producers for zinc pigments, unlike 
those for the lead group, were higher than in 1949, with rises varying 
from 8 percent for lithopone and leaded zinc oxide to 12 percent for 
zinc oxide (lead-free). Producers’ average values and zinc-pigment 

uotations are believed to have established new all-time peaks. 

inc-pigment prices moved upward from the beginning to the end of 


LEAD AND ZINC PIGMENTS AND ZINC SALTS 


721 


TABLE 17.—Range of quotations on lead pigments and zinc pigments and salts 
at New York (or delivered in the East), 1947-50, in cents per pound 


[O!l, Paint and Drug Reporter] 


Product 1947 1948 1949 1950 
White lead (basic lead carbonate), dry, carlots, 
barrels. noe ls lata ata 13. 75-16. 00 | 1 16, 00-22. 10 | ! 14. 75-22.10 | 1 14. 00-18, 50 
Basic lead sulfate (sublimed lead), less than car- 
ts. DAITONS BEE 13.25-15.75 | 15. 75-21. 25 14. 25-21. 25 13. 25-18. 75 
Red lead, dry, 95 percent or loss, less than car- 
lots, barrels. ............................. 2. 15.75-18.60 | 18.00-25. 25 15. 75-25. 25 14. 25-20. 75 
Orange mineral, American, small lots, barrels. .| 17.75-21.00 | 20.50-27.60 | 18.10-27.60 16. 60-23. 10 
71 SE comm , powdered, -..-...| 13.75-17.00 | 16. 60-24. 25 13. 75-24. 25 13. 25-19. 75 
c oxide: 
American process, lead free, bags, carlots...| 9. 00-10. 00 10.00-13.50 11. 00-16. 00 
American process, 5 to 35 percent lead, bar, 

Fer IÓ 9. 25-12. 00 10. 25-15. 38 11. 25-16. 88 
French process, red seal, bags, carlots. ..... 10.25-11.25 | 11. 25-14. 75 12. 25-17. 25 
French process, green seal, bags, carlots....| 10.75-11.75 | 11.75-15.25 12. 75-17. 75 
French process, white seal, barrels, carlots.| 11.50-12.50 | 12.50-16.00 13. 50-18. 50 

Lithopone, ordinary, small lots, bags........... 5. 25— 6.25 6. 25- 6. 75 6. 50- 8.50 
Zinc sulfide, less than carlots, bags, barrels 10. 00-11. 00 10. 75-14. 00 13. 50-25. 00 
Zinc chloride, works: 
Solution, tanks. 2. 50- 3.00 3. 00- 3.25 3. 25- 4.10 
Fused, drums. ..........-.-.....---.------- 5.00- 7.40 | 6.25- 7.90 7.00- 9 85 
Zinc sulfate, crystals,? barrels................... 3. 65- 5.00 4. 55 6.85 4. 95-10. 15 


2 Quotations for bags. 
8 Includes granulated. 


the year, most of the varieties increasing about 5 cents a pound. 
Lithopone gains were about 2 cents a pound. 

Average values received by producers for zinc chloride and zinc 
sulfate rose 4 and 11 percent, respectively, in 1950. Price quotations 
for these compounds also rose in 1950 and were at their highest levels 
of the year at the year end. 


FOREIGN TRADE 


Imports of lead and zinc pigments are insignificant in relation to 
domestic shipments of the various items, receipts of white lead car- 
bonate, the chief lead entry, amounting to 2 percent of domestic 
shipments in 1950 and of zinc oxide, the chief zinc item, to only 3 
percent. Even this latter was unusually high, being due to the sharp 
gain in imports of zinc oxide in 1950. Of the total imports of this 
material, 2,875 tons were from Canada, 732 from Spain, 585 from 
Germany, and 529 from the United Kingdom. Lithopone imports 
also rose sharply in 1950. 

Litharge is the chief lead-pigment export class, but shipments of 
this pigment abroad were only 1 percent of shipments by domestic 
producers. 

Lithopone and zinc oxide are the chief zinc-pigment export classes; 
both of these classes dropped substantially in 1950. 


1 Figures on at gh and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. 
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TABLE 18.— Value of foreign trade of the United States in lead and zinc pigments 
and salts, 1948-50 


[U. 8. Department of Commerce] 


Imports for consumption 


Lead pigments: 
White lea. 


i innig ec 
Other lead pigments.................. 


Zinc pigments: 
Zinc ée TEE 


Lead and zinc salts: 
Lead arsenate.. a ld ea 
Other lead compounds 
ine endes é 
Zine sulfate. ....... ðꝛ e 


Grand total.... 203, 591 1, 661, 696 


1 Data not strictly comparable to earlier years. 
2 Data not available, $ 


TABLE 19.—Lead pigments and salts imported for consumption in the United 
States, 1946-50 


[U. S. Department of Commerce] 


Short tons 


Total 
value 


Lead 
pigments 


! Less than 0.5 ton. 


* 
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TABLE 20.—Zinc pigments and salts imported for consumption in the United 
States, 1946-50 


[U. 8. Department of Commerce] 


Short tons 


Year Zinc oxide Total value 
Zinc sul- 
fate 

19465... BB WEE 415 $290, 528 
11... II, f / 295 47, 482 
777 , )) yd è k y EE 180 17, 758 
19499. . BO} (Y | 122 M 120 60, 984 
5353 159 1. 317, 141 


1 Less than 0.5 ton. 


TABLE 21.—Lead pigments and salts exported from the United States, 1946-50 
[U. 8. Department of Commerce] 


Short tons 
Total value 


e mm e ewe eg e mm am e ep eme em omo p dp em mm emm omo oom 


TABLE 22.—Zinc pigments and salts exported from the United States, 1945-50 
[U. 8. Department of Commerce] 


Short tons Short tons 
Year Total 
Zine | Litho- Zine | Litho- | Value! 
oxide | pone oxide | pone 
1945.................. 7,102 | 11,576 8, 642 | 21,015 $5, 228, 962 
A 8 10, 955 9, 651 5,040 | 14, 460 3, 426, 118 
1047... oz 19, 082 | 13,652 3, 094 0, 357 2, 124, 367 


Includes also in 1945: Zinc sulfide, $25,399 (173,475 pounds); zine chloride, $93,590 (1,499,755 pounds); 
zinc sulfate, $62,119 (1,243,826 pounds); other zinc salts and compounds, $179,747 (750,108 pounds). Begin- 
ning Jan. 1, 1946, none of the foregoing classes separately recorded. 


WORLD REVIEW 


Australia.— The plant of Durham Chemicals Australia Pty., Ltd., 
at Braybrook, Victoria, for the production of zinc oxide and later 
other pigments for the rubber, paint, and plastic industries, which 
was mentioned in the report of this series for 1947, was completed 
recently. 

Canada. A report of the Dominion Bureau of Statistics of Canada 
published early in 1951 gave data on pigments consumed by the paint 
and varnish industry in Canada in 1948 and 1949. The figures for 
1949 are as follows (1948 figures for comparison in parentheses): 


3 Chemical Engineering, vol. 58, No. 2, February 1951, p. 230. 
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Basic carbonate white lead (dry) 1,303 (2,344) short tons, basic car- 
bonate white lead in oil 458 (717) tons, basic sulfate white lead 118 
(22) toris, red lead (including orange mineral) 565 (691) tons, litharge 
256 (300) tons, zinc ds (lea co) 2,013 (2,975) tons, leaded zinc 
oxide 1,071 (2,096) tons, lithopone (30 percent zinc sulfide) 5,767 
(11,851) tons, titanium dioxide 5,894 (5,766) tons, extended titanium 
dioxide pigments 10,832 (8,791) tons, and “other white pigments" 
705 (529) tons. (oe B 

Canada's imports of lithopone, 8,141 and 14,787 tons, respectively, 
in 1949 and 1948, were large enough to more than cover use in the 2 
years. Imports of zinc white (zinc oxide) were 1,094 and 1,732 tons, 
respectively. Imports of the other items listed in the preceding 
paragraph are very small except for titanium pigments. Imports 
of this item were not shown separately in the Canadian report, 
but United States records for titanium dioxide and pigments show 
19,653 tons exported to Canada in 1949 and 19,787 tons in 1948. In 
1950 the United States shipped 24,450 tons to Canada. 

Greece.—Output of litharge was 398 tons and of red lead, 267 tons 
in 1950, or declines of 9 and 26 percent, respectively, from 1949.3 

Italy.— According to a recent report,‘ about 5,000 metric tons of 
Italy's output of lithopone is &bsorbed by the domestic market, and 
the remainder is exported. Exports in 1949 were 2,000 tons, with 
Austria and Australia the chief destinations. Annual production 
capacity is 15,000 to 17,000 tons.“ | 

Japan.—A recent article“ described the paint industry in Japan 
&nd commented on the strong influence of United States practice in 
Japan. The report stated: 

In pigments, our attention is especially drawn to your Rutile-non-chalking 
titanium dioxide and Acicular zinc oxide. In oil, our attention is drawn to the 
process in applying drying properties by uniting non-saturated molecules to' 
semidrying oil, and the products obtained therefrom such as styrenated oil, and 
the derivation of drying oil from semidrying oil and the product itself. In 
synthetic resin, we are interested in silico-resin, vinyl-resin, maleic-acid resin, 
and others such as anti-skinning agent, wetting agent, and emulsifier. 

Norway.—Norway was reported" facing inadequate supplies of 
zinc oxide, owing to efforts of the Ministry of Commerce to increase 
exports of high-grade zinc. According to the report, Norway's three 
zinc-oxide manufacturers have & total capacity of over 7,000 tons of 
zinc oxide annually and produced 5,210 metric tons in 1949. Imports 
in 1949 were 1,774 tons. From January 1 to October 1, 1950, only 
&bout 3,300 tons of zinc oxide were produced, and imports were only 
70 tons. Industrial requirements were estimated as 6,500 to 7,000 
tons annually, mostly for paint manufacture. 


3 Foreign Commerce Weekly, vol. 43, No. 1, Apr. 2, 1951, p. 31. 

4 Foreign Commerce Weekly, vol. 39, No. 13, June 26, 1950, p. 31. 

Foreign Commerce Weekly, vol. 39, No. 10, June 5, 1950, p. 37. 

* Matsumoto, Toku, Report From Japan: Paint Ind. Mag., vol. 65, No. 11, November 1950, pp. 212-214. 

TU. S. Embassy, Painters and Paint Manufacturers Face Zinc Oxide Shortage: Despatch 1013, Jan. 4, 
1351, Oslo, Norway. 


" 1 
Lime 
By Oliver Bowles, F. M. Barsigian, and A. H. Seebold 


A 
GENERAL SUMMARY 


HE HIGH level of industrial activity stimulated by the program of 

national preparedness and by the Korean War during the latter 

half of the year was reflected in a substantial increase in lime 
production in 1950. Sales totaled 7,478,416 short tons, 18 percent 
higher than in 1949 and 3 percent greater than the record output of 
1948. Of the total sales, 75 percent was in the form of quicklime and 
25 percent hydrated lime. The average value of quicklime per ton 
increased from $10.48 in 1949 to $10.57 in 1950. Hydrated-lime value 
increased from $12.31 in 1949 to $12.80 in 1950. The number of 
active plants declined from 180 to 168. 


TABLE 1.—Salient statistics of the open-market lime industry in the United 
States 1925-29 (average), 1935-39 (average), and 1949-50 


1925-29 1935-39 
(average) | (average) 1949 1950 
Active en ³ðVĩ 419 310 180 168 
Sold by producers: 
By types: 

8 27% (Ä short tons. .] 2,871,236 | 2,488,269 | 4,624, 356 5, 593,315 
Fl sve do....| 1,585,631 | 1,204,128 | 1,693, 946 1, 885, 101 
Total lime: 

Short e 4,456,867 | 3,692,397 | 6,318, 302 7,478, 416 
VADO cs $38, 548, 498 |$26, 592, 115 809, 319, 374 | $83, 247, 990 
Fron $8. 65 $7. 20 $10. 97 $11.13 

By uses: 

a MA short tons 318, 224 350, 535 328, 528 332, 687 

BiG ß do....| 2,096, 744 870, 335 1, 052, 097 1, 248, 989 

Chemical and industrial..................... do....| 1,623,885 1, 929, 947 3, 615, 969 4, 137, 297 

Refractory (dead-burned dolomite).......... do.... 418, 014 541,580 | 1,318, 708 1, 759, 443 

Imports for consumptlo nnn do.... 16, 683 14, 108 34, 332 34, 234 
Me e d BEE do.... 15, 752 10, 905 59, 927 50, 491 


! Selling value, f. o. b. plant, excluding cost of containers. 


Lime sales are influenced more or less by conditions in the consumin 
industries. Sales of building lime should presumably follow the tren 
of new building construction, and for many years such correlation was 
reasonably close. However, since 1939, as indicated in figure 1, the 
output of building lime has failed to keep pace with the indicated level 
of new construction. Throughout the 26-year period covered by figure 
1, sales of refractory and chemical lime have followed closely the trend 
of industrial production. 

Trends in lime sales by principal uses over a period of years are 
indicated in figure 2. 


1 Figures in this chapter pertain chiefly to open-market lime, excluding coverage of most captive lime 
operations. 
725 


726 MINERALS YEARBOOK, 1950 


6 
uj 
o 
4d 
a 
uj 
> 
a 
o 
" 

L] 
o 
2 
o 
9 
c 
ul 
— 
2 
> 
E 
x 
ùj 
o 
= 


chemicol lime 


FIGURE 1.—Sales of building lime compared with total new construction and sales of refractory and chemical 
lime compared with industrial production, 1925-50. Units are reduced to centages of the 1935-39 
average. Statistics on value of construction'from the Bureau of Foreign and Domestic Commerce (Sur 
vey of Current Business, March 1951) and on industrial production from the Federal Reserve Board. 
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FIGURE 2.—Trends in major uses of lime, 1925-50, 


DOMESTIC PRODUCTION 


Total production of open-market lime (as indicated by sales) in- 
creased 18 percent in quantity and 20 percent in value from 1949 to 
1950. The major gains were in refractory lime (dead-burned dolomite), 
33 percent, and in building lime, 19 percent. Chemical and industrial 
lime sales gained 14 percent. As lime stocks are relatively small and 
constant the quantities sold or used as recorded herein are virtually 
equivalent to production. 

Captive Tonnage.—The statistics included in this chapter pertain 
primarily to open-market lime, but in some instances relatively small 
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„ of captive tonnage are included where it is particularly 
esira ble to show complete figures for consumption by use. Speci- 
fically, in the figures for lime sold or used in the United States in 1950, 
there was included a total of 456, 191 short tons of captive tonnage, 
distributed as follows: 47,723 tons for building, 294,521 tons for metal- 
lurgical uses, 74,493 tons for miscellaneous chemical uses, and 39,454 
tons of refractory lime (dead-burned dolomite). A more complete 
figure for total lime production can be obtained by adding to the total 
given herein the quantity calculated from the limestone tonnages 
(shown in the chapter on Stone in this volume) consumed in the uses 
in which limestone is generally calcined. 


TABLE 2.—Lime sold by producers in the United States, 1949-50, by types and 
major uses 


Value! Quantity 


cent Total Aver- 


Aver- 
of age Total 


age 


uicklime........ 4,624,356 | 73 |$48,464, 831 |$10. 48 |5, 593,315 | 75 |$59, 126, 427 810. 57 
ydrated lime. . I. 693,946 | 27 | 20,854, 543 | 12. 31 |1, 885, 101 | 25 | 24, 121,563 | 12. 80 
Total lime 7.6, 318, 302 69, 319, 374 | 10. 97 |7, 478, 416 | 100 | 83, 247, 990 | 11. 13 
By uses: 
Agricultural: 
uicklime...... 111, 813 1,063,125 | 9.51 | 103,823 1 | 1,037,222 | 9.99 
ydrated lime.| 216,715 2, 481,195 | 11.45 228, 864 3 2,567, 149 | 11. 22 
Total. ....... 328, 528 3, 544, 320 | 10. 79 332, 687 4 3, 604, 371 | 10.83 
Building: 
Quicklime........ 223, 533 2, 849, 582 | 12.75 281, 924 4 3,585,189 | 12.72 | 4-26 (3) 
Hydrated lime...| 828, 10, 794, 161 | 13. 03 967, 065 13 | 13, 296, 618 | 13. 75 | +17 T9 
Total.......- 1, 052, 097 13, 643, 743 | 12. 97 |1, 248, 989 17 | 16, 881, 807 | 13.52 | +19 +4 
Chemical and In- 
dustrial: 
Quicklime........ 2, 970, 302 28, 621,898 | 9.64 3, 448. 125 46 | 32,778,456 | 9.51 | +16 —1 
Hydrated lime . 648, 667 7,979,187 | 11. 68 689, 172 9 8, 257, 796 | 11. 98 +6 +3 
Total........ 3, 618, 969 36, 201, 085 | 10.00 4, 137, 297 55 | 41,036,252 | 9.92 | +14 —] 


Refractory (dead. 


burned dolomite). I. 318, 708 21 | 15,930,226 | 12.08 1,759, 443 | 24 | 21,725, 560 | 12.35 | +33 +2 


1 Selling value, f. o. b. plant, excluding cost of container. 

3 Includes lime used by producers (captive tonnage) as follows—1949: 355,367 tons, $3,171,392; 1950: 
456,191 tons, $3,977,905. 

3 Less than +0.5 percent. 


Size of Plants.—The trend toward fewer and larger plants that 
has characterized recent years was strikingly evident during 1950. 
Although the total number of plants reporting declined by 12, the 
number of plants producing 100,000 tons a year or more increased 
from 15 to 21. These 21 plants produced 56 percent of the total lime 
tonnage. The 43 plants having individual production rates greater 
than 50,000 tons a year contributed 76 percent of the total compared 
with 71 percent in 1949 for 38 plants in this size group. 


728 MINERALS YEARBOOK, 1950 


TABLE 3.—Distribution of open- market lime (including refractory) plants, 
1948-50, according to size of production 


Production Production Production 


Size group (short tons) 


* 888888 
88888 


Kei 
S 


1 Less than 0.5 percent. 


PRODUCTION BY STATES 


In 1950 open-market lime was produced in 32 States and 2 Terri- 
tories. As in 1949, Ohio was far in the lead as the chief producer, 
followed by Pennsylvania and Missouri. These three States together 
contributed 57 percent of the United States output. 


TABLE 4.—Lime (quick and hydrated) sold by producers in the United States, 
1949-50, by States 


1949 1950 
State or Territory 
ere Short tons Value — 5 Short tons Value 

¡NA AAA 8 359, 446 | $3, 203, 564 7 389, 071 $3, 577, 850 
tC CA CARA IO 4 43,529 607, 709 4 51, 530 717, 885 
a A EN 1 (1) i I l (n 
CCC 7 153, 483 2, 516, 262 6 171, 440 2, 722, 835 
FP... 1 (1) vd A EA EAS ede E. 
T 1 (1) (1) 1 (1) ( 
% EE ²˙ ö 7 ʃ˙—U . 2 (1) (1) 2 (1) (1) 
E: RICE ple, ANON, UIT a FP ER VEA 1 7,028 67, 252 1 11, 998 121, 556 
O E IAS .. 1 8, 404 226, 926 1 8, 141 219, 861 
C 6 276, 161 3, 197, 890 6 367, 485 4, 465, 413 
titel: (| ER EE ES EK re 1 (1) (1) 1 1) (1) 
CRA A AIR RAROS 2 (1) (1) 1 8 (1) 
R 8 64, 299 617,696 8 64, 687 691, 843 
LIT EA O ee aed 3 107, 931 1,360, 328 3 139, 357 1, 830, 625 
MN ais aa Zeie 3 (1) (1) 3 (1) (1) 
CCC 1 (1) (1) 1 () (1) 
A ERA .. 8 878, 561 8, 035, 117 7 1, 035, 176 9, 447, 669 
. PI ACTA A AAA 2 (1) (1) 2 (1) 
Il A II UIT E LEE 3 (1) (1) 3 (1) (*) 
CCC 3 (1) (1) 3 (1) (1) 
n . 2 (1) (1) 2 (1) (1) 
A , IA 18 1,712, 248 | 20, 321, 387 18 2, 142, 344 26, 272, 098 
C A es OA 1 (1) (1) 1 l () 
Ke AO o O discs d AIEO. E A A LS EECH AE E lil 2 1 (1) 
PAI a e guit ne zi. 34 911,065 | 10,190, 679 30 1, 086, 451 12, 663, 074 
Fuer Jur 5 dh 347 184, 618 4 8, 166 180, 828 
Bout Dakota 2:1. 2 sm roa ] (1) (1) 1 (1) () 
Serge Uo 6 117,053 1,108, 139 5 98, 232 958, 325 
DURAS AL EA ADE A 8 | 173, 724 1,739,185 Q 216, 439 2, 074, 367 
Dr ² A hope do d 5 36, 082 355, 516 4 49, 419 456, 471 
MEeTIDODnE 2:725 v» RAE AR Us s 3 28, 914 356, 381 3 32, 843 415, 910 
Rio att Sou „ 13 | 349, 132 3, 213, 897 11 428, 339 3, 861, 932 
11. E E ͤuds dE 2 (1) C) 2 (1) (1) 
Z. VEG RANA Ehe 6 350, 311 3, 535, 352 5 l (1) 
RRE, d cain K 10 | 107, 339 1, 254, 751 10 124, 530 1, 448, 095 
Undistributed . r ö 626, 245 4, aa 720. PAE E 1, 052, 768 11, 120, 353 

PP EECHER | 180 6, 318, 302 | 69, 319, 374 168 7, 478, 416 83, 247, 990 


! Figures that may not be shown separately are combined as Undistributed.“ 
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Hydrated Lime.— About three-fourths of the lime sold is in the form 
of quicklime and the balance as hydrated lime. In 1950, 25 percent 
of the total lime output was in hydrated form compared with 27 percent 
in 1949. 


TABLE 5.—Hydrated lime sold by producers in the United States, 1949-50, 


by States 
1949 1950 
State or Territory 
Ds Short tons | Value CH Short tons | Value 


„ A aaea 4 40, 663 $505, 707 4 43, 490 $553, 203 
California............................. 6 30, 447 470, 840 b 81, 191 476, 319 
/ ˙ðw • A C CE 1 7 67, 252 1 11, 998 12. 556 
E EE 1 8, 403 226, 881 1 8, 138 219, 726 
Hines 3 34, 729 398, 739 3 35, 753 430, 429 
Maryland............................- 5 22, 763 223, 915 4 224, 724 
Massachusetts 3 45, 207 604, 434 3 59, 782 810, 830 
E A A 6 154,626 | 1, 663, 665 6 181, 448 1, 911, 574 
A AA A 14 635,545 | 7,919,770 14 729, 826 9, 771, 646 
Pennsylvania......................... 12 289, 814 | 3,632, 698 13 321, 634 4, 172, 983 
ennes808.............----- ecce ee eee 6 40, 551 408, 377 5 28, 599 337, 594 
TOA ³ AAA ta 6 52, 457 633, 299 5 53, 171 622, 438 
, EE 1 5, 625 71. 656 1 8. 569 128. 535 
Virginia... e oo. 11 58, 763 649, 857 9 73, 856 836, 864 
West V irginia........................- 4 30, 532 273,2 8 19, 448 203, 402 
Other States 1. 33 236, 793 3, 104, 233 32 257, 474 3, 299, 740 
Total ³ iieiea eaaa 116 | 1,693,916 | 20, 854, 543 109 | 1,885,101 | 24,121, 563 


3 Includes the following States and number of plants in 1950 (1949 same as 1950, unless shown differently 
in parentheses): Arizona 2. Arkansas 1, Colorado 0 (1), Connecticut 1, Florida J. Indiana 1, Maine 1 (2), 
Michigan 1, Minnesota 1, Montana 1, Nevada 2 (1), New Jersey 3, New York 2, Oklahoma 1, Oregon 2 (0). 
Puerto Rico 3 (4), Utah 2 (3), Washington 1, and Wisconsin 6. 


CONSUMPTION AND USES 


Table 6, showing sales of lime by States and uses, provides 
geographic data that may be of interest. Although many figures 
are concealed to avoid revealing confidential information, the table 
shows, in general, the more important uses to which the lime of each 
State is applied and the relative importance of each State as a lime 
producer. 

Table 7, on sales of lime according to use, indicates the great variety 
of uses to which lime is applied and its importance in agriculture, 
building construction, and industry in general. The chemical and 
industrial uses of lime have attained great importance during recent 

ears; in 1950, 55 percent of the total output was applied to such uses. 
in that year 14 percent more lime was assigned to these categories 
than in 1949, but there was considerable fluctuation in the relative 
quantities applied to individual uses. Of the principal uses shown in 
table 7, the quantities employed in calcium carbide manufacture, 
insecticides, sewage and trade-waste treatment, and sugar refining 
were virtually unchanged from 1949. Reflecting the high level of 
metal production, metallurgical lime increased 25 percent and re- 
fractory lime 33 percent over 1949. Lime for glass works increased 
23 percent, for paper manufacture 7 percent, and for water purifica- 
tion 14 percent. A small increase was recorded for agricultural lime, 
and the quantity of lime applied to building uses advanced 19 percent. 

The sales distribution of hydrated lime by use is indicated in table 8. 
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TABLE 7.—Lime (quick and hydrated) sold by producers in the United States, 
1949-50, by uses 


Finishing AA sss 502, 013 | 6,800,540 | 13.55 | 614,349 | 8, 825, 406 14. 37 
Mason's lim 423,033 | 5, 463, 430 12. 91 462, 220 | 6, 227, 144 13. 47 
Prepared masonry mortars................ 56, 791 588, 435 10. 36 100, 323 | 1,034, 101 10. 31 
Unspeclfled......-.-- e cereo rr tre 70, 260 791,329 | 11.26 72, 097 795, 156 11. 03 
Tol one 1, 052, 097 |13, 643, 743 12. 97 |1, 248, 989 |16, 881, 807 13. 52 
Chemical and industrial: 
Alkalies (ammonium, potassium, and 
sodium compounds) 2 1, 728 20,928 | 12.11 (1) (1) (1) 
Asphalts and thier bitumens............- 180 2, 445 13. 58 1, 639 20, 363 12. 42 
Bleach, liquid and powder 2 7, 063 81, 549 11.55 6,770 81, 863 12. 09 
Brick, sand-lime and lag. g 19, 369 223, 247 | 11.53 28, 297 329, 676 11. 65 
Brick, silica (refractory) )))) 12, 942 153, 504 11. 87 15, 126 191, 070 12. 63 
Calcium carbide and cyanamide. ......... 480, 141 | 4,023, 613 8.38 | 480,891 | 4,053, 972 8. 43 
Calcium carbonate (precipitated)......... 22, 458 199, 161 8. 87 24, 208 246, 030 10. 16 
Coke and gas (gas purification and plant 
by products 24, 697 254, 638 | 10.31 26, 642 273, 490 10. 27 
a ves. coe eee tewserdcacet ze sodas (!) (i) (1) 2, 693 30, 753 11. 42 
Food Products: 
Creameries and dairles.................. 737 13,486 | 18.30 823 12, 729 15. 47 
Gelatin. 3 E 5, 790 68, 154 11.77 6, 409 524 11. 32 
Stock E AA were gé 26, 818 300, 976 | 11.22 19, 933 212, 493 10. 66 
rr 8 „8 „009 | 13.20 1, 972 24, 702 12. 53 
Glassworks......-----------------.---.--- 171, 132 | 1, 718, 181 10.02 | 210, 273 | 2, 106, 404 10. 02 
iV... 7. 922 „199 10.50 d , 635 10. 52 
Grease, lubricating 8, 195 32, 040 | 10.31 4, 804 64, 808 13. 49 
Insecticides, fungicides and disinfectants.| 79,608 920,555 | 11.56 80, 051 974, 192 12.17 
Medicines and drug 10, 407 97, 256 9. 35 13, 671 132, 170 9. 67 
Metallurgy: 
Nonferrous smelter flux................. 1, 391 20,317 | 14.61 3, 428 53, 069 15. 48 
Steel (open-hearth and electric furnace 
IU ⁵³ð A A 878, 189 | 8, 490, 669 9. 67 |1, 132, 073 11, 038, 896 9. 75 
Ore concentration H . 183,862 | 1,747, 779 9. 51 211, 993 | 2, 010, 627 9. 48 
Wire drawing........................... 17, 700 , 604 12. 24 19, 637 247, 859 12. 02 
Other D T 27, 032 327, 788 | 12.13 13, 956 160, 176 11. 48 
Palts A A 17, 903 208, 519 11.65 26, 472 306, 902 11. 59 
Paper ill! Se ed 575,507 | 5, 889, 359 | 10.23 | 617,956 | 6, 332, 894 10. 25 
Petroleum refining........................ 46, 620 500, 256 | 10.73 43, 535 475, 138 10. 91 
Rubber manufacture 715 7, 967 11.14 908 11. 455 12. 62 
Salt refining.............................. 7,492 68, 905 9. 20 9, 382 82, 455 8. 79 
Sewage and trade-wastes treatment 91,879 | 1,007,634 | 10.97 91, 244 | 1, 052, 356 11. 53 
Soap and BR EE 3, 31, 964 10. 04 1,743 17, 637 10. 12 
Sugar refining............................. 35, 456 529, 169 14. 92 35, 306 513, 779 14. 53 
TSENNCTIOS BEE 75, 052 822, 110 10. 95 83, 152 925, 679 11. 13 
Varnish- sss ß uan ae e re 5, 046 15. 34 366 6, 266 17.12 
Water purification 498, 217 | 5,119,362 | 10.28 | 566,727 | 5, 622, 409 9. 92 
Wood tilation.....-.---------------.--- 4, 787 49, 250 10. 29 6, 484 67, 313 10. 38 
Undistributed —- 87, 071 951, 201 10. 92 112, 977 | 1, 169, 970 10. 36 
gees PEE E EEE 190, 502 | 1, 991, 165 10. 45 226, 417 2, 016, 498 8. 91 
A E LIE Ea e CE 3, 618, 969 36, 201, 085 | 10.00 4, 137, 297 41, 036, 252 9. 92 
E e lime (dead-burned dolomite) . . I, 318, 708 15, 930, 226 12. 08 |1, 759, 443 |21, 725, 560 12. 35 
Grand total limo 6, 318, 302 69, 319,374 | 10.97 7, 478, 416 83, 247, 990 11.13 
Hydrated lime included in above distribu- 
I! 1, 693, 946 20, 854, 543 12.31 1, 885, 101 24, 121, 563 12. 80 


1 Included with “ Undistributed,” to avoid disclosure of individual operations. 

3 Bleach used in paper mills excluded from “Bleach” and included with “ Paper mills.” 

3 Includes citrates, tartrates, and miscellaneous food products. 

1 Includes flotation, cyanidation, bauxite purification, and magnesium manufacture. 

3 Includes barium and vanadium ina cupola, gold recovery, and unspecificd metallurgical uses. 

* Includes alcohol, alkalies (1950 only), explosi ves (1049 only), oil drilling, petrochemicals (glycol), plastics, 
polishing compounds, retarder, sulfur, tobacco, and miscellaneous industrial uses. 

? Includes lime used 70 oe (ca ptive tonnage) as follows—1949: 355,367 tons, valued at $3,171,392 
1950: 456,191 tons, $3,977 
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TABLE 8.—Hydrated lime sold by producers in the United States, 1949-50, by uses 


1949 
Use Value 
Short 
tons 
Total Average 
Agricultural 216,715 | $2, 481, 195 $11.45 | 228, 864 
Buildings dar seuss. 828, 564 | 10, 794, 161 13.03 | 967,065 
Chemical and industrial: 
Bleach, liquid and powder.......... 8, 132 36. 378 11. 61 1, 064 
Brick, sand-lime and lag. 4, 907 62, 354 12. 71 8, 316 
Brick, Ses 11, 412 138, 476 12.13 12, 514 
Coke and gas 1,135 12, 806 11.36 904 
Food products 12. 993 157, 914 12.15 16, 859 
Insecticides, fungicides, and dis- 

Infeetan ts ciere suE 64, 825 763, 231 11.77 67, 494 
Mengler ²ĩ¾ a 36. 670 491. 645 13. 41 22, 489 
Paints EE 12, 340 149, 967 12.15 17, 679 
Paper Ml ade 44,424 499, 630 11.25 52, 251 
PPfeleinmnddddddd„„ 26, 558 310. 894 11. 71 26, 503 
Sewage and trade-waste treatment. 48, 285 559, 870 11.60 52, 855 
Sugar refining....................... 26, 347 427, 864 16. 24 24. 635 
annere. II 42, 604 4092, 578 11. 56 47, 556 
Water purification 230. 819 | 2,532, 456 10.07 | 225, 638 
Undistributed Lee 24,162 267, 475 11.07 37, 504 
Unspecifted coi ir 58, 054 675, 559 11.€4 

POUR WEE 648, 667 | 7,579,187 11.68 | 689, 172 
—_ LLL ie | XT—ͤ—ͤ—ũ54ü—ͥ́——— 


' 1 Includes cement products. glass, glue, grease (lubricating) 85-pércent magnesia (1949 only), medicines 
and drugs, oil-well drilling, rubber, wood distillation, and miscellaneous industrial uses. 


To furnish a more comprehensive picture of the various materials 
used for liming land table 9 shows, in addition to agricultural lime, 
the quantities of oystershell, limestone, and calcareous marl that are 
applied to soul amendment. 


TABLE 9.—Agricultural lime and other liming materials sold by producers in the 
United States, 1949-50, by kinds 


1949 1950 
Short tons Value Short tons Value 
Kind RN nv ————À— "URP 
Effective Effec- 
Gross : Aver-| Gross : Aver- 
lime Total tivelime| Total 
weight content ! age weight ntent ! H age 
ime: 
queue TIS ieee te 111, 813 95, 040; $1, 063, 125] $9.51} 103,823] 88. 250/$1, 037,222] $9.99 
Hydrated lime 216, 715 151, 700; 2,481,195) 11.45 228, 864| 160, 200| 2, 567, 149| 11.22 
Oystershells (crushed) 1. 38, 360 18, 030 268, 458 7.00 55, 075 25, 890 320, 557 5. 82 
Limnestone.................- 21, 482, 910/10, 096, 970/33, 251, 141 1. 55:19, 348. 820 9, 093, 950/30, 393, 075 1.57 
Calcareous marl . 166, 800 70, 060 231, 975 1. 39 347, 843| 146, 090 246, 451 71 


Sl! assis 10, 431, nd k 205, 894|..-... |. ae ee re 9, 514, 350/34, 564, 454 — 


1 Calculated upon basis of average percentages used by the National Lime Association, as follows: Quick- 
lime (including lime from oystershells), 85 percent; hydrated lime, 70 percent; pulverized uncalcined lime- 
stone and oystershells, 47 percent; caleareous marl, 42 percent. 

2 Figures compiled by Fish and Wildlife Service. 

3 The great increase in calcarcous marl in 1950 compared with 1949 was due in part to more complete 
coverage of marl producers in Michigan. 
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Apparent Consumption by States. — Lime plants are widely dis- 
tributed, and most of the lime manufactured is used in local market 
areas. However, as some States produce a surplus and others are defi- 
cient in production, considerable quantities enter interstate trade as 
indicated in table 10. Furthermore, limes vary considerably in phys- 
ical and chemical properties, and the peculiar needs of consuming 
industries commonly demand shipments from distant points. The 
principal States that exported lime beyond their borders in 1950 were 
Ohio, Missouri, Pennsylvania, West Virginia, and Virginia. Data on 
origin and destination of lime shipments, by States and groups of 
States, are given in tables 11 and 12. 


TABLE 10.—Apparent consumption of open-market lime in continental United 
States in 1950, by States, in short tons 


Apparent consumption 
Sales b Sn pmente shipment : 
State producers om, nto 
Btate State | Quicklime | Hydrated Total 
Ahn 389, 071 114, 409 31, 446 293, 535 12, 573 308, 108 
Aon. 51, 530 9, 363 2, 189 40, 746 3, 610 44, 356 
„„ 8 (2) (3) (2) 31, 504 8, 134 39, 638 
California 171, 440 27, 201 66, 364 158, 936 51, 667 210, 803 
BE A k 25, 807 19, 058 6, 749 25, 807 
Connecticut (3) (2) (2) 22, 338 26, 858 49, 196 
WEIS RA A E 59, 435 42, 101 17, 334 59, 435 
District of Columbia..........]............]............ 16, 933 166 16, 767 16, 933 
IGS WE J (2) 47,366 52, 193 99, 559 
GF 11, 908 600 15, 270 49, 783 36, 885 , 

hr A EEN 5, 058 3, 244 1,814 5, 058 
Enes 367, 485 180, 611 354, 998 409, 318 132, 554 541, 872 
333 ͤK A (3) (2) 203, 330 42, 100 245, 430 
e AE .. ĩ d 8 107, 074 86. 390 20, 684 107, 074 
4J½;ͤr ⅛ 8 44, 018 24, 951 10, 067 44. 018 
Fü ⁵ðV / 88 234, 098 209, 156 24, 942 234, 098 
e A GE 109, 025 77, 682 31, 313 109, 025 
Mine W (2) 72, 5, 662 77, 927 
Maryland 64, 687 18, 323 127, 571 126, 909 47, 020 173, 935 
Massachusetts. ..............- 139, 357 85, 591 A 47,708 60, 288 107, 996 
Michigan 6 6) 85 277. 533 76, 509 354, 042 
Minnesota......-...-------.-- 3 1 1) 76, 985 18, 882 95, 867 

Mississippi JJ! NONI A ace QE 22, 460 16, 592 b, 4 
J 1, 035, 176 892, 146 29, 285 121, 054 51, 261 172, 315 
Montana ( (2) 21, 3, 275 24, 938 
NOA O TRA A : 11,875 2, 549 9, 326 11, 875 
YA EE (2) (3) (3) 27,917 1, 771 29, 688 
New Hampshire 10, 627 3,373 7, 254 10. 627 
New Jersey..................- (2) (2) (2) 78, 569 131, 662 210, 231 
„ AAA A PA 7,106 1, 216 5, 890 7, 106 
New err 8 (3) (2) (2) 827, 092 165, 909 493, 001 
North CSrollun gg ¶ 61, 718 22. 2 39, 468 61, 718 
Nortb b...... ele eren Ee ANE 7, 176 3, 135 4, 041 7, 176 
999 A AA 2, 142, 344 | 1,470, 988 306, 050 802, 420 174, 986 977, 406 
Oklahoma. ............--...-.- D 21, 679 19, 937 41, 616 
fc 30. stees S). AA (3 36, 656 18, 716 55, 372 
Pennsylvania. 1, 086, 451 453, 134 695, 715 985, 726 243, 306 1, 229, 032 
Rhode Island u—ꝛ ll 15, 804 7, 380 8, 424 15, 804 
Sarnen 8 18, 819 7, 037 11. 782 18, 819 
South Dakota ) O VE (3) 2,770 3, 003 5,773 
Tennesse 98, 232 78, 482 24, 147 13. 627 30, 270 43, 897 
Teras A A EEN 216, 439 24, 871 38, 189 176, 125 53, 632 229, 757 
[Co EMEN RU A 49, 419 1, 032 37, 406 80, 822 4, 971 85, 793 
Vermont 32, 843 31, 860 1, 398 255 2, 126 2, 381 
a EE 428, 339 357, 700 91, 067 111,341 50, 365 161, 706 
Washington san eae d p sm ween (2) ) 27, 404 9, 732 37, 136 
West Virginia 375, 779 367, 578 239, 985 225, 316 22, 870 248, 186 
iscons i. 124, 530 62, 016 77, 201 04, 704 45, 011 139, 715 
WYOMING EE, 8 1, 675 508 1, 167 1, 675 
1 676, 989 284,251 | 1,4060, % E EEN 
ell 7, 402, 109 | 4,460,156 | 4,377,895 | 5,540,184 | 1,839, 664 7, 379, 848 


1 Includes 82,261 tons E or unclassified as to destination. 
3 Figures that may not be shown separately are combined as Undistributed.” 
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TABLE 12.—Apparent consumption of open-market hydrated lime from plants in 
Ohio and total continental United States in 1950, by region of destination 


From all plants 
From Ohio plants in continental 
United States 
Destination 
Short 
tons 
Illinois, Indiana, Michigan, Ohio —— 307, 013 42 72 | 426, 149 33 
Delaware, District of Columbia, Maryland, New 

Jersey, New York, Pennsylvania, West Virginia..| 200,653 28 32 | 044, 874 A 
Connecticut, Maine, Massachusetts, New Hamp- 

shire, Rhode Island, Vermont..................... 32, 528 5 29 | 110, 612 6 
Florida, Georgia, North Carolina, South Carolina, 

F y dot 89, 404 12 47 | 190,693 10 
Alabama, Kentucky, Louisiana, Mississippi, Ten- 

NOSSU6 A A lee MEE MALI 37, 377 5 36 | 104, 996 6 
Arkansas, Kansas, Nebraska, Oklahoma, Texas..... 10, 415 1 9 | 110, 096 6 
Iowa, Minnesota, Missouri, Wisconsin 35, 152 5 26 | 135, 838 7 
Arizona, California, Colorado, Idaho, Montana, 

Nevada, New Mexico, North Dakota, Oregon, 

South Dakota, Utah, Washington, Wyoming...... 7,313 1 6 | 110,406 6 
Undistributed and export 3, 971 1 18 90, 937 2 

Total oa si tia 729, 826 100 39 |1, 870, 601 100 


The small quantities of lime shipped from the United States to 
various island Territories and possessions are shown in table 13. 


TABLE 13.—Lime shipped to EH SCH possessions of the United States, 


[U. 8. Department of Commerce) 


Territory or 


possession 
GuüSIÜ A AA 8 
HAI 317, 330 
Puerto Rico 27, 844 
Virgin Islands 1, 603 


1 Data not available. 


PRICES 


The uptrend in prices continued in 1950; the average selling price, 
f. o. b. plant, was $11.13 per short ton compared with $10.97 in 1949. 
The average selling price of quicklime in 1950 was $10.57 ($10.48 in 
1949), and of hydrated lime $12.80 ($12.31 in 1949). 


FOREIGN TRADE ? 


Imports.—Imports of lime into the United States which are rela- 
tively small originate chicfly in Canada to satisfy local needs in 
border areas, particularly in the State of Washington. Imports 
during recent years are indicated in tables 14 and 15. 


2 Figures on imports and exports compiled by M. B. Price and E. D Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce, 
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TABLE 14.—Lime imported for consumption in the United States, 1946-50 
[U. S. Department of Commerce] 


Dead-burned 
dolomite ! 


1 **Dead-burned basic refractory material Consisting chiefly of magnesia and lime.” 
2 Includes weight of immediate container 


TABLE 15.—Lime imported for consumption in the United States, 1948-50, by 
countries and customs districts ! 


[U. S. Department of Commerce] 


Country of origin Customs district of entry 


tons ? tons ? tons 
Alaska. Qa) IJ!!! ᷣ ᷣͤ ( EU 
Bünnsgs ces 6,680 | 63,263 | 2,824 327, 145 7,847 | $76, 892 

Duluth and Superior 51 Q) 2 4 
Canada.. Maine and New Hampshire. 166 | 1,087 116 741 85 688 
Michigan 252 3,919 ose oT 6 485 
Montana and Idaho.........] 80] 760 |. 8 
Vermont 1,405 | 15, 88000 ᷣͤ 2A 
Washingtoů n , 563 364, 192 | 29, 541 |553, 033 | 24, 214 | 469, 852 

United Kingdom....... a AAA A MEM EA EAS IE A 

Total- is eee as 33,197 |449, 630 | 32, 481 580, 921 | 32,157 | 548, 042 


1 Exclusive of dead-burned basic refractory material. 
2 Includes Wé de of immediate container. 
8 Less than 0.5 ton. 


Exports.—Exports are also relatively small as indicated in table 16. 
Canada and Latin America are the principal foreign markets. 


TABLE 16.—Lime exported from the United States, 1945-50 
U. S. Department of Commerce] 
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TABLE 17.—Lime exported from the United States, 1948-50, by countries 


[U. 8. Department of Commerce] 


1948 1949 1950 
SEBES Short Short Short 
or or or 
tons Value tons Value tons Value 

e ß 28 $083 2 $154 4 $284 
ne, . 65 1. 850 58 1. 115 15 360 
Belgium-Luxembourg..................... 59 3, 840 75 EA PA 
ie aa 7 697 1 106 6 885 
British Honduras....................... . .|]....--....].......... 101 A GE 
B Western Pacific Islands dence as on : 3, 885 FF 

ANDA A. 22a » , , , 
Newfoundiand-Labrador— 38| 786 ...... 18,725 | 260, 195 
Canal Zone 738 13,675 87 fr A 
f a ⁰ A 100 2, 096 5, 021 , 387 5 174 
Colombl[8..i cessere cet erg NSA 1, 563 27,877 2, 369 46, 501 3, 643 81, 082 
Costa Riad. conri operarios 7,736 | 108, 338 8, 144, 785 8, 225 141, 902 
¡ao A A A ER 1,153 18, 529 40 20 1 
Dominican Republic..................... 461 8, 140 611 10, 970 624 11, 654 
El Salvador —ꝛ 54 1,618 55 1, 829 75 2, 999 
HAI. ³ 8 622 | B^ 9, 661 275 5,119 309 5, 846 
a ras WEE 10, 200 140, 602 9, 393 148, 318 8, 367 136, 554 
a CI gU cac ia 39 A / 10 140 
MEXICO EE 3,073 52, 458 7,254 91,160 4, 541 67, 405 
Netherlands Antilles : 156 3, 148 5, 112 
New Zealnd e oc. A EE, DEE 100 rr A 
LE TEE 35 1, 740 345 6, 866 231 4, 489 
ITA mm 4, 282 58, 936 0,123 | 109,199 3, 859 67,697 
e dE 61 E AAA ß AA 
E EE 320 6, 578 507 20, 351 240 6, 939 
Saudi Arabia 264 7, 159 19 1, 228 90 2, 612 
Sele. 171 I/ ³ð—W E, E 
United Kingdom......................... 913 55, 640 456 r EEN 
Venezuela 1. 508 26, 420 980 19, 206 L 104 22. 437 
Other countries. 246 7, 124 211 5,773 121 6, 520 
WGT 63,088 | 865, 157 59,927 | 937, 444 50, 491 825, 927 


NEW DEVELOPMENTS 


Committee C-7 on Lime of the American Society for Testing Ma- 
terials is making progress toward establishing specifications for hy- 
drated lime for grease manufacture, quicklime for calcium carbide 
manufacture, and lime used for treating leather. The committee is 
working in cooperation with Committee C-14 on Glass in perfecting 
methods for determining the iron content of lime. It is also sponsor- 
ing research on popping and pitting. The framing of a specification 
for agricultural liming materials is not favored by the committee.“ 

The Armour Research Foundation claims to have developed a pro- 
cedure for preparing completely hydrated dolomitic lime without 
employing the autoclave treatment now used in the manufacture of 
finishing lime. The method can also be used to prepare high-calcium 
finishing limes of any desired plasticity. Details of the new method 
have not yet appeared.“ 

Technical problems in lime burning have been discussed in some 
detail by Gibbs. The elements of sensible heat, latent heat, and time 
are described in their relation to the calcination process. Heat losses, 
fuel efficiency, and kiln design are other subjects covered.* 

3 American Society for Testing Materials, Lime: Bull. 1€7, July 1950, p. 31. 
4 Miller, Thomas C., Ceramics at Armour Research Foundation: Am. Ceram. Soc. Bull., vol. 29, No. 11, 
Novem ber 1950, p. 422. l 


3 Gibbs, Ralph, Thermodynamics of Lime Manufacture: Rock Products, vol. 53, No. 2, February 1950, 
pp. 118-122, 143; No. 6, June 1950, pp. 122-124; No. 10, October 1950, pp. 110-112. 
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Instrument control is becoming increasingly important as a means 
of promoting efficiency in lime burning. H Ipful suggestions on the 
subject have Geer supplied by Warner.’ 

A new quce process for production of the so-called aged e > putty 
has been developed by the Miller-Komline Co., Peapack, N 

Azbe has proposed a new design for rotary kilns to conserve heat 
and promote general efficiency.* 

The city of Miami, Fla., now operates a rotary-kiln lime plant to 
calcine sludge that accumulates from treatment of the municipal water 
supply. The plant not only supplies all the lime needed for water 
treatment but produces surplus lime for sale, because the sludge con- 
sists of both the lime added to the water and the precipitated lime 
originally « dissolved in the water.“ 


Ard Irving, Practical Aspects of Instrumentation: Rock Products, vol. 53, No. 5, May 1950, pp. 


CR SE and PA Novel Mixing Set-up Expedites Production of Slaked, Aged Lime Putty: Vol. 43, No. 3, 
tober 19 
EN Abe, Victor J., J., New Concept of Rotary-Kiln Plant: Rock Products, vol. 53, No. 3, March 1950, pp. 
02, 124-1 
‘Clif, W. R. „ and T C. R., Calcination of Carbonate Sludge: Rock Products, vol. 53 N 
March 1950, pp. 106-110. 


Magnesium 
By H. B. Comstock 


A 
GENERAL SUMMARY 


ONSUMPTION of magnesium, which has been increasing progres- 
C sively since 1947, continued to rise at a greater rate in 1950. The 

rising demand stimulated a marked rise in production to 15,726 
tons, 36 percent more than in 1949. The production rate at the end 
of the year was about 4 million pounds per month compared with an 
estimated demand of 5 million pounds. The total output of primary 
magnesium for the year was from the Dow Chemical Co. plant at 
Freeport, Tex. Recovery of magnesium from secondary sources in 
1950 increased 30 percent over 1949 and totaled 7,740 short tons. 
Consumption exceeded production by more than 4,000 tons, the excess 
being drawn from producers’ stocks. 

The price of domestic primary magnesium, which had remained 
stable at 20.5 cents per pound from 1943 to 1950, increased three times 
during 1950. In June the price increased to 21.5 cents, in July to 22.5 
cents, and in September to 24.5 cents per pound. 

The world production of magnesium for 1950 is estimated at 40,000 
metric tons (44,000 short tons), a 14-percent increase over 1949. 
More than a third was produced by United States; the remainder was 
E chiefly by the U. S. S. R., United Kingdom, Canada, and 

rance. 

The outstanding influence in the industry has been the increasing 
demand for structural products by the armed forces and purchases for 
the National Strategic Stockpile. A sum of $9 million was appro- 
priated by Congress for reactivating six of the seven Government- 
1 5 magnesium plants to supplement production from the Freeport 
plant. | 


TABLE 1.—Salient statistics of the magnesium metal industry in the United 
States, 1941-45 (average) and 1946-50 


(avernge)] 1946 | 1947 | 1088 | 1919 | 1950 


r3 


Production: 


Primary magnesium 1 short tons. 7. 747 5, 317 12, 344 10. 003 11,498 | 15.726 

Secondary magnesium do 8, 565 5, 117 9, 503 7,553 5, 902 7. 40 
Average quoted price per pound, primary ? 

cents.. 21.6 20.5 20.5 20.5 20.5 20 

Consumption, apparent ............ short tons.. 7,720 8, 700 4, 949 8, 215 12,515 | 19, 784 

FFF... 8 12. 549 278 355 444 708 908 

World production... do..-..| 4 150, 000 | 1 26,000 | 135,000 | 435, 000 | 439,000 | 44, 000 


! Ingot equivalent. 

? Magnesium ingots (99.8 percent) in carlots. Before Dec. 1, 1947, in New York. Subsequently, f. o. b. 
Freeport, Tex. (Source: Metal Statistics, 1951.) 

3 Magnesium metal 1941-42 and metal and alloys 1943-50. 

* Revised figure. 
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PRODUCTION 


Primary.—The output of the only domestic producer of primary 
magnesium, the Freeport, Tex., plant of the Dow Chemical Co., was 
15,726 short tons for 1950 or 36 percent above 1949. The annual 
capacity of this plant was increased to 24,000 tons. Plans were under 
way for the further increase of primary magnesium production by re- 
activation of the Government-owned magnesium plants to supply Gov- 
ernment requirements for the metal in the defense program, as provided 
in the Critical Materials Stockpiling Act (Pub., 520, 79th Cong., 2d sess., 
as amended), the National Reserve Act of 1948 (Pub., 883, 80th Cong., 
2d sess.), and the Defense Production Act (Pub., 774, 81st Cong.). 
Six of these plants were expected to start production by July 1951. 
The seventh, at Luckey, Ohio, has been operated by the Brush- 
Beryllium Co. since May 1949 for production of beryllium, and it had 
not yet been determined whether it would be converted to the pro- 
duction of magnesium. The total production capacity after the re- 
activation program was completed was to be about 127,000 tons per 
year. 


TABLE 2.—Production of primary magnesium in the United States, 1949-50, by 
months, in short tons 


Month 1949 1950 Month 1949 1950 
E A IA 988 r 0-2-0-0- 970 1, 400 
Februay EE 884 913 || September 974 1, 635 
March- ieaiciele raso erre inen 988 ede e ree 941 1, 690 
J 8 958 957 || November 969 1, 700 
)))) AEAN ON 987 972 || December........................ 1, 004 1, 942 
^ lobor. EE 950 1, 175 
. i segue 985 | 1,332 CCC 11,598 | 15,726 
The Government-owned plants are as follows: 
Electrolytic process: Capacity (tons) 
Painesville hh duda cU 18, 000 
Mae EE 36, 000 
Ferrosilicon process: 
Lückeéy, e << . e 5, 000 
Spokane; Wash aa a a 24, 000 
Manteca: (Cal. nat as 10, 000 
Wingdale N: EE 5, 000 
Cabana, ³o· dA 5, 000 


The Painesville, Ohio, plant was operated during World War II by 
the Diamond Magnesium Co., a wholly owned subsidiary of Diamond 
Alkali Co. It produced 42,162 tons of magnesium ingot before it was 
closed in September 1945. 

The Velasco, Tex., plant, operated by Dow Chemical Co. during 
World War II, produced 83,500 tons of magnesium ingot before it was 
closed September 19, 1945. This plant probably can produce at 130 
percent of its rated capacity of 36,000 tons per year if necessary.! It is 
considered the most economical of the Government-owned plants. 


EE Property Administration, Magnesium Plants and Facilities: Report to the Congress, Dec. 7 
„P. déi, 
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The Spokane, Wash., plant did not get into full operation during 
World War II owing to the late date of its completion and labor prob- 
lems in the Northwest at that time. It did, however, produce 12,000 
tons of primary magnesium and 12,000 tons of ferrosilicon before it 
was closed in November 1944. This plant is an entirely complete pro- 
duction unit; it has its own dolomite quarry and calcining equipment 
and its own facilities to produce ferrosilicon. 

The Manteca, Calif., plant, operated by Permanente Metals Co., 
was closed June 1, 1944, after it had produced 12,795 tons of magne- 
sium. The ferrosilicon furnaces are at Permanente, Calif., and the 
dolomite quarry and calcining facilities at Natividad, Calif. 

The two smallest defense plants, at Wingdale, N. F. and Canaan, 
Conn., are similar in design and in most other respects and are approx- 
imately 35 miles apart. The Wingdale magnesium plant produced 
2,227 tons of ingot before it was closed on June 1, 1944, but it never 
operated at capacity. The Canaan plant served as a pilot plant for 
the other ferrosilicon reduction plants during World War II; it pro- 
duced 9,000 tons of magnesium and 500 tons of metallic calcium before 
it was closed September 19, 1947. 

It is estimated that the fabrication capacity of magnesium doubled 
during the 2 years, 1949-50. Present rolling-mill capacity for sheet is 
200 tons monthly. Rolling-mill 5 were augmented in 1950 by 
the establishment of a rolling mill in New Kensington, Pa., and will be 
further increased when the former Standard Steel Se lant at Mad- 
ison, Ill., is put into operation. Plans were under way for the instal- 
lation in the Madison plant of the first modern GE rolling mill 
for magnesium. During 1950 about 65 firms were regularly producing 
magnesium castings. Production of wrought products exceeded that 
of castings for the first time in the history of the magnesium industry. 
Many improvements, resulting in decreased labor costs, have been 
made in producing wrought products. 

Secondary.—Recovery of secondary magnesium, including alloying 
ingredients and secondary magnesium incorporated in primary ingot, 
totaled 7,740 short tons in 1950 compared with 5,962 short tons in 
1949. Of this quantity, 7,568 tons was recovered from 8,367 tons of 
magnesium-base scrap in 1950. Old scrap constituted about 62 per- 
cent of the scrap consumed compared with 48 percent in 1949. Of 
the 1950 recovery, 3,682 tons was in ingot form, 2,504 tons in castings, 
281 tons in magnesium-alloy shapes, 810 tons in ' aluminum-base alloys, 
57 tons in zinc-base alloys, 311 tons in anodes and strip for cathodic 
protection, and 95 tons in chemicals and other nonrecoverable forms. 
Additional information on secondary magnesium may be found in the 
Secondary Metals—Nonferrous chapter of this volume. 


CONSUMPTION AND USES 


Total consumption of primary magnesium in 1950 amounted to 
18,051 tons, an increase of 6,104 tons above 1949 consumption and 
2,325 tons higher than 1950 production. The excess represents with- 
drawals from inventories. 

Transportation equipment continued to consume the largest amount 
of magnesium. Perhaps the most significant increase in the use of 
magnesium was in die castings for automotive parts. The production 
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TABLE 3.—Production, sales, exports, and apparent consumption of primary 
magnesium in the United States, 1946-50, in short tons 


Production 
Apparent 
Year Raw, crude, iss Bales Exports! eon ump- 
and pure in- aivalent * 
got eq 

ROG CE PR 5.317 5,317 8, 916 207 8, 709 
Leeder 12, 344 12, 344 5, 261 315 4. 949 
I il yk 10. 003 10, 003 8, 489 274 8, 215 
EE e EE ĩͤ ſ ³ AA ee 11, 598 11, 598 12.977 432 12. 545 
LODO A A eee 15, 726 15, 726 20, 370 586 19, 784 


! Primary metal only. 

2 Does not consider fluctuations in consumers’ stocks and metal derived from scrap. Net withdrawals 
from producers' stocks were 3,599 tons in 1946, 1,379 in 1949, and 4,464 in 1950. Net additions to producers' 
stocks were 7,080 tons in 1947 and 1,514 tons in 1948, 


of permanent mold castings showed the first major increase since 1945 
rising from 44 tons in 1949 to 573 tons in 1950. The principál use of 
the metal in the aircraft industry was for structural parts of the engines 
and wheels. The amount of magnesium sheet used for stressed skin 
applications in aircraft also increased. There were other increases in 
use of magnesium in fabricating such equipment as paper-mill rolls, 
portable tools, ladders, dockboards, grain shovels, gangplanks, and 
hand trucks, where weight saving is very important. Magnesium die 
castings are well-established in calculators and business machines. 
Although the most important use for magnesium is as a structural 
metal, it 1s also finding increased application for other purposes. The 
use of magnesium for cathodic protection, which had consumed less 
than 500 tons in Dee years, increased to 1,937 tons in 1950. The 
protection of steel ground pipe from corrosion by using sacrificial mag- 
nesium anodes is now an established practice. Its use as a constituent 


TABLE 4.— Actual domestic consumption of primary magnesium (ingot equivalent 
and magnesium content of magnesium-base alloys) by uses, 1946-50, in 
short tons 


Structural products: 
Castings: 
AA A A O 892 | 1,930 | 3,088 3, 090 
7 so A a a aa 182 213 127 242 
EDI u „ 9 12 44 573 
FFC ³˙¹ààↄ ˙ä caccia ue ³ĩ» O A 1. 053 1. 261 2, 155 3, 357 
Structural shapes, rods, tubing (extrusions)................ 1,619 | 2,529 | 3,364 3, 400 
r 105 103 200 104 
Total structural. Neal iras 3,860 | 6,048 | 8,978 10, 766 
qQRII[L_[_. (Ee, E Le —¾— o y 
Other products: 

POWdeE Ed AA ees 9 OI 42 56 
Aluminum alloyssuũzů8ehhhhhh „ „„„„„„„„v' 1,935 2, 171 1, 759 3, 722 
Ohr 41 40 43 39 255 
Scavenger and deoxidizer. nee 427 418 404 473 
is EE 266 407 224 373 
Cathodic protection { 94 385 235 1, 937 

A 88 238 226 308 
Total other products 7 3,009 | 3,650 | 2,969 7, 285 
Grand oferkannt 9,873 | 6,869 | 9,698 | 11,947 | 18, 051 


1 Less than 0.5 ton. 
2 Includes primary metal consumed in making secondary alloy. 
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in producing aluminum alloys increased more than 100 percent over 
1949. Substantial quantities of magnesium are being consumed in 
the reduction of titanium and zirconium. Small amounts of magne- 
sium are added to gray cast iron before pouring to produce a so-called 
nodular cast iron with improved strength and ductility. Other appli- 
cations that are consuming increased amounts of magnesium are zinc 
and nickel alloys and photoengraving printing processes involving 
direct printing from magnesium plates. 


STOCKS 


Inventories of primary magnesium ingot at Freeport, Tex., the only 
plant producing in 1950, declined to about 20 percent of annual pro- 
duction by December 31. Total consumers’ stocks of primary metal 
dropped to about 1,650 tons. Thus, total stocks decreased in 1950 
to less than 2 months’ supply at the year-end rate of consumption. 
Government agencies continued to hold «large quantities of surplus 
magnesium left from stocks accumulated during World War II. In 
September magnesium was placed on the list of materials to be 
purchased for the National Stockpile. 


PRICES 


The base price of primary magnesium, which had remained at 20.5 
cents per pound since January 1943, was increased in June to 21.5 
cents; in July the price advanced to 22.5 cents and in September to 
24.5 cents per pound. These increases were part of the increase that 
occurred in prices of metals generally. 


FOREIGN TRADE ? 


Imports.—Total imports of magnesium during 1950 decreased to 
868 tons, only 34 percent of those for 1949. Of the 843 tons of metal 
and scrap imported, 333 were from France, 203 from Germany, 91 
from United Kingdom, 74 from Belgium and Luxembourg, 65 from 
Italy, 40 from India, 23 from French Morocco, 10 from Canada, 3 
from the Netherlands, and 1 from the Bahamas. Tariff rates on 
magnesium in 1950 were as follows: Metallic, 20 cents per pound; 
alloys, powder, sheets, tubing, wire, manufactures, etc., 20 cents per 
9 on magnesium content plus 10 percent ad valorem; and metal- 
ic scrap, 20 cents per pound until October 1, 1950 when the duty 
was suspended. 

Exports. — Total exports of magnesium were 908 tons in 1950, an 
increase of 28 percent over the 708 tons shipped in 1949. Of the 
metal exported in primary form during 1950, 470 tons went to Mex- 
ico, 110 to Argentina, and the remaining 6 to three other countries. 
The United Kingdom received 146 tons of the metal exported as pow- 
der, ribbons, and other forms; Colombia reccived 100 tons; Canada, 
40 tons; Saudi Arabia, 17 tons; Venezucla, 11 tons; and other countries, 
8 tons. 


2 Figures on imports and exports compre by M. B. Price and E. D. Page, of the Bureau of Mincs, 
from records of the U. 8. Department of Commerce. 
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TABLE 5.—Magnesium imported for consumption and exported from the United 
States, 1946-50 


[U. 8. Department of Commerce] 


Imports Exports 


SE lee Powder, 


Alloys (mag- bbons, , 

Metallic and f Metal in ribbons, and 

Year scrap "D aa a a primary form metal in other 
content) forms 


Short 
tons Value 


we e e e e mm e mme sm e e 


1 Less than 0.5 ton. 
* Revised figure. 


TECHNOLOGY 


Magnesium has two advantages over other metals that are likel 
to have an increasing effect in extending its use as a structural metal. 
It is the lightest of the metals available for structural uses, &nd the 
raw materials for its production are virtually unlimited. Weight 
saving is becoming increasingly important in transportation, military 
equipment, and reducing inertial stresses created by rapid acceleration 
and deceleration of moving parts in machines. Likewise, the risi 
costs of labor are placing increased values on lightness in tools an 
equipment to be moved by hand. "The unique position of magnesium 
alloys as & de dh structural metal is stimulating more and more 
interest in development of alloys and techniques for fabrication. 
The abundance of sea water, carnallite, and dolomite as raw materials 
for production of magnesium, at a time when depletion of ores of 
other structural metals is becoming critical, is another reason for 
increased attention to the technology of magnesium to extend its 
field of application. 

All production of primary magnesium for 1950 came from the 
Dow Chemical Co. plant at Freeport, Tex., which extracts magnesium 
from sea water. The essential steps of the process are summarized 
as follows: ? 

Sea water, which contains 0.13 percent magnesium, is mixed with 
a slurry of calcium hydroxide or milk of lime. The magnesium in 
solution in the sen water is precipitated as magnesium hydroxide 
because of its greater insolubility. The precipitated magnesium 
hydroxide settles out of the sea water in large settling tanks or Dorr 
thickeners and is pumped from the bottom of the tank as a thin 
slurry containing about 17 percent magnesium hydroxide by weight. 
Precipitation of the magnesium permits elimination of about, 98 
percent of the volume of sea water in the first step of the process. 


2 Shigley, C. M., Minerals from the Sea: Am. Inst. Min. and Met. Eng., Jour. Metals, vol. 191, No. 1, 
January 1951, pp. 25-29. 
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The magnesium hydroxide slurry is filtered and neutralized with 
hydrochloric acid to form a 15-percent solution of magnesium chloride. 

he magnesium chloride solution is evaporated and dehydrated to a 
composition having the approximate composition MgCl,-1% HzO, 
the material fed to the electrolytic cells for reduction to metallic 
magnesium. 

Important developments in magnesium alloys were made during 
the year in the use of rare-earth metals and zirconium as alloying 
constituents; there was also further investigation of magnesium- 
lithium alloys. Zirconium was added to magnesium-zinc alloys for 
grain refining. The alloy ZK 61, containing 5.5-6.5 percent Zn and 
0.7-0.9 percent Zr, is reported to have the highest strength : weight 
ratio of any commercial casting alloy. Rare earths in amounts up 
to 3 percent are added to magnesium alloys to improve the mechanical 
properties at elevated temperatures (creep strength). 

A good deal of attention has been given by research metallurgists 
to the study of magnesium-lithium alloys The hexagonal alpha 
structure of magnesium is changed to the more ductile and workable 
body-centered-cubic beta structure by adding 10 percent lithium, 
but these alloys are subject to overaging and loss of strength at tem- 

eratures of 150?-200? C. The ductility of such alloys is destroyed 

y even small traces of sodium, so sodium-free metals must be used. 
Sodium may be removed by using a LiCI-LiF flux, bubbling nitrogen 
oe the melt, or by absorption of the sodium by an immersed graphite 
rod. 

Magnesium alloys containing lithium absorb oxygen and nitrogen 
from the air; therefore special equipment and techniques were devised 
in Bureau of Mines laboratories for preparing and melting such alloys. 
This procedure involved vacuum treatment of the charge to eliminate 
absorbed gases and maintaining an atmosphere of helium around the 
metal during melting and casting. This technique has permitted 
115 casting and rolling of alloys containing as much as 40 percent 
ithium. 

A technique was developed in the laboratory whereby magnesium 
powder was extruded directly to form rods % inch in diameter or strips 
having a cross section of % by X, inch.“ 


WORLD REVIEW 


The estimated world production of primary magnesium in 1950 
was 40,000 metric tons, or about 14 percentjabove the 1949 total. 
World markets reflected an appreciable gain in military consumption. 
1 increases in civilian consumption were noted in the United 

tates. 


1099 E A W., A High-Strength Magnesium Casting Alloy: Modern Metals, vol. 8, No. 12, January 
; PP. . 

5 Busk, R. S., Leman, D. L., and Casey, J. J., The as of Some Magnesium-Lithium Alloys Contain- 
EE and Zinc: Am. Inst. Min. and Met. Eng., Jour. of Metals, vol. 188, No. 7, July 1950, pp. 


l. 
Frost, P. D., Jackson, J. H., Loonam, A. C., and Lorig. C. H., The Effect of Sodium Contamination on 
Magnesium.Lithium Base Alloy: Am. Inst. Min. and Met. Eng., Jour. of Metals, vol. 188, No. 9, Septem ber 
, Pp. -1172. 
Frost, P. D., Kura, J. G., and Eastwood, L. W., Aging Characteristics of Magnesium-Lithium Base Al- 
loys: Am. Inst. of Min. and Met. Eng., Jour. of Metals, vol. 188, No. 10, October 1950, pp. 1277-1282. 
arrett, C. 8., and Clifton, D. F., Transformation Characteristics of a Lithium-Mngnesium Alloy: Am. 
Inst. of Min. and Met. Eng., Jour. of Metals, vol. 188, No. 11, November 1950, pp. 1329-1332. 
* Busk, R. 8, and Leontis, T. E., The Extrusion of Powdered Magnesium Alloys: Am. Inst. of Min. 
and Met. Eng., Jour. of Metals, vol. 188, No. 2, February 1950, p. 297. 
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TABLE 6.—World production of magnesium metal, by countries, 1944-50, in 
metric tons ! 


[Compiled by Pauline Roberts] 


Germany: 
Federal Republic. ea 
Soviet Zone 


Norway*(estimate)............- 
Switzerland (estimate)......... 
United Kingdom............... 
United States 


Total (estimate) * 


1 Magnesium is also produced in U.S. S. R., but production data are not available; estimate by author of 
chapter included in total. : 

2 Data not available; estimate by author of chapter included in total. 

3 Estimated figure. 

* British and American zones only. 

5 Includes secondary metal. 

© 1944-49 figures revised. 


Canada.—The ferrosilicon plant of Dominion Magnesium, Ltd. 
&t Haley, Ontario, resumed production in July 1950, at the annua 
ra te of 5,000 metric tons and was the only plantito produce primary 
magnesium in Canada during the year. It had been shut down since 
1946. No plans are being made to expand production facilities. 
About 80 percent of the magnesium produced is exported. Most 
of the exports are destined for the United Kingdom. Of the 20 per- 
cent consumed in the country, 10 percent is used in making aluminum 
alloys, and the other 10 percent is used in the Dominion Magnesium, 
Ltd., extrusion plant and casting foundry.’ 

U. S. S. R.—It was reported that magnesium is produced in the 
plant near Solikamsk in the Ural Mountains, using carnallite from 
the local potash deposits, and that present production of this plant 
has probably risen to 5,000 tons or more? Postwar production in 
Russia may have been further increased by transfer to that country 
of the Aachen, Germany, plant with an estimated annual capacity of 
12,000 tons and transfer of the 20,000-ton plant from the Soviet zone 
of Austria.“ 

United Kingdom.—Two privately owned plants produced over 
4,000 metric tons of magnesium in 1950, part of which was secondary 
metal. Three Government-owned magnesium plants ceased opera- 
tions in 1950, and one of them was dismantled.’ Annual production 
of magnesium in Britain was expanded, under Government control 
after 1940 until it reached a figure of 20,000 to 30,000 tons for a 
makers. 

1 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 6, December 1950, pp. 11-15. 

$ Metal Bulletin (London), No. 3490, May 9, 1950, pp. 20-22 

* Mining World, vol. 13, No. 4, April, 1951, p. 15. 
1¢ However, one of the remaining plants, the Clifton Junction works near Manchester was scheduled for 


reactivation early in 1951. (Ball, Maj. C.J. P., Magnesium, Lightest of the Light Alloys: Light Metals, vol, 
14, No. 159, June 1951, pp. 329-334.) 


Magnesium Compounds 


By Joseph C. Arundale and F. M. Barsigian 


A 
GENERAL SUMMARY 


p — production of crude magnesite, as well as refractory 
magnesia and dead-burned dolomite, was greatly increased during 1950 
as a result of expansions in the steel 9 Further expansions 
were being planned as a result of anticipated increases in steel-making 
capacity ndustrial activity, accelerated by the defense program, 
resulted in increased production of other magnesium compounds, such 
as the high-grade magnesias and magnesium chloride. 

The assets of an ımportant Austrian magnesite and refractories 
firm were acquired by a domestic concern. 


TABLE 1.—Salient statistics of magnesite, magnesia, and dead-burned dolomite 
in the United States, 1946-50 


Crude magnesite: 
Mined: 
Short ten Wee 375, 993 429, 392 
I Doce cect eatin. $2, 225, 850 | $2, 596, 747 $3, 091, 135 
Caustic-calcined magnesia: 
Bold or used by producers: 
Short tons...........-...- e e ll cles 45, 178 26, 831 , 209 32, 505 41, 447 
O A lucu Ee $2, 854, 538 | $2, 508, 624 | $3, 380, 528 | $3, 109, 381 $4, 136. 898 
Average per ton 9293... $63. 18 $93. 50 $95. 66 $99. 81 
Refractory magnesia: 
Sold or used by producers: 
Sort n 4 314, 921 330, 069 250, 389 440 
A A O $7, 231, 869 |$10, 127, 585 ¡$13, 444, 587 310, 477,856 | $14, 915, 8H 
Average per ton ù3 332. 16 340. 73 $41.85 
Dead-burned dolomite: 
Sold by producers: 
Short Long... 1, 007, 983 1,544,755 | 1,318, 708 1, 759, 443 
WVRlUO AAA IA $10, 101, 707 |$14, 295, 359 517, 847, 182 E 930, 226 | $21, 725, 500 


1 Figure withheld to avoid disclosure of individual company operation. 
2 Partly estimated; most of crude is processed by mining companies, and very little enters open market, 
3 Average receipts f. o. b. mine shipping point. 


DOMESTIC PRODUCTION 


Magnesite.—Domestic production of 429,392 short tons of crude mag- 
nesite during 1950 was nearly 50 percent greater than the previous year 
and represented the largest tonnage since the war years 1943 and 1944. 
Refractory magnesia was produced at an all-time high. This greatly 
increased output was attributable mainly to the record production of 
basic steel, wherein the bulk of refractory magnesia is consumed, and 
to the construction of new basic open-hearth furnaces. The domestic 
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steel industry consumed a record 106,610,273 long tons of iron ore 
during the year. Many firms producing refractory magnesia were 
making plans for greatly increased production in view of the steel 
industry’s decision to increase steel-making capacity to 118,000,000 
tons by 1953. 


TABLE 2.—Magnesia sold or used by producers in the United States, 1949-50, 
by kinds and sources 


brucite, From well brines, raw 


aan | end oot | ma wate and e| Tota 
Short tons Value Short tons 
1949 
Caustic-calcined. ............. 2, 
Refractory .........-..-....... 8, 714, 562 
"Totali occ eo eene 5, 992, 269 18, 587, 237 
1950 OE: 
Caustic-calcined.............. 8, 396, 529 4, 136, 898 
Refractory // b, 557, 371 14, 915, 854 
c 8, 953, 900 19, 052, 752 


1 Magnesia made from a combination of dolomite and sea water is included with that from sea water. 


Dolomite.—The intense activity in the steel industry was also 
reflected in increased sales of dead-burned dolomite and accounted 
for the bulk of the more than 1,750,000 tons sold in the United States 
during 1950. Asin the case of magnesia, many firms producing dead- 
burned dolomite were . plans to greatly increase capac- 
ity. In view of the shortage of both magnesia and dead-burned 
dolomite, these expansion programs were stimulated and aided by 
the provisions of the Defense Production Act of 1950, particularly 
by accelerated tax-amortization provisions. 

In a period when steel furnaces are being pushed to capacity and 
new hearths are being built, both refractory magnesia and dolomite 
are consumed at a greater rate per ton than normally. In addition, 
there is an over-all trend toward greater consumption of these basic 
refractories per ton of steel. 

Additional information on dolomite may be found in the Stone and 
Lime chapters of this volume. 


TABLE 3.—Dead-burned dolomite sold in and imported into the United States, 


1945-50 
Sales of domestic Imports ! 
* Short Short 
or or 

tons Value tons? Value 
1945. 1, 187, 334 |$10, 613, 711 948 
19199... 1, 077, 983 | 10, 101, 707 1, 318, 708 1 i 
1947......- 1, 395, 203 | 14, 295, 359 1, 759, 443 | 21, 725, 


! “Dead-burned” basic refractory material consisting chiefly of magnesia and lime, 
2 Includes weight of immediate container. 
3 Less than 0. 5 ton. 
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Other Magnesium Compounds.—The high level of industrial 
activity was reflected in both production and sales of the light and 
heavy hishserade magnesias. A substantial increase in production of 
magnesium chloride was necessary to supply increased demand from 
the magnesium-metal industry. 


TABLE 4.—Specified magnesium compounds produced, sold, and used by 
producers in the United States, 1949-50 ! 


Product ! 
tons) 
1949 
Specified magnesias (basis 100 percent MgO), 
U. 8. P. and technical: 
Extra-ligbt andlight..........................| 58 1.637 1, 644] $837,751 |.._........ 
e A A ous cue soesasnees (3) 
TOU) AA ` ECK RA (3) 
Precipitated magnesium carbonat 48, 641 
1950 
Specified magnesias (basis 100 percent MgO 
U. 8. P. and technical: ES 
Extra-light and light 65 2480| 2, 392 1,214,844 |.......... 
O A A e beue ua 513, 586 Q) 
o EECH IO S.E 4,126 | 1,728, 430 Q) 
Precipitated magnesium carbonate. ............... 7,389 | 1, 134, 499 47, 153 


1 In addition to the compounds shown, magnesium chloride, hydroxide, nitrate, phosphate (1950 only), 
and at ots were produced. Figures for these tems are witbheld to avoid disclosure of individual company 
operations. 

1 by a producer to an affiliated consumer for immediate use are not included with Sold“ but are 
w ‘Used.’ 

3 Figure withheld to avold disclosure of individual company operations. 

A plant producing more than 1 grade is counted but once in arriving at total. 


REVIEW BY STATES 


California. —Johns-Manville Products Corp., 22 East Fortieth 
Street, New York 16, N. Y., produced magnesium carbonate from 
purchased magnesium hydroxide at Redwood City, Calif., for use in 
85-percent magnesia insulation. Kaiser Aluminum & Chemical 
Corp., Kaiser Building, Oakland, Calif., operated its magnesia-from- 
sea-water plant at Moss Landing, producing refractory and caustic- 
calcined magnesias. Marine Magnesium Products Corp., South San 
Francisco, Calif., recovered precipitated magnesium carbonate, mag- 
nesium hydroxide, and specialty magnesias, using lime, dolomite, 
sea-water bitterns, and water from San Francisco Bay as raw mate- 
rials. Pabco Products, Inc. (formerly The Paraffin Cos, Inc.), 1550 
Powell Street, Emeryville 8, Calif., produced magnesium carbonate 
from purchased magnesium hydroxide for use in 85-percent magnesia 
insulation. Westvaco Chemical Division, Food Machinery & Chem- 
ical Corp., 405 Lexington Avenue, New York 17, N. Y., produced a 
small quantity of magnesite from its Western mine near Livermore, 
Calif., and reported that its calcining plant was idle during 1950. 
This firm also produced at its Newark plant refractory and caustic- 
calcined magnesia from sea-water bitterns and dolomite and caustic- 
calcined magnesia from magnesite. At its Chula Vista plant it 
recovered magnesium chloride from sea-water bitterns. 
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Illinois.—Johns-Manville Products Corp., 22 East Fortieth Street, 
New York 16, N. Y., produced precipitated magnesium carbonate by 
the Pattinson process at its Waukegan, Ill., plant for use in 85-percent 
magnesia insulation. 


Michigan.—The Dow Chemical Co., Midland, Mich., produced 
magnesium chloride and epsom salt from well brines, dolomite, and 
lime. Michigan Chemical Corp., St. Louis, Mich., produced mag- 
nesium carbonate and magnesia from well brines and dolomite. 
The Morton Salt Co., 120 South LaSalle Street, Chicago 4, III., 
produced precipitated magnesium carbonate from well brines at its 
Manistee, Mich., plant. Standard Lime & Stone Co., 2000 First 
National Bank Buildin , Baltimore 3, Md., produced refractory- 
grade magnesia from well brines and lime at its plant at Manistee. 

Nevada.—Basic Refractories, Inc., 845 Hanna Building, Cleveland, 
Ohio, produced magnesite and brucite at its operation near Gabbs, 
Nev. This material is processed into a line of refractories at its 
Maple Grove, Ohio, plant. 

Sierra Magnesite Co., Box 8-A, Newark, Calif., produced magnesite 
from its Segerstrom mine near Gabbs, Nev. The Standard Slag 
Co., 1200 Wick Building, Youngstown, Ohio, produced magnesite 
from its mine near Gabbs, Nev., and reported for the first time sales 
of calcined material. Previously, this firm shipped only raw mag- 
nesite. 

New Jersey.—The J. T. Baker Chemical Co., Phillipsburg, N. J., 
produced a line of magnesium compounds from purchased magnesium 
carbonate. Johns-Manville Corp., at its Manville plant, produced 
precipitated magnesium carbonate by the Pattinson process for use 
in 85-percent magnesia insulation. Northwest Magnesite Co., 1922 
Farmers Bank Building, Pittsburgh 22, Pa., continued to recover 
refractory-grade magnesia from sea water and dolomite at its Cape 
May, N. J., plant. 

Ohio.—The Diamond Alkali Co., Union Commerce Building, 
Cleveland, Ohio, produced refractory magnesia from dolomite at 
Fairport. 

Pennsylvania.—Both Keasbey & Mattison Co., Ambler, Pa., and 
the Philip Carey Manufacturing Co., Cincinnati 15, Ohio (plant at 
Plymouth Meeting, Pa.), produced magnesia and magnesium car- 
bonate. The Ehret Magnesia Manufacturing Co., Valley Forge, Pa., 
produced precipitated magnesium carbonate. All three firms used 
the Pattinson process, and the magnesium carbonate produced was 
for use in 85-percent magnesia insulation. 

Texas.—The Dow Chemical Co., at Freeport, Tex., recovered 
magnesium chloride from raw sea water as an intermediate in the 
production of magnesium metal. It also produced some magnesia. 
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Washington.—The Laucks Chemical Co., 1008 Western Ave., 
Seattle 4, Wash., produced epsom salt from a natural deposit near 
Tonasket. Northwest Magnesite Co., 1922 Farmers Bank Building, 
Pittsburgh 22, Pa., the largest producer of natural magnesite in the 
United States, produced a magnesia near Chewelah. 


West Virginia.—The Standard Lime & Stone Co., 2000 First 
National Bank Building, Baltimore 3, Md., produced a refractory 
magnesia from dolomite at its Millville, W. Va., plant. 


PRICES 


According to E&MJ Metal and Mineral Markets, the price of dead- 
burned grain magnesite per ton, f. o. b. Chewelah, Wash., rose in May 
to $33.00 in bulk and $38.00 in bags, increasing in October to $36.30 
in bulk and $41.80 in bags, from $30.50 to $31.00 in bulk and $35.00 
to $35.50 in bags, respectively, in 1949. The Westvaco Chemical 
Division of Food Machinery & Chemical Corp. quoted prices of its 
magnesias (carlots, f. o. b. California), late in the year as follows: 
Powdered caustic-calcined magnesite, in bags, $75; kiln-run 90-percent 
sea-water periclase remained at $50.50 per ton in bulk throughout 
the year. 

According to the Oil, Paint and Drug Reporter, magnesium hy- 
droxide, medicinal grade, was quoted at 29 to 30 cents per pound 
throughout the year. As for the past few years, magnesium carbonate, 
technical grade, bags, carlots, freight equalized, was quoted at 9 to 9% 
cents per pound and magnesium carbonate, U. S. P. grade, at 10% to 
11% cents. Magnesium carbonate is quoted freight allowed to New 
Jersey (except to Atlantic, Burlington, Cape May, Cumberland, 
Gloucester, Ocean, and Salem Counties) and to Philadelphia County, 
Pa. Freight was equalized with New York City on all other destina- 
tions. Magnesium chloride, flake, barrels, carlots, works, was in- 
creased to $45.00 per ton in July. Epsom salt, technical, bags, car- 
lots, was quoted at $2.15 per 100 pounds throughout the year. Tech- 
nical-grade calcined magnesia, cartons, works, was quoted at 32 to 
34% cents per pound; synthetic, rubber grade, cartons, works, was 29 
to 31 cents per pound; U. S. P. light, cartons, at 34 to 36 cents per 
pound; and U.S. P. heavy, barrels, at 36 to 38 cents per pound. 


FOREIGN TRADE ! 


The domestic shortage of refractory magnesia accounted for sizable 
imports from Austria—the only important shipment from this country 
since before World War II. The small imports of magnesia from 
India and Canada shown in table 5 are principally high-grade periclase 
or electrical-grade magnesia. 


! Figures on imports and'exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 5.—Magnesite imported for consumption in the United States, 1948-50, 
by countries 


[U. 8. Department of Commerce] 


1948 1949 1950 


Country 


Short Short Short 
fons Value tons Value tons Value 


CRUDE MAGNESITE 


32323222 ĩ ]öXñ.ẽw. UHR EN 319. 616 
a AA EEN ME? 14, 909 546 25, 911 
% A AA AAA A PE AAN 55 2, 400 
va, BEER 1, 008 43, 474 
GROUND CAUSTIC-CALCINED MAGNESITE 
F e PEA PP EE 6 | $245 
Canada EE 8 1 A 
Mal... EE A: E E, PA, MAS 44 | 1, 720 
1 ͥ EE 662 23, 898 1, 059 40, 063 
Netherlands 5 1 8 
United Kingdom......................... 8 1, 108 9 1, 247 
POUR WEE asa 676 25, 393 1, 118 43, 275 
DEAD-BURNED AND GRAIN MAGNESITE AND PERICLABE 
ET EE (i) o A 11,839 | $622, 927 
British Guiana. -...oooconcoccocococooon.- 58 e MAS EE AAA 
/ eer 2, 984 292, 107 1,369 | $133. 518 2 104 188, 690 
Czechoslovakia. ll 1, 102 48, 000 |..........].--......- 
EE peus AN eat EH, De, KEEN? 177 6, 009 
q OS D 3, 042 297, 837 2, 471 181, 518 14, 120 817, 026 


1 Less than 0.5 ton. 


TABLE 6.—Magnesium compounds imported for consumption in the United 
States, 1946-50 


[U. 8. Department of Commerce) 


Magnestum Magnesium l Manufac- 
Saldo or: [-Magnesum | tege Magnesia. | soltsiand tures of 
magnesia precipitated (anhydrous (epsom salt) compounds, carbonate 


and n. 8. p. f.) n. s. p. f.! of magnesia 


Year — Ge TON A get UPC. xir RON 
Short Short Short Short Short Short 
tuna Value tons Value toris Value tona Value tons Value tons Value 
1948 22.2. 50'$16, 205 145 $23, 428 38| $1,539] (3) $2 11| 8, 99 
19477. (3) 20 136; 34,799 3 348! (4) 5 6| 14. 335 
II/ A enu 282| 82, 305 6 VOL onc as E 9| 7,809; (5) $49 
1949. .......... MI 2 192; 61,385 6 852 358; 9,923 9| 7,601|..... 
ö EN, A 234| 51, 043 8 835 1, 962 45, 233 158} 24, 851 3| 1,479 


t Includes magnesium silicofluoride or fluosilicate and calcined magnesium sulfate. 
3 20 pounds. 3198 pounds. 138 pounds. 5200 pounds. 50 pounds. 
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TECHNOLOGY 


European all-basic open-hearth furnace designs and general prac- 
tices were investigated to determine if they suggest improvements in 
similar-type hearths in the United States. The results of this investi- 

ation were presented in considerable detail. It was concluded that 

improvement of some domestic practices, particularly in design of 
furnace port ends, may result from use of European techniques. 
In other instances, American techniques may improve results in 
European all-basic open hearth furnaces. Many of the designs and 
techniques on the other hand, are similar.? 

Progress reports on all-basic furnaces in the United States and 
Canada were presented. Experience during the year indicated that 
the all-basic furnace had not as yet proved economically advantageous 
over the conventional silica-roof furnaces which is probably due to 
the cost of basic construction and high rate of fuel consumption.’ 

The performance of high-magnesia ramming mixes, a controversial 
sal during the past few years, was reviewed for one open-hearth 
shop.‘ 


WORLD REVIEW 


Austria.—The accompanying table shows that the Austrian 
magnesite industry is continuing to recover from the postwar slump 
and is increasing its output of magnesite. Increases will also be noted 
in Greece, Southern Rhodesia, Union of South Africa, and others. 

The General Refractories Co. of Philadelphia, Pa., purchased all of 
the outstanding capital stock of the American-Austrian Magnesite 
Corp., which owns all of the stock of Austro-American Magnesite Co., 
which in turn owns and operates magnesite deposits and a refractory 
brick plant near Radenthein, Austria. Production from this operation 
is expected to be increased by the application of "American patents, 
processes, and know-how.” $ 

In an agreement signed February 25, 1950, and effective March 1, 
1950, valid for 1 year, magnesite bricks and other refractory products 
valued at $40,000 are given in list B, Austrian export goods for Greece.‘ 

Magnesite and magnesite brick valued at 300,000 Swedish kronor 
are listed under Austrian export goods in a supplemental protocol to 
the Austro-Swedish agreement of April 2, 1948, made effective in 
Vienna December 19, 1949, extending the formal trade agreement 
between the two countries to December 31, 1950.’ 


? Heuer, R.P.,and Fay, M. A., The All-Basic Open Hearth, European and American: Am. Inst. Min. 
and Met. WT Proc. Open-Hearth Conference, vol. 33, 1950, pp. 189-212. 

3 Yarotsky, M. F., Progress Report on All-Basic Furnace at South Works, Carnegle-Illinois Steel Corp.: 
Am. Inst. Min. and Met. Eng., Proc. Open-Hearth Conference, vol. 33, 1950, pp. 217-219. 

Moore, A. K., Progress Report on All Basic Furnace at Steel Co. of Canada: Am. Inst. Min. and Met. 
Eng., Proc. Open-Hearth Conference, vol. 33, 1950, pp. 219-220. 

Smith, Rudolph, Performance of High-Magnesia Ramming Mixes: Am. Inst. Min. and Met. Eng., 
Proc. Open-Hearth Conference, vol. 33, 1950, pp. 242-244. 

0 Rudolph, High-Magnesia-Content Ramming Mixes: Refractories Jour., No. 9, September 1950, 
pp. 364-367. 

5 Pit and Quarry, vol. 42, No. 11, May 1950, p. 164. 

* Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 1, July 1950, p. 39. 

7 Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 2, August 1950, p. 43. 
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TABLE 7.— World production of magnesite, by countries, 1 1944-50, in metric tons 
[Compiled by Helen L. Hunt] 


Country 1 1944 1945 1946 1947 1948 1949 1950 

Argentins E PR acess te bes (3) (3) (3) (2) (3) 
Australia..... ecce ce e Ee rr 32, 213 23, 453 22, 386 37, 402 , 962 , 129 31, 
ée Lia 8 480, 500 93, 200 95, 400 223. 200 405, 600 520, 500 543, 817 
Brazil A 8 (3) 2, 009 (2) (2) 850 43, 110 (2) 
Cyprus (exports)............... 144 288 3 30 1 20 20 
Czechoslovakía.................|....... 555 173, 300 (2) (2) 4 173, 000 
Germany: Federal Republic. .| * 5 20,000 (2) (3) (3) (2) 11, 264 (3) 

I ge 1, 4, 500 13. 700 12, 168 17, 090 26, 256 
E ³ĩ³ A 8 42, 609 28, 793 45, 394 52, 363 49, 103 92. 018 (2) 
Italy AAA 8 1, 490 494 61 1, 69 1, 002 4 
e oes buen ce 14 61 I DEE 10 181 
Korea: e : 

Don steer enden e ) 157,745] 22,881 | O D 0 D D 

(ö ³˙¹ ZA EE 64,618 (2) (2) OI 6 
New Zealand. 105 113 380 368 549 568 3 
Norway 1. 554 1, 744 1,174 1,710 1,740 1, 100 2) 
Poland 3 (3) (3) 3, 802 (?) (3) 3) 
Southern Rhodesia............. 5,125 4, 278 3, 824 5,321 5, 722 7, 040 8, 615 
JN A ote 5, 269 7,626 10, 761 5, 394 9, 897 6, 691 7, 85 


Tanganyika (exportss 77777777 LLL] LL LL LL] ro lr ler eee 
Turk 


1 Unless otherwise stated, quantities in this table represent crude magnesite mined. In addition to coun- 
tries listed, magnesite is also produced in Anglo-Egyptian Sudan, Canada, China, Cuba, U. 8. 8. R., and 
Mt arig, but data on tonnage of output are not available; estimates by senior author of chapter included 

to 


The Canadian uction was actually magnesitic dolomite and brucite, valued as follows: 1944: 
C$1,139,281; 1945: C31, 278,506: 1946: C$1,225,593; 1947: C$1,167,584; 1948: C$1,587,709; beginning in 1949 value 
includes magnesium metal: 1949: C$1,536,200; 1950: C$1,473,377. 

2 Data not available; estimate by senior author of chapter included in total. 

A Excluding New South Wales and South Australia. 

* Estimate. 

$ January to June, inclusive. 

* Exports. 

? Bureau of Mines not at liberty to publish figure; included in total. 


France.—A decree dated December 10, 1949, authorizes the 
National Industrial Nitrogen Office (Office National Industriel de 
l'Azote) to increase its financial participation in the potash and 
magnesia mines of Boudigot.* 

Greece.—As of July 10, 1950, barter premiums on “Groupe 1" ore 
exports included raw magnesite and listed premiums of 13,400 drach- 
mas to the dollar and 27,100 drachmas to the pound sterling; premiums 
on “Groupe 2" ores, which include caustic and dead-burned magnesite, 
Ke 9,200 drachmas to the dollar and 18,850 drachmas to the pound 
sterling. 

Pens gels Athene from the standpoint of exploitable reserves 
magnesite deposits in Venezuela have long been considered promising, 
production costs have made Venezuelan magnesite uncompetitive in 
world markets; and, with a relatively small domestic market, the 
industry has received little impetus in recent years. Indications are 
that output, all of which was from the Island of Margarita, State of 


8 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 1, January 1950, p. 41. 
* Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 5, November 1950, p. 50. 
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Nueva Esparta, was negligible. Domestic outlets for magnesite are 
largely reported by requirements from the pharmaceutical industry." 

No systematic exploration of magnesite resources in Venezuela 
has ever been undertaken. Magnesite production, which began 
early in the 1900’s, has been hampered continually by poor ee 
demand locally as well as abroad. The total output of crude mag- 
nesite, from the beginning of operations until about 1923 when the 
workings were abandoned, approximates only 40,000 metric tons. 
Production was not resumed until 1943, when it was undertaken in 
deposits near Porlamar.!! 


16 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 4, April 1950, p. 29. 
u Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 3, September 1950, p. 40. 


Manganese 


By Norwood B. Melcher 


A 
GENERAL SUMMARY 


EALERS and consumers of manganese ore in the United States 

in 1950 experienced a record year in both imports and con- 

sumption. Receipts rose for the second consecutive year and 
even exceeded those in 1946, when Russia was the main supplier, 
although less than 4 percent of the 1950 total was supplied by the 
Soviet Union. This record was made possible by expanding ship- 
ments from several of the usual suppliers of recent years, and only 
very small tonnages originating from new sources. 

India established an all-time record high in shipments to the United 
States during the year. Receipts from India, most of which were 
metallurgical-grade ore, comprised 34 percent of the import total. 
This Indian ore averaged 47.5 percent Mn but contained rather high 
iron. Ore from Central Provinces was more suited for blending with 
the high-iron ores of South Africa than was the material from the 
other Provinces. 

The Union of South Africa was the second-largest supplier in 1950, 
furnishing 26 percent of the United States import total. Reserves 
of manganese in the Union of South Africa are sufficient to permit 
large expansion in the shipments from that country; however, move- 
ment to the United States, as well as other countries, is hindered by 
shortage of transportation facilities, particularly railroad cars in the 
Union. Also, in 1950 some limitations were felt because of a shortage 
of ocean bottoms late in the year as a result of transportation demands 
of United Nations forces in the Far East. 

Gold Coast provided some of the most desirable grades of metal- 
lurgical ore, being high in manganese and low in iron. Thus, this 
material is in demand for blending with the higher iron ores from 
South Africa and India. Gold Coast also provided the bulk of the 
total United States receipts of battery- and chemical-grade ores 
during the year. The oxide ore from Gold Coast is suitable as a 
natural ore in the manufacture of dry-cell batteries and is also used 
for many chemical purposes, including the production of hydroquin- 
one, permanganates, fluxes, and dyes. 

Receipts of ore from Cuba (general imports) increased 59 percent 
over 1949. Increased mining activity in Cuba, resulting from higher 
prices, caused a 26-percent increase in that country’s production, 
which, at the end of the year, was at a rate of virtually 100,000 tons 
annually. Indications were that this rate would be expanded some- 
what further in the future. f 

Mexican shipments dropped sharply during the year, owing to 
abandonment of certain operations as a result of high costs and the 
uncertainty of adequate rail-shipment facilities in Mexico. 

757 
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TABLE 1.—Salient statistics of the manganese industry in the United States, 
1946-50, gross weight in short tons 


1946 1947 1948 1949 1950 
Manganese ore (35 percent or more Mn): 
Mine shipments: : 
Metallurgical ore. 134, 381 125, 428 119, 828 110, 928 122, 944 
Battery o re‚e & 18, 295 6, 189 10, 845 14. 983 11. 507 
Miscellaneous oro———ꝛ ------------- 1 959 10 427 224 1 S reed ens 
Total mine shipments............... 143. 635 131, 627 131, 100 126, 135 134, 451 
General im ports 1, 749, 223 1, 541, 818 1, 256, 597 | 2 1, 544, 584 1, 834, 925 
Consumption.................... LL. .... 1,136,687 | 1,419,131 | 1,538,398 | 1,360, 042 1, 650, 429 
Ferromanganese: 
Domestic production 491, 973 614, 626 647, 617 577, 345 719, 680 
Imports for consumption. ............... 32, 130 81, 307 98, 220 65, 014 109, 948 
Ert 2. 951 20, 168 19. 696 6. 627 580 
Consumption ———-r: l.) 501, 260 662, 214 670, 774 617, 645 774, 852 
Bpiegeleisen: 
Domestic production 111, 696 134, 329 112, 610 78, 167 42, 375 
Imports for consumption. ..............- KEN AAA EE 1, 737 8, 595 
e 7,513 305 WEE 363 
Consumption.........--.......--.----.-- 112, 700 120, 019 102, 392 75, 841 76, 280 


t A small quantity of miscellaneous ore is included with battery ore. 
2 Revised figure. 


As the 1950 rate of imports was believed to be about the maximum 
that could be obtained from present facilities, the need for develop- 
ing new deposits and sources of manganese became more and more 
pressing. The Interdepartmental Manganese Coordination Com- 
mittee, mentioned in Manganese chapters for previous years, dis- 
solved its activities during the summer, when it appeared that the 
need for this coordinated effort between industry and various inter- 
ested Government agencies had accomplished the goals for which it 
had been created and that expanded production would now have to 
await the execution of the various long-term development programs. 
Belgian Congo and Brazil were expected to become increasingly im- 
portant as foreign suppliers of manganese ore in the future as a 
result of these programs. 

Expansion of mineral production in the United States was one of 
the purposes of the Defense Production Act of 1950, Public Law 
774, 81st Congress, second session, approved September 8, 1950. 
This law provided for Government assistance in developing domestic 
mineral dE through contracts for Government purchases at 
above-market prices, if necessary; provided for direct loans to finance 
new capacity when other means of financing were not available; and 
provided loans on a Government-industry-participation basis for ex- 
ploration of areas geologically favorable for the discovery of new 
reserves. In the last program, later administrative determination 
resulted in Government participation, with regard to manganese, 
of 75 percent. 

The only contract concerning manganese to be completed in 1950 
was a purchase contract with Manganese, Inc., for production of 
high-grade sintered concentrates from the deposits of ore at the 
Three Kids Mine in Clark County, Nev. This contract, which was 
signed with the Emergency Procurement Service (General Services 
Administration), called for production to begin in the middle of 1952. 
By the end of 1950 several other applications had also been received 
by the Defense Minerals Administration, the agency set up to handle 
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applications that affected minerals. These applications covered 
various types of possible Federal assistance, but none except the 
Manganese, Inc., application were finally acted upon in 1950. A 
fourth means of Government assistance, which, although ineffectual 
in 1950, became available after passage of the Defense Production 
Act, was a provision in the Internal Revenue Act of 1950, section 
124A. This provided that companies engaged in defense production 
could, under certain circumstances, amortize new facilities as rapidly 
as in 5 years. Administrative determinations were made as to the 
extent of the investment that could be amortized on this basis ac- 
cording to individual circumstances. 

Research on manganese took on a new impetus in 1950, much of 
the work being carried out wi the Bureau of Mines, The most 
important projects were the planned construction of a 50-ton-per-day 
pilot plant at Boulder City, CS to treat and beneficiate low-grade 
ores from Artillery Peak, Ariz., and other low-grade ores, and the 
construction of an experimental blast furnace and pilot plant in 
Pittsburgh, Pa., to experiment with recovery of manganese from 
basic open-hearth slag. This latter project has fascinating possibili- 
ties for commercial production, inasmuch as the raw material used 
has previously been largely discarded, and as much as one-half of our 
domestic requirements for manganese could be satisfied through full- 
scale plants of this type. Both pilot-plant projects were made 
GE by the appropriation of $850,000 by the Congress late in 
the year. 
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FIGURE 1.— General imports and domestic production (mine shipments) of manganese ore. 1900-50. 
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DOMESTIC PRODUCTION 


Table 2 shows the various types of manganiferous materials shipped 
by domestic producers from 1946 to 1950. 


TABLE 2.—Manganiferous raw materials shipped by producers in the United 
States, 1946-50, in short tons 


Metallurgical ore 


Year Manganese 
ore (35 per- 
cent or more 

Mn) 


1946. ......... 134, 381 


1947.......... 125, 428 
1948. ......... 119, 828 
1949. 110, 928 


1A small quantity of miscellaneous ore is included with battery ore. 


Shipments of various grades of manganese-bearing ores during the 
last 5 years are given by States in tables 3 to 5. In addition, battery 
and miscellaneous ores were produced in Montana, and manganiferous 
zinc residuum was produced from New Jersey zinc ores. 


TABLE 3.—Metallurgical manganese ore shipped from mines in the United States, 
1946-50, by States, in short tons 


TABLE 4.—Ferruginous manganese ore shipped from mines in the United States, 
1946-50, by States, in short tons 


TABLE 5.—Manganiferous iron ore shipped from mines in the United States, 
1946-50, by States, in short tons 
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Alabama.—Two operators in Cherokee and Calhoun Counties 
shipped manganese ore averaging (natural) 40 WE manganese. 

Arizona.—The Denison Manganese Co. shipped manganese ore 
containing (natural) 43 pene manganese from the Long Valley mine 
in Coconino County, and the U. S. Manganese Corp. shipped a (natural) 
47 percent ore from Gila County. The Federal Bureau of Mines 
continued the development project on the Artillery Peak manganese 
deposit. This work consists of driving underground workings and 
core drilling, along with sampling. 

Arkansas.—Shipments of ore from Independence County were made 
by Denison Manganese Co. at (natural) 37 percent manganese, and 
the Westmoreland Manganese Co. shipped hand-sorted ore averagi 
(natural) 56 percent manganese. 'lhese companies also shippe 
ferruginous ore of (natural) 27 percent manganese. 

dlifornia.—Four operators shipped (1) a small tonnage of manga- 

nese ore containing (natural) 49 percent manganese, and (2) ferru- 

nous ore averaging (natural) 20 percent manganese from Humboldt, 
iverside, &nd Siskiyou Counties. 

Michigan.—Shipments of manganiferous iron containing (natural) 5 
to 6 percent manganese were made from Iron County. 

Minnesota.—The Hanna Coal & Ore Corp., Oliver Iron Mining Co., 
and Pickands, Mather € Co. shipped manganiferous iron ore from 
Crow Wing and St. Louis Counties averaging (natural) 0.2 percent 
manganese. Hanna also shipped 16,206 net tons of ferruginous ore 
containing (natural) 11 percent manganese. 

Montana.—Montana continued to hold its position as the major 
producing State for manganese ore. Anaconda Copper Mining Co. 
produced crude ore from the Emma and Butte Hill mines in Silver Bow 
County and processed it into nodules containing (dry) 58.9 percent 
manganese, easily maintaining the position of the largest single pro- 
ducer of manganese ore in the United States. In Granite County of 
the Philipsburg district, the Trout Mining Division of the American 
Machine E Metals, Inc., E middlings averaging (natural) 22.7 
percent manganese. Trout Mining Division and Taylor-Knapp Co. 
shipped 11,507 tons of battery-grade manganese ore averaging 
(natural) 42 percent manganese, or 66 percent MnQ,. 

Nevada.—Eleven operators produced ferruginous ores averaging 
(natural) 27.4 percent manganese. The largest operator in Nevada 
was the Charleston Hill National Mines Co., which operated in Hum- 
boldt County. All ore was shipped to blast furnaces in Utah for 
consumption. 
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TABLE 6.—Manganese and manganiferous ores shipped from mines, in the 
United States in 1950, by States 


Metallurgical Battery 
Short tons Short tons 
Ship- Ship- 
pers Manga-| pers 


oe: os —— — —— | sn | o | rs — 


Alabama 


3% A 
C 
FCE 
per E, A 

2 
„2 A tee iens 
A E A 


— ps als ee 22 e 


o 

D 

a 

0 

1 

i 

i 

a 

t 

t 

1 
TO 


—Á— | rc | —— M JM —äüUhu 2 — | | M————— 


2 


— | cee | ens | ——— | eee | Comey | nen | eee | e; 
eee — | eee | ene | ————— | ee | | | nt] 


Ferruginous manganese 
ore: í 


— |—— | ee — | ee | eee . — . — 


—— ee 2—ů — 144 ory 


— . • EG̈àü⁴ ——P—ä ü 
— a a —— AAA | — 


1 |117,619 | 6,587 PAN SO A 1 117. 619 6,587 ) 
Minnesota 3 (853, 632 | 52, 641 |......]........]|--...-.. 3 |853, 632 | 52, 641 
Utah 3 | 1,077 A PA 8 3 | 1,077 102 


Total. 7 972, 328 | 59, 3000 — 7 |972, 328 | 59,330 | 3, 940, 100 


t Containing 35 percent or more manganese (natural). 

2 Not available; estimate included in total. 

3 Estimate. 

4 Containing 10 to 35 percent manganese (natural). 

s 5 to 10 percent manganese (natural). 

* Figure withheld in order to avoid disclosure of individual company operations. 


New Mexico.—The Luck Mining & Construction Co. produced 
ferruginous ore from the Boston Hill mine in Grant County averaging 
(natural) 11.3 percent contained manganese. The Rock Products Co. 
produced manganese ore containing (natural) 42 percent manganese. 

Tennessee.—The Hambright mine in Bradley Cali shipped con- 
centrates averaging (natural) 55.4 percent manganese. 

Utah.—Thirteen operators in Utah shipped manganese ore contain- 
ing (natural) 35.5 percent manganese, ferruginous ore averaging 
(natural) 23.5 percent manganese, and manganiferous iron ore aver- 
aging (natural) 9.5 percent manganese. 

Virginia.—The Glade Mountain mine in Smyth County shipped a 
small tonnage of manganese ore containing 44 percent manganese. 


CONSUMPTION AND STOCKS 


With expanding steel production during 1950 requiring more man- 
ganese ore, total consumption during the year exceeded that of the 
revious year by 21 percent. Domestic mines supplied 7 percent and 
oreign sources 93 percent, compared with 10 percent and 90 percent, 
respectively, in 1949. Two and one-half percent was consumed in the 
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manufacture of dry cells, 1.5 percent went into chemicals, and 96 per- 
cent was used in the metals industry. Industrial stocks decreased 
from 928,349 tons on December 31, 1949, to 826,757 tons at the end 
of 1950, a decrease of 11 percent. A maldistribution of inventories, 
particularly in the lower iron grades, was apparent in 1949 and became 
more noticeable by the close of 1950. 


TABLE 7.—Apparent consumption of manganiferous raw materials in the United 
States in 1950 


Ore containing 35 9 Ore containing 5 to 


35 percent Mn 


percent or more Mn 10 percent Mn 


Mn 
content 


Mn 
Short tons | content Short tons 
(percent) (percent) 


— Kn —üÜw4k4gb | eS A 


Domestic shipments. ................. 134, 451 14. 85 972, 328 
Imports for consumptlon.............. 1, 925, 148 26. 49 1 43, 725 5. 18 
Total available for oonsumption.| 2,059, 599 17.58 | 1,016, 053 6. 06 


1 Estimated from consumption. 


Table 8 shows the actual tonnages of manganese ore containing 35 
percent or more manganese (natural) and manganese alloys consumed 
during 1949 and 1950 by product for which consumed, together with 
stocks in consumers’ hand at the end of the year. 


TABLE 8.—Consumption of manganese ore and manganese alloys in the United 
States, 1949-50, and stocks Dec. 31, 1950, gross weight in short tons 


Quantity consumed | In stock Dec. 31, 1950! 


Category of use and form in which consumed At plant, | In bonded 
1949 1950 SE warehouses 


warehouses only 


Manganese alloys and manganese metal: 
Manganese ore: 


Re Me — 129, 980 99, 441 o 
rr;;;;; ³o d d done 1,135, 202 | 1,421,053 667, 542 488, 876 
Total manganese ore. ..-.--..-..----------------- 1,265, 182 | 1, 520, 494 721, 179 488, 876 
Aaen EN DEE 36, 421 17, 736 
iel A J A 3 818 

SINCOMBANPANO96 2256s ecu ] ĩ᷑ͤ === WEE 3) 

Manganese briquets -...c.wec cece 5 cece 88 9) 3 

Steel ingots and steel castings: ? 
Manganese ore: 
neee ĩ⅛ð—ͤ 1. 196 2, 667 S PA 
Foreign 3J2ͤͤ T8 2, 542 858 III 
Total manganese ore. 4ͤ4«õ«« 3, 738 3, 525 1.534 “d 
=== eS a 
mangan 

High-earbon `. e di 559, 084 688, 972 111,489 EE 
f ß O ei 
Total ferromanganese... e 587, 390 739, 703 121, 158 |...--------- 
Spiele. deser naaa 57, 693 59, 573 30, 482 |...........- 
donne ꝛð2N y 56, 055 70. 303 10,0 X 
=LA 


For footnotes, see end of table. 
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TABLE 8.—Consumption of manganese ore and manganese alloys in the United 
States, 1949-50, and stocks Dec. 31, 1950, gross weight in short tons—Continued 


Quantity consumed | In stock Dec. 31, 1980 3 


Category of use and form in which consumed 


1949 1950 
Bteel castings: 4 
anganese ore: 
Dome“ 35 210 
Fi; ³ r 8 491 477 
Total manganese ore 526 687 
Ferromanganese: 
ee DEE 19, 157 23, 703 
um- carbon eee 
r eem ) 1051 1, 309 
Total fſerromangan ess ««««« 20, 208 25, 102 
Bnlegelclsen EE 8, 182 6, 741 
Slllcomanganese 6, 362 8, 107 
Pig fron: 
Manganese ore: 
Dane 210 2, 049 
Fei 39, 476 57.079 
r ðVͤſ nS das ee nce 39, 686 59, 128 
Dry cells: 
Manganese ore: 
Dorle. SE 3, 747 3, 360 
ͤĩÜ§ĩ;O—wào%ſ . 8 30, 722 37, 950 
Total manganese oro 34, 469 41,319 
Chemicals: 
Manganese ore: 
Domesticos See 5,373 8, 603 
o EE 11, 068 16, 673 
Total manganese or 16, 441 25, 276 
Miscellaneous products: § 
Ferromancanese: 
High-carbon e eege ed 7, 203 7, 203 
Medium carbon... n coser 2, 844 2, 844 
...... See 
Total ferromanganese. ...--.--..----------------- 10, 047 10, 047 
Spiele. 8 9, 966 9, 966 
Filicomaneanoese..... eee 910 910 
Manganese briquets———- 8, 427 8, 427 
Grand total: 
Manganese ore: 
Pn dorsal 140, 541 116. 339 
i ß 1, 219. 501 1, 534, 090 
Total manganese ore. e * 1, 360. 042 | $ 1, 650,429 
Ferrnmanranese: 
Aiigh-car bono nnn ee 585, 444 719, 878 
el 32) EEN 
Total ferromanganese. .....---------------------- 617, 645 774, 852 
Spleens 8 75, 841 78, 280 
filicomanganese.... LL LLL cc cc c eL ee cce no 63,327 79, 320 
Mancaness rig fi R, 427 8, 427 


t Exciuding Government stocks. 

3 Data not ava!lable. 

3 Includes only that part of castines made by companies that also produce stec] ingots. 

$ Excludes companies that produce both steel castings and stec) ingots. 

Mei 1950 not available; 1949 figures carried over to show approximate magnitude of 88 

Stocks 

* The greater part of the consumption of ore was used in the manufacture of ferromanganese and silico- 

manganese. Combining consumption of ore with that of ferromanganese and silicomanganese would 
result in duplication. 

! Excludes small tonnages of producers’ stocks. 
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The consumption of manganese (both in ferroalloy and directly 
charged ore) in 1950 per short ton of stcel manufactured was 13.6 
pounds compared to 13.2 pounds in 1949. This increase was in 
spite of efforts toward conservation and reflected particularly the 
expanded use of manganese in steels for defense uses. High-manga- 
nese steels used for defense purposes, such as armor plate, incresse 
the consumption ratio of manganese considerably. Of the manganese 
used per ton of steel in 1950, 12.2 pounds was in the form of ferro- 
manganese, 1.0 pound o 0.3 pound spiegeleisen, and 
0.1 pound ore. These data apply to consumption of manganese in 
the manufacture of steel ingots and that part of steel castings manu- 
factured by companies that also produce steel ingots. The companies 
reporting in this part of the survey are the same as those reportin 

roduction of ingots and castings to the American Iron and Ste 
titute. 

Electrolytic ie ee Electro Manganese Corp., Knoxville, 
Tenn., was the only producer of electrolytic manganese during 1950. . 


TABLE 9.—Ferromanganese and spiegeleisen imported into and made from 
domestic and imported ores in the United States, 1949-50, in short tons 


POT P A K EID AL ALIO 65, 014 
Domestic production Total... 577, 345 
From domestic ore (estimated 65. 671 
From imported ore (estimated 511, 674 
Total- A 


Ratio (percent) of Mn in ferromanganese of domestic 
origin to total Mn in ferromanganese made and 


AAA om zm m mm — ge ep 1443 «4 wees e e e error rr — — 


A o e o a k o ooo om o oo eem o ee age 


Ratio (percent) of Mn in spiegeleisen of domestic 
origin to total Mn in spiegeleisen made and 


Number of plants making spiegeleisen...............] |  Á4[............]| dé 


Total available supply of metallic manganese in ferro- 
manganese and splegelels en 821, 518. 


Percent of avaflable supply of manganese in: 
Ferromanganese and spiegeleisen Irmporte ..........|............ .06 A 
Ferromanganese made from imported ore OF | WEE 
Ferromanganese made frum domestic ore 
Splegelelsen made from domestic ore. ................]............ 
Ferromanganese and spiegeleisen madefrom domestic 

EE 8 
Spiegeleisen made and imported......................|............ 
Open-hearth, bessemer, and electric steel produced 


weem ge wm am mm ge e oe 


—ͤ—ũ—ĩa—ää 2 


77, 978, 176 |........ ....| 96, 836, 075 


1 None produced from foreign ore. 
3 Estimated. NE 
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Ferromanganese.—Output of ferromanganese in the United States 
increased 25 percent to 719,680 short tons in 1950 compared with 
577,345 tons in 1949. The following plants were active ER 
during the year: Bethlehem Steel Co., Johnstown, Pa.; Anaconda 
Copper Mining Co., Black Eagle and Anaconda, Mont.; the Electro 
Metallurgical Division of the Union Carbide & Carbon Corp., Ash- 
tabula, Ohio, Alloy, W. Va., and Niagara Falls, N. Y.; E. J. Lavino 
& Co., Reusens, Va., and Sheridan, Pa.; Tennessee Coal, Iron & Rail- 
road Co., Ensley, Ala; Carnegie-Illinois Steel Corp., Clairton, Du- 

uesne, and Etna, Pa.; Tennessee Products € Chemical Corp., 
Chaitanoogs: Tenn.; and Sloss-Sheffield Steel & Iron Co., North 
Birmingham, Ala. Manganese ore consumed in the manufacture of 
ferromanganese totaled 1,416,803 short tons in 1950. Of this quan- 
tity, 7 percent was of domestic origin and 93 percent foreign. "The 
domestic contribution in 1949 was 10 percent, and in 1948, 6 percent. 
The recovery of manganese from ore in making ferromanganese was 
83.6 percent in 1950 compared with 83.3 percent in 1949 and 84.6 
percent in 1948. Shipments of ferromanganese from producing fur- 
naces in 1950 increased 31 percent in quantity and 34 percent in 
value from 1949. Table 12 gives shipments for 1945-50. 


TABLE 10.—Ferromanganese produced in the United States and metalliferous 
materials consumed in its manufacture, 1946-50 


Ferromanganese produced Materials consumed (short tons) 


Manganese 
Manganese ore ore used per 
Year Manganese contained percent or more MSS Iron and ton of ferro- 
tons erous iron 
ores 
Foreign | Domestic 
19466 491. 973 883, 383 80, 377 4, 829 1. 059 
1047... ez 614, 626 1, 075, 043 109, 987 1, 340 1. 928 
1948. ............- 647, 617 1, 209, 249 78, 702 b, 930 1. 989 
194999. 577, 345 1. 054, 445 114, 924 2, 540 2. 025 
1950.............- 719, 680 1, 311, 421 105, 382 |...........- 1. 969 


TABLE 11.—Manganese ore used in manufacture of ferromanganese in the 
United States, 1946-50, by source of ore 


1946 1947 1948 1949 1950 
Mn Mn Mn Mn Mn 
Source of ore Gross Con: | Gross | DI: | Gross | DI: | Gross | DÉI | Gross | OD 
weight 13955 welght SE weight T weight sent weight ae 
(short ral (short ral (short ral (short ral (short ral 
tons) tons) tons) tons) tons) 
(per- (per- (per- (per- (per- 
cent) cent) cent) cent) cent) 
Donee Eu 80,377| 58.66, 109, 987| 59. 53 78,702} 59.26| 114,924| 59.13| 105, 382 58 02 
orelgn: 
Africa... 23, 225|) 47.18| 313, 027] 47.35| 386. 503| 46. 69] 367,339; 46. 24] 606, 248 46. 00 
Brazil. 161. 456} 40. 98 139.300] 40. 49 159,668} 40. 81] 138 917] 40. 76 128. 940 40.82 
Chile 2. 47. 45 298] 47.23 5. 195 47.91 3, 838! 47.78 7, 27 47. 68 
Cuba........... 165.951| 46. 53 74,102| 44. 00 35. 328 42.87 36. 344 38.83 42, 893! 39.20 
Ind ia 207, 769 48.33} 369, 101] 49.94) 304. 607 47. 82 258,372] 46. 96 447. 749 48.15 
Mexico . 22, 492 47.23 33, 382| 41.16| 40, 420 41.79 27,952; 40. 81 25,851} 41.48 
Philippines 2 1960 51. 64 7, 763 46.13 10, 922} 45.12 5.036, 46. 84 
III ⁰ A MAS 8 6 EE Here 2,928| 45.97 
U. 8. S. R 206; 44. 59 135, 637 47. 71] 269,765) 46. 08 210, 761 44. 91 44, 497 43.59 
6. 77 


Grand total. . 963, 760 47. 21, 185, 030 48. S 287,951, 46. 61;1,169,369| 46. 411, 416, 803| 4 
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TABLE 12.—Ferromanganese shipped from furnaces in the United States, 1945-50 


Year Short | value Year Short | value 
655 ta 610 376 | $78, 907, 189 1948 650,193 | $00, 126, 657 
JJ 493,808 | — 61,355, 778 1049—————.—.— 560,180 | ` 86. 463, 708 
CC 614, 647 | — 79,972, 673 || 1850————.—.—. 731,421 116 043, 055 


Spiegeleisen.— Production of spiegeleisen in the United States 
continued to decline in 1950 to 42,375 short tons from 78, 167 tons in 
1949 and 112,610 tons in 1948. Shipments, however, rose 21 percent 
in quantity, and the value increased 30 percent. 

hree companies produced spiegeleisen in four plants in 1950: New 
Jersey Zinc Co., Palmerton, Pa., Carnegie-Illinois Steel Corp., Clairton 
and Etna, Pa., and The Tennessee Coal, Iron € Railroad Go., Ensley, 
Ala. No foreign materials were reported used in the manufacture of 
spiegeleisen in 1950. 


TABLE 13.—Spiegeleisen produced and shipped in the United States, 1945-50 


Shipped from furnaces Shipped from furnaces 
PP.. Produced. 
Short Sey Short 
0 ns 0 

tons Value nr Value 

157, 774 $5, 108, 144 || 1948 112. 610 108, 960 $5, 261, 650 
114, 982 8, 793, 673 || 1949 78, 167 53, 888 2, 972, 653 
124, 517 4, 980, 030 || 1950 42,375 65, 163 3, 875, 823 


Manganiferous Pig Iron.—Pig-iron furnaces used 902,110 tons of 
manganese-bearing ores containing (natural) over 5 percent manga- 
nese in 1950. Of the ore used, 708,401 tons was of domestic and 193,- 
709 tons of foreign origin. Of the domestic material used, 622,864 
tons contained (natural) 5 to 10 percent manganese, 83,488 tons con- 
tained 10 to 35 percent manganese, and 2,049 tons contained over 35 
percent manganese. Of the foreign material used, 43,725 tons con- 
tained less than 10 percent manganese, 92,905 tons contained 10 to 35 
percent manganese, and 57,079 tons contained over 35 percent manga- 
nese. 

Battery and Miscellaneous Industries. —Manufacturers of dry cells 
used 41,319 short tons of manganese ore during 1950; of this total, 
3,369 tons were of domestic and 37,950 tons of foreign origin. Chemi- 
cal plants used 25,276 tons, of which 8,603 tons were domestic and 
16,673 tons imported. All of the ore used contained (natural) over 35 
percent manganese. The principal use of chemical ore is in the manu- 
facture of manganese sulfate fertilizer and of hydroquinone for photo- 
graphic use. anganese ore for battery use should have a high 
content of available oxygen with minimum iron and be relatively free 
from such metals as arsenic, nickel, copper, and cobalt, which are 
electronegative to zinc. Preferably, battery manganese ore should be 
poorly crystallized and consist of the gamma oxide known as cryp- 
tomelane. Ore for chemical use, on the other hand, is usually 
predominantly pyrolusite. 
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TABLE 14.—Foreign ferruginous manganese ore and manganiferous iron ore 
consumed in the United States, 1947-50, in short tons 


Ferruginous manganese ore Manganiferous fron ore 


Source of ore 


PRICES 


Manganese Ore.—Prices of manganese ore containing 48 percent 
manganese, as quoted by E&MJ Metal and Mineral Markets, ranged 
at the beginning of 1950 from 81.8 to 83.8 cents per long-ton unit, includ- 
ing duty c. i. f. eastern and southern ports. At the end of the year, 
prices ranged from 92 to 96 cents per unit, with duty to the account 
of the buyer. The long-ton unit upon which the price of manganese 
ore is based is 1 percent of a long ton (22.4 pounds) of contained 
manganese. Prices of chemical ore are given on a per ton basis, with 
a minimum requirement of manganese dioxide: A duty of one-fourth 
cent per pound of contained manganese was imposed on all ores 
imported in 1950, except those from Cuba and the Republic of the 
Philippines, which entered duty free. 

Manganese Alloys.—The average value, f. o. b. producers' furnaces, 
for ferromanganese shipped during 1950 was $158.65 per short ton, 
compared with $154.35 in 1949. According to Iron Age, the selling 
price of ferromanganese in carlots at eastern centers rose from $173.40 
per gross ton at the end of 1949 to $181.20 in December 1950; the 
average for the year was $174.48. The average value of spiegeleisen, 
f. o. b. domestic furnaces, was $59.48 per short ton compared with 
$55.16 in 1949; and the quoted price on a gross-ton basis, as given by 
Iron Age, rose from $65 at the end of 1949 to $70 at the close of the 
year. The average quoted price per gross ton was $63.13 in 1950. 


FOREIGN TRADE! 


Imports of all grades of manganese .ore (battery, chemical, and 
metallurgical) are shown by countries in table 15. "The data include 
imports of batterv-grade ore totaling 85,311 short tons in 1950. Of 
this quantity, 63,464 tons came from Gold Coast, 8,705 tons from Cuba, 
6,535 tons from French Morocco, 5,928 tons from Union of South 
Africa, 554 tons from Chile, and 125 tons from Mexico. It is known 
that these imports include some receipts of chemical ore, particularly 
those from Gold Coast. This ore averaged 53.9 percent manganese, 
or 85.2 percent MnO?. Imports for consumption of battery ore totaled 
67,832 short tons valued at $2,000,771 or $29.50 per short ton f. o. b. 
foreign ports. Of the total, Gold Coast supplied 44,016 tons valued 
at $1,293,831; Cuba (chemical), 8,705 tons, $276,984; French Morocco, 


! Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. E 
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6,535 tons, $280,000; Union of South Africa, 5,928 tons, $72,048; 
India, 1,969 tons, $64,904; Chile, 554 tons, $10,084; and Mexico, 
125 tons, $2,920. 
Imports for consumption of ferromanganese in 1950 increased 69 
ercent over 1949; exports decreased 91 percent to only 580 tons. 
xports of manganese ore and concentrates totaled 8,962 tons valued 
at $458,054. 


TABLE 16.—Ferromanganese imported for consumption in the United States, 
1948-50, by countries 


[U. S. Department of Commerce] 


1948 1949 


Country Gross 


(short | (hort (sho 

S) | tons) tons) | ton 
Belgium-Luxembourg.......].......|.......].------...]- -.--.. |]- -.---.]- ------.-- 215 170 $28, 133 
Gass 3 72, 3160 57. 47789. 957, 681| 32, 526! 25, 78884. 762, 495, 24, 029| 19. 099 3,315, 823 
lll ASA 8 110 87 14. 404 
Hl ² 86 14 8 // 
FF ĩ».ͥ ¹mA ⁵ĩ» 6. ᷑œn , ů :::: A D . 8 9, 965| 15, 533| 2 578, 054 

G ³˙ðw ũðẽ⁰ mñũt - dd x 8 110 95 

/.... O A E 11 11 2, 513 622 504 80, 467 
Loa: f A PA A 45 4 870] 222 ⁰ DEE 
Norway 25, 904| 20, 949 4, 558. 912] 32, 407 26, 320 6, 534, 494| 60, 223| 48, 3780 9, 542, 794 
FF... teni. A EE 50 4 11, 160 
AER AAA E A A SO 8 4,122| 3,215| 574,080 
United gde, A A A 58 5 12, 464 
DAIT IESi T DEEE A A A O seien o ?“ü œr² ehe 444 322 53, 670 
Ke WE 98, 220| 78, 426/14, 516, 593) 65, 014] 52, 167 11, 305, 609 109, 948) 87, 493/16, 237, 775 


TABLE 17.—Spiegeleisen imported for consumption in the United States, 1944—50 
[U. S. Department of Commerce) 


Short Short 
Year tons Value Year tons Value 
JOM EE 3, 701 r EE, sr oc 
19188 —.(“ 3, 146 142, 883 III vie 1. 737 $86, 217 
I A 321 16.512] 19390. cee see ee ecce cue 8, 505 474, 250 


TABLE 18.—Ferromanganese exported from the United States, 1945-50 
[U. S. Department of Commerce] 


Geer e ight 

weigh weig 

Year (short Value Year (short Value 
tons) tons) 

ö 836 $175, 556 || 194332 19, 696 $2, 900, 645 

VVT 2. 951 381, 194 || 190222222 6, 627 1, 360, 279 

ui EEN 20, 168 2, 811, 653 AA 8 580 139, 876 


WORLD REVIEW 


Table 19 shows, insofar as statistics are available, the world pro- 
duction of manganese ores from 1945 to 1950 and their average 
manganese content. Official statistics of the countries are used, 
supplemented by data from semiofficial and other sources. 
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TABLE 19.—World production of manganese ore, by countries, 1945-50, in metric 
tons 


{Compiled by Pauline Roberts} 


1 


Country ! Percent | 1945 | 1946 | 1947 | 1948 | 1949 | 1980 
North America: 
Canada (shipments) ) . eran Seer 204 N (2) 
Süss 8 36-50+| 198,247 130, 764 50, 397 29, 073 62, 503 3 78, 903 
y e A ee 41-45 51, 959 25, 000 31, 400 63,800 | 4 53, 900 4 32, 400 
8 pap (shipments)... 35-H| 165,412 | 130,303 | 119,409 | 118,931 114, 427 121, 974 
. 35-38 4, 272 3 1 (2) (3) (?) 
Brazil (exports) . ............. 88-50 244, 649 | 149,149 | 142,092 | 141,253 | 149,896 | 4 162, 600 
CCC A earner ene 40-50 7, 445 20, 19, 352 22, 119 27,756 24, 523 
pe: 
Greece. ee 60-62 |.......... 15 |---------- (3) 1, 150 
Hungar r 35-48 * 6, 600 14, 780 83, 470 |" 4 40, 000 (3) 
ISI A 34-37 3, 297 8, 383 26, 547 24, 689 24, 219 16, 208 
Portugall 35-45 8, 114 5, 932 2, 444 280 508 708 
Rumania: ciones deg ge Ee 30-36 (2) 18, 807 (3) 4 47,000 | 65, 000 (3) 
Spar!” 40+] 24,889 29, 589 22, 428 18, 525 18, 651 4 17, 000 
Sweden 30+| 18,036 12, 504 10, 697 8,417 | *10,850 (3) 
Switzerland. .................].......... 2,757 SN GE, VE, y ER 
. 8. 8. R. (estimate)........ 41-48 2, 251, 000 |1, 700, 000 11, 800, 000 |1, 800, 000 |1, 500, 000 | 2, 000, 000 
United Kingdom............. J T 
Yugoslavia (estimate) 35 7,000 | 11,700 | 12000 | 14,000 (3) 
Burma (estimate 35 762 (2) (3) (2) (2) (3) 
FFC 41 16, 400 7 9, 600 20, 4 22, 000 (2) 3 
Id 8 47-52 213,963 | 256,975 | 458,274 | 834,316 | 656,190 | 3679, 163 
Indonesia. ...................].......... III! ĩðùͤͤ NN AO WE 
A ew cece 32-40 $ 85, 700 29, 394 34, 473 55,000 | 100, 000 134, 066 
Mn. C0)!!! AA EE 
Philippines 35-4 3,375 | 25,565 288 | 29,867 
India 3250 -- (2) $ 100 6, 503 11, 197 20, 144 
1 330 5, 095 2, 370 5, 833 8, 327 25,002 | 420,000 
ca: 
» —— E EN tm 1, 700 18, 600 9, 308 
Belgian Sg SE 50+ 3, 215 12, 231 17, 646 12, 765 12, 247 16, 990 
Sr 00 30+ 4 59,919 | 138. 568 152, 169 
French Morocco 32-50 44, 458 57,900 | 114,290 | 214,412 | 233,830 287, 265 
Gold 9 ed ee EE 50+ 713, 013 | 777,683 | 598,655 | 640,088 | 752, 963 711; 416 
Southern Rhodesía...........].......... 44 10 166 |.......... 
8 zn Morocco............. „ A O 13 653 4750 
Ü Union o of South Africa 40-50 114, 546 | 237,897 | 288,213 | 276,393 | 655,175 790, 937 
cean 
mes — Ua 1, 000 L 407 1, 804 3, 2 13, 195 10 14, 689 
Now Caledonia JJ); ͥ ᷣ ͤ—. EE 2, 100 1. 842 
Now Zealand 4 400 310 
PU! 174 44 83 (2) 11 69 (3) 
Total (estimate) .........|.........- 4, 240, 000 3, 700, 000 3, 900, 000 |4, 200, 000 4, 800, 000 | 5, 500, 000 


1 In addition to countries listed, Belgium, Bolivia, Bulgaria, Costa Rica, Eritrea, Germany, Indochina, 
Iran, and Korea have E roduced manganese ore; estimates for them are included in the totals. Czechoslo- 
vakía and Northern Rhodesia report production of manganese ore; but, as it has been ascertained that the 
product so reported averages less than 30 percent Mn and therefore would be considered ferruginous man- 
ganese ore under the classification used in this report, the output has not been included in this table. 

3 Data not available; estimate by author of chapter included in total. 

3 Exports. 

4 Estimate. 

5 Shipments by rail and river. 

* June to December, inclusive. 

? Incomplete data. 

3 Fiscal year ended March 31 of year following that stated. 
* Dry weight. 

16 Excluding South Australia. 

11 Fiscal year ended June 30 of year stated, 


Angola.—It was reported during the year that United States 
investors would raise the capital of Cie. du Manganese de 5 
from 20 to 100 million escudos to make possible an increase in produc- 
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tion to 5,000 tons monthlv.? The total production of manganese 
ore in Angola during 1950 was 9,308 metric tons. 

Australia.—Manganese ores were placed under Commonwealth 
export control in 1950 under provisions of the Customs Act.? 

Belgian Congo.—A new company was formed in Brussels to develop 
the manganese-ore deposits of the Société Miniére du Beceka. The 
new company is titled Miniére Beceka—Manganese. Plans called 
for first exports by the close of 1951.* 

Brazil. —The Bethlehem Steel Corp. continued development work 
on its properties in Amapa Territory with main efforts in surveying 
the location of the necessary railroad to the Amazon port of Macapa 
during 1950. Bethlehem is working under an agreement with a 
Brazilian firm, Industria e Commercio de Minerios (Icomi). A new 
firm is planned for the development and operation of the deposits; 
and of this firm, Bethlehem will own 49 percent and Icomi, 51 percent. 
Preliminary negotiations were carried on between Icomi and the 
International Bank for Reconstruction and Development, from which 
the company was seeking a $35,000,000 loan to be guaranteed by the 
Brazilian Government. Under the terms of the concession, produc- 
tion and shipment of material are to begin by the end of 1953; and, 
by contract, Icomi is required to build a 136-mile railroad from the 
mines to the port, provided 10,000,000 tons of ore are proved. This 
railroad will absorb the bulk of the capital investment. 

India.—At the forty-second annual general meeting of the Central 
Provinces Manganese Ore Co., Ltd., on June 1, 1950, H. R. Holmes, 
chairman, emphasized the need for mechanization in the manganese 
mines. He pointed to the South Tirodi mine, where most of the 
machinery had been installed so far and where production had been 
increased and costs were reported to be less than hand labor. He 
mentioned further that two holes have been drilled at the Balaghat 
mine, both of which intersected manganese ore. One of these holes 
cut the bed at a depth of 550 feet below the surface, with the high 
grade continuing to this depth. Mr. Holmes stated that, in view 
of the substantial tonnage that the Balaghat bed alone yields for each 
100-foot depth, the quantity of ore remaining in the Balaghat district 
and in other deposits in the Central Provinces may well be assumed 
to be very large.* 

New Caledonia.—Discovery of several new manganese deposits 
was reported in 1950.’ 

Norway.—A discovery of manganese in an inaccessible area in 
western orway at Sauda near Stavanger was reported during the 

ear. 

Quebec-Labrador.—The existence of commercial grades of manga- 
nese ore in the iron-ore concession areas in Quebec-Labrador was 
announced during 1950.° These manganese occurrences have been 
discussed brief y.! | 


3 Mining World, vol. 12, No. 7, June 1950, p. 48. 

3 Mining World, val, 12, No. 4, April 1950, p 47. 

4 Metal Bulletin. London, No. 3502, June 23, 1950, p. 19. 

8 [ron Age Bethlehem To Develop Brazilian Manganese; vol. 166, No. 7, Aug. 17. 1950, pp. 101-102, 

6 Mining Magazine, vol, 82, No 3. June 19%. p. 48. 

? Burean of Mines, Mineral Trade Notes: Vol. 30, No. 2, February 1950, p. 23. 

® Mining World, vol. 12, No. 1. January 1950, p. 52, 

* M'ning World, vol. 12, No. 2, February 1950, pp. 49-50, 

10 Melcher, N. B., Quebec. Labrador as a Future Supply of Iron Ore for the United States, Bureau of 
Mines Mineral Trade Notes, Spec. Suppl. 29 (to vol. 27, No. 4), October 1948, pp. 6-7. 


Mercury 
By Helena M. Meyer and Alethea W. Mitchell 


4 
GENERAL SUMMARY 


HE mercury industry was featured in 1950 by near-record im- 

ports, by the highest consumption since the peak established in 

1945, by the smallest domestic production by a substantial margin 
in the 100 years covered by the statistical record, and by & sharp 
reversal after midyear of the long-time downtrend in prices. 

Import entries in 1950 were 46 percent below the high for 1949 
and 18 percent less than in 1945 but were larger than any other year. 
The quantity brought into the United States in 1949 was largely for 
the National Stockpile, & factor that did not influence 1950 receipts. 
Spain and Italy supplied most of the imports in 1950-—51 iud 27 
percent, respectively—whereas Italy alone dominated 1949 receipts, 
with 82 percent of the total. Yugoslavia and Mexico shipped im- 

rtant quantities to the United States in both years. Sweden, 

etherlands, and Denmark are listed as sources of significant quanti- 
ties in 1950; but these are not mercury-producing countries, and the 
metal involved, therefore, must represent reexports. Japan, which 

roduces mercury but is normally a net importer, has shipped to the 

nited States in the postwar period chiefly from stocks of imported 
metal; in 1950 only one-fourth as much mercury came into the United 
States from Japan as entered annually in the period 1947-49. 

The expanded consumption of mercury in 1950 established a new 
peacetime high—23 percent above 1949 and 6 percent above the 
previous peacetime record for 1948. Construction of mercury boiler 
plants and of chlorine and caustic soda plants using mercury cells 
contributed to the high consumption rates indicated for 1948 and 1949, 
although strictly speaking, the metal so used is not dissipated and 
may readily be reclaimed and put to other use. Such nondissipative 
uses did not characterize consumption in 1950, and a larger part of 
the total for that year therefore will not be available for recovery. 
Uses accounting for most of the increased consumption in 1950 were 
electrical apparatus (including the mercury cell), 65 percent over 
1949; antifouling paint, 86 percent; and pharmaceuticals, 74 percent, 
with smaller gains for most other items. Agricultural use was an 
exception to the general trend, dropping 3 percent. 

ercury was accumulated in 1950 for a new large chlorine and 
caustic soda plant at Saltville, Va., and the noteworthy increase in 
industrial stocks during 1950 is explained chiefly by provision for 
the new installation. Three additional, smaller, chlorine and caustic 
soda plants to use mercury were in the planning stage at the end of 
1950. 

Domestic production dropped to 46 percent of the small quantity 
for 1949 and was only 10 percent of the annual average for 1941-45. 
One large producer, the Mount Jackson mine, Sonoma County, 
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Calif., was active throughout 1950, and a second, the Cordero mine, 
Humboldt County, Nev., closed on February 15. Ranking third 
in output was the Juniper mine, San Benito County, Calif. These 
three properties accounted for 90 percent of the total for the United 
States, and about 13 other properties contributed the remaining 10 
percent. 


TABLE 1.—Salient statistics of the mercury industry in the United States, 1941-45 
(average) and 1946-50 


(Flasks of 76 pounds] 
1941-45 
(average) 1946 1947 1948 1949 1950 
Production 43, 229 25, 348 23, 244 14, 388 9, 930 4, 535 
Number of producing mines 139 51 37 20 23 16 
A verage price per flask: New York........ $165. 97 $08. 24 $83. 74 $76. 49 $79. 46 $81. 26 
Imports for consumption.................. 36, 531 13, 894 13, 008 31,951 | 103,141 56, 080 
EE . teer sero 1, 022 907 884 526 577 447 
Consumption 50, 866 31, 552 35, 581 46, 253 39, 857 49, 215 


The expectation of increased consumption of mercury in the 
United States because of the outbreak of war in Korea, followed by 
the speeding up of defense mobilization in the United States; the low 
level of domestic mining in the United States; and the sharp acceler- 
ation of exports by the two chief mercury-producing countries to 
the United Kingdom, ranking second in the world in consumption, 
caused a drastic reversal of the downward trend of mercury prices 
after June. 

By June 1950 the average quoted price per flask for mercury at 
New York had sunk to $70-$72, the lowest level since September 1935, 
in contrast to the general wholesale-price index of the Bureau of Labor 
Statistics which had more than doubled during the same period. The 
price rose 25 percent to $87-$90 by the end of the third quarter, 
continued upward at an accelerated pace in the fourth quarter to 
reach $138-$141 by the year end, and the uptrend was unchecked at 
that time. The domestic price advances followed the establishment of 
higher Spanish quotations. 

ollowing the Korean incident it became evident that the accom- 
plishment of mobilization objectives would create many supply- 
requirement problems with regard to strategic minerals, as well as 
other products. Mercury is classed as a strategic mineral, but 
because from a world standpoint supplies of this metal in the postwar 
period have been more than ample for all needs, the Government 
strategic stockpile objective for mercury became more nearly filled 
than that for almost any other mineral in this class. As a consequence 
of this relatively satisfactory defense position, mercury was low on the 
list of minerals likely to receive Government production-stimulation 
aid under provisions of the Defense Production Act of 1950, but also 
less likely to be subject to Government consumption limitation orders, 
15 as were immediately required for metals like cobalt, copper, and 
others. ; 

An outstanding feature of the international situation was the great 
expansion in the movement of mercury from Spain and Italy to the 
United Kingdom. Total imports into the United Kingdom were 
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54,199 flasks in 1950 compared with 18,823 in 1949 and with an annual 
average of 35,478 in 1935-38. In 1950, 14,317 flasks were reexported 
by the United Kingdom, compared with 3, 904 in 1949, leaving 39,882 
and 14,919 flasks, respectively, as new supply available for consump- 
tion. Britain's consumption has expanded because of defense 
mobilization, but speculation and stockpiling may have been addi- 
tional factors in the noteworthy gain in mercury receipts from abroad. 
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FIGURE 1.—Trends in production, consumption, and prico of mercury, 1915-50. 


DOLLARS PER 76-LB. FLASK 


Mercurio Europeo, the Spanish-Italian mercury cartel, was reported 
dissolved at the beginning of 1950 and to have been inoperative 
throughout the year. Consumers, however, were subjected to sales 
limitations and to violent price mark-ups and thus could note little, 
if any, benefit under the supposed free-market conditions. 


776 MINERALS YEARBOOK, 1950 


DOMESTIC PRODUCTION 


Only one large mercury mine, the Mount Jackson in Sonoma 
County, Calif., was productive throughout 1950, and total production 
for the United States was at the lowest level by far in the 100 years 
covered by production records. The Cordero mine, Humboldt 
County, Nev., which ranked first in output in 1949, closed February 
15, 1950, and continued inactive for the remainder of the year. 
Although the rapidly advancing mercury price that followed the 
outbreak of war in Korea seemed to make possible the revival of 
sizeable domestic production, few properties, none large, resumed 
operations in the latter part of the year. Because of the adverse 
price movements of World War II, former operators took the position 
that assurances of the maintenance of a relatively favorable price 
were required to induce them to resume activity. According to 
spokesmen for the industry, the mines that contributed most of the 
mercury produced in World War II, other than the Mount Jackson, 
were in badly run-down condition. The reopening of inactive mines 
would require the expenditure of considerable funds, recruitment 
of technical and other help, the blocking out of ore reserves, and 
acquisition of the necessary equipment and supplies. Until confidence 
in the persistence of prices at profitable levels was reestablished, a 
mnor expansion in output was not to be expected. 

hief mercury-producing mines in 1950 were as follows: 


California—San Benito County, Juniper, North Star, New Idria, and Aurora 
mines; Santa Clara County, New Almaden, Guadalupe, and New Almaden dumps; 
Sonoma County, Dewey-Geyser, Culver-Baer, an Mount Jackson (including 
Great Eastern) mines. 

Nevada—Humboldt County, Cordero mine. 


These 11 mines accounted for 99 percent of the United States total 
in 1950; in 1949, 7 mines produced 98 percent, but in 1942 it took 
34 mines to furnish 89 percent. 


TABLE 2.—Mercury produced in the United States, 1947-50, by States 


Pro- | Flasks 
ducing! of 78 Valna 1 


mines ' pounds 


Pro- | Flasks 
dueing | of 76 Valne 1 


mines | pounds 


Year and Stata Year and Stata 


1947: | 1949: 
U 1 127 810. 635 n 1 100 $7, 946 
California. ...... * 26 | 17,165 | 1, 437, 397 Callfornia.......... 15 4, 493 357, 014 
Idaho 8222 1 | 886 74. 194 Nev 111 5 1 170 331, 348 
AER O 6 | 3. 881 324, 995 | OME ..ccccheeu 2 1, 167 92, 730 
Oregon 3 1. 185 99, 232 
- Lu | — TOR S Loo 226i 23 9, 930 789, 038 
fi OMNE, 37 | 23, 244 | 1, 946, 453 
———À M M — — 1 1950: 

1948: | | California.......... 14 3, 850 312. 851 
. 1 100 7. 649 Nevada.. 55, 257 
California..........| 13 | 11, 188 R55. 770 Oregon c aac aa 1 5 406 
ULT T ERE 1 543 | 41. 534 || —— 
Nevada............ 4| 1206 92. 247 | 8 16 | 4.538 368,514 
K 1 1,351 | 103. 338 

1 20 | 14,388 | 1, 100, 538 


1 Value calculated at average price at New York. 
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TABLE 3.— Mercury produced in the United States, 1943-45, by months, and 1946- 
50, by quarters, in flasks of 76 pounds 


Month 1943 1944 1945 1946 1947 1948 1949 1950 
LTE 4,200 | 4,400 | 2,500 ` 
nr ee e 3,900 | 3,800 | 2,700 |» 5,550 | 6,100 | 8,300 | 1,440 1,700 
„ A PO ae 600 | 3,800 | 3,000 
Apri RN 4,600 | 3,700 | 3,000 

BY wo —— Á—— M 200 | 3,400 | 3,300 |; 7,000 | 8,700 | 3,600 | 1,460 1, 010 
r A cessed 4,100 | 3,000 | 3,000 
P MID 4,300 | 2,700 | 3,600 

6E////%˙—[ mD 4,500 | 2,500 | 3, 300 |? 6,500 | 5,850 3, 150 1, 100 
Beptember........................... 4,500 | 2,500 | 2,050 
„0 A ere sco a ee 5,200 | 2,700 | 1,200 

November........................... 5,000 | 2,300 | 1,350 |? 6,150 | 5,550 | 2,050 630 
—— ———r— 4,200 | 2,500 | 1,600 

Total: Preliminary 53,300 | 37,300 | 30,600 | 25, 200 | 23, 200 | 14, 100 4, 440 

A ead eio 51,929 | 37,688 | 30, 763 | 25,348 | 23, 244 | 14, 388 4, 535 


The long-time downtrend in grade of mercury ore treated in the 
United States was reversed in 1944-47, but subsequently has been 
resumed; in 1950 the average grade was 1 pound per ton lower than in 
1949, which, in turn, averaged 22 pounds under that for 1947. 


TABLE 4.—Mercury ore treated and mercury produced therefrom in the United 
States, 1927-50 ! 


[That materia! from old dumps which is rat separable 1s included with ore) 


i» 
Mercury produced Mercury produced 
28 T I 
rea 
Year (short Flasks of | Pounds Year (short Flasks of | Pounds 
ns tons 
76 pounds olore 76 pounds of ore 

1027 EE 99, 10. 711 8.1 || 19399.............-... 191. 892 18, 505 7.3 
1998.........----.-..| 142,131 14, 841 7.9 || 1940. 449. 940 37, 204 0.3 
19229797... 248, 314 10, 461 6.0 || 1941 ...............- €52, 141 43, 873 8. 1 
0 MEME ES , 503 18, 719 4.9 1942. 733, 360 49, 066 5.1 
IGS boc eee osos 8 471 22, 625 6.6 || 1913... ............- 613, 111 50, 761 6.3 
CCC roO 108, 118 1, 770 8.3 || 1944............-.... . 385 37, 333 9.4 
FFF 089 8 381 8.2 || 1915...............-- . 009 29, 75A 10. 8 
1600 126, 931 13, 77 &.2 || 19010... noce 157, 469 24, 929 12.0 
13.;ö;a 135, 100 15, 280 8.6 || 1047... .........- 139, 311 22, 823 12. 5 
„ 141, 962 14, 007 7.5 || 1048 103, 220 13, 891 10.2 
jor ORUM 184, 578 16. 316 6.6 [1949 71,977 9, 745 10.3 
EE 190, 964 17,816 6.8 || 1950. 35,115 4,312 9.3 


A a TREE 
^ nacho mercury produced from placer operations and from clean-up activity at furnaces and other 
plants. 


In addition to the mercury produced at the mines in 1950, at least 
2,000 flasks were reported as produced from old battery plates and 
other scrap, compared with 1,385 flasks in 1949 and 2,170 in 1948. 
Additional unreported quantities doubtless were recovered. 


REVIEW BY STATES 


Alaska.—No production of mercury was reported in 1950. The 
Decoursey Mountain mine, 24 miles from Crooked Creek, was the 
only producer from 1947 to 1949, inclusive. 

he Bureau of Mines investigated the mercury deposits in the 
Cinnabar Creek area, Georgetown and Akiak districts, Kuskokwim 
region of southwestern Alaska, in 1947 and recently issued a report 
on the subject. 


! Ru „F. A., Investigation of Mercury Deposits, Cinnabar Creek Area, Georgetown and Akiak 
Districts, Eoskokwim Region, Southwestern Alaska: Bureau of Mines Rept. of Investigations 4719, 1950, 
DD. 


2822904—08———00 
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Arkansas.—No production has been reported since 1946. In 
1944 the Bureau of Mines investigated 57 mine dumps, the calcine 
dumps of 13 furnaces, and 4 retorts to ascertain the possibility of 
recovering mercury from them. The measured mine dumps contained 
144,000 tons of rock, of which 21,250 tons were estimated to contain 
36,000 pounds or nearly 457 flasks. A report? on the investigation 
and results of the work carried on in the field by the Bureau in 1941 
was recently issued. 

California. —California resumed its normal position in 1950 by 
producing substantially more than all other areas in the United States 
together, as contrasted with the unusual situation in 1949 when for 
the first time in many years California accounted for less than half of 
the country’s total. California produced 85 percent of the total in 
1950, 45 percent in 1949, and 78 percent in 1948. Output of the 
Mount Jackson (including Great Eastern) mine, Sonoma County, 
dominated by a wide margin production in the State and in the 
United States. Thirteen other properties in California had some 
production in 1950, or a total of 14 compared with 15 in 1949. Pro- 
duction of six of the properties listed for 1950 was from clean-up or 
dump operations only. Output came from six counties as follows: 
Lake, Napa, San Benito, Santa Clara, Sonoma, and Yolo Counties. 

A all quantity of mercury was recovered from clean-up oper- 
ations at the Great Western mine, Lake County. 

Mercury was reported to have been purchased from the Oat Hill 
mine, Napa County, and probably represented some clean-up or 
dump operation. 

The Juniper mine, San Benito County, operated by Berg and 
Sciochetti, was the third largest producer in the United States, recover- 
ing 500 flasks of mercury in retorts. Clean-up operations at the 
New Idria mine resulted in production, and the North Star and 
Aurora mines also were productive. The North Star ore was handled 
in one of the furnaces at the New Idria mine, and that from Aurora 
was treated in its own retorts. 

Small quantities of mercury were produced from dump ore at the 
New Almaden mine, Santa Clara County, from ore mined and retorted 
at the Guadalupe mine, and from one other property in the county. 
The Bureau of Mines released a report ? on the Guadalupe mine and 
another ‘ on the New Almaden mine during the year, and the Federal 
Geological Survey released one on exploration possibilities in the 
New Abad mine. 

The Mount Jackson (including Great Eastern), Sonoma County 
was by far the outstanding producer in California and in the United 
States. Two other properties in the county, the Culver-Baer and 
the Dewey-Geyser, also produced in 1950. At the Culver-Baer mine 
25 flasks were recovered from 95 tons of ore treated in a 20-ton rotary 
furnace. A report * was published on the Skaggs Springs mine, idle 
since 1944. 

2 McElvenny, L. T., Smith, M. Clair, and McElwaine, Robert B., Investigation of Southwestern 
Eu eT oet Howard, Pike, and Clark Counties, Ark.: Bureau of Mines Rept. of Investi- 

3 Bedford, Robert H., and Ricker, Spangler, Investigation of Guadalupe Mercury Mine, Santa Clara 
County, Calif.: Bureau of Mines Rept. of Investigations 4682, 1950, 9 pp. 

* Bedford, Robert H., and Ricker, Spangler, Investigation of the New Almaden Mercury Mine, Santa 
Clara County, Calif.: Bureau of Mines Rept. of Investigations 4697, 1950, 29 pp. 


$ Everhart, Donald L., Skaggs Springs Quicksilver Mine, Sonoma County, Calif.: California Jour. 
Mines and Geol., vol. 46, No. 3, July 1950, pp. 385-394. "t 


MERCURY 779 


The Altoona mine, Trinity County, which has been closed since 
1945, was described.* 

A small quantity of mercury was produced from soot at the Reed 
mine, Yolo County. 

Nevada.—The Cordi mine, Humboldt County, was the second 
largest producer in the United States in 1950, having fallen from first 
place in 1949. Production in 1950 was up to February 15 only, 
when the mine was closed for the remainder of the year. No pro- 
duction was reported for any other property in Nevada in 1950. 

Oregon.—The Amity mine, Croo County: was the source of a 
small quantity of mercury in 1950 and was the only property for 
which production in that year was reported. 

Texas.—A preliminary report on the structural geology of the 
Terlingua quicksilver district was put on public file by the Federal 
Geological Survey in 1950. 


CONSUMPTION AND USES 


Consumption of mercury in 1950 was at a new peacetime peak 
rate, 23 percent above 1949 and 6 percent over the previous top in 
1948; it was 21 percent below the all-time record established in 1945. 
Virtually all classifications, except agriculture, shared in the increased 
use in 1950. Agricultural consumption dropped 3 percent, following 
& 34-percent decrease in 1949, but this use had substantially more 
than doubled in the 2 years 1946 to 1948. The high rates of consump- 
tion in 1948 and 1949 were caused in part by chlorine and caustic 
soda and mercury-boiler installations, but no such construction con- 
tributed to the high total for 1950. 

Electrical apparatus, including the mercury cell, was again by far 
the principal use, taking 65 percent more than in 1949. Other im- 
portant classifications that made substantial gains in 1950 were 
pharmaceuticals, with an increase of 74 percent, and antifouling 
paint, with 86 percent. 


TABLE 5.— Mercury consumed in the United States, 1946-50, in flasks of 76 pounds 


1947 1048 

Pharmaceuticals 3, 047 3, 382 
Dental preparations 1 785 1 994 
Fulminate for munitions and blasting caps b 441 
Agriculture 6,617 7, 048 
Antifouling paint 7 996 
Electrolytic preparation of chlorine and caustic soda. - 693 806 
WAS A RN EE 5, 078 3, 262 
Electrical ap 1 6, 763 1 6, 471 
ustrial and control instruments 1 5, 394 1 5, 653 
Amalgamation 138 143 
General] laboratory 333 2 
(1411 7, WEE 1 4, 689 1 6, 409 
G A E A EENEG 1, 761 10, 116 
TOU A ... CEN eee iie uuu „552 35, 581 46, 253 


1A partial breakdown of the red ist illed classification showed 53 percent was for instruments, 14 percent 
for dental preparations, and 21 pee for electrical apparatus in 1950, compared with a range of 53 to 47, 
22 to 10, and 22 to 10, respectively, in the 4-year period 1946-49. 


* Swinney, O. Melvin, The Altoona Quicksilver Mine, Trinity County, Calif.: California Jour. Mines 
and Geol., vol. 46, No. 3, July 1950, pp. 395-404. 


780 MINERALS YEARBOOK, 1950 


TABLE 6.—Mercury consumed in the United States, 1943-45, by months, and 1946- 
50, by quarters, in flasks of 78 pounds 


Month 1943 1944 1945 

January AA ee ese 4,500 | 3.400 | 5.200 
February A 8 4,700 | 3,700 | 5.100 
Ml A 4 3. 600 6 100 
AOD A Sea ee MEE 5, 500 3. 200 7, 500 
OY E b 3.100 | 8,900 
JU: c in a 4,7 3,400 | & 500 
KEE 3.000 | 6,800 
Au ³ðV 4,900 | 3.900 | 5. 300 
Reptember..................... 2-2- 4.100 | 3.900 | 3.100 
Ooh 8 3,800 | 3. 9003. 100 
Novembertk . 3,900 | 3,900 | 2,500 
December 3.200 | 3,900 | 2,000 
Total: Preliminary...........- 63, 900 
„ 54. 500 42, 900 025 429 


Mercury was accumulated in 1950 by the Mathieson Hydrocarbon 
Co. for a new large chlorine and caustic soda plant at Saltville, Va., 
which, according to a recent report,’ was to begin operation in 1951 
and have a daily capacity of 220 tons of caustic soda. 

An article ? describing a new 10-kw. short-arc mercury lamp, which 
may become a valuable asset in motion-picture studios and elsewhere, 
and another,’ discussing mercury lamps for daylight signaling, were 
published. Compact-source lamps are said to have efficiencies of 
50 to 60 lumens per watt available in powers up to 10 kw. By 
short-circuiting parts of the series ballast resistors the lamps may be 
flashed for brief periods at powers much greater than their normal 
ratings, and extremely high light outputs can then be produced. 
Color-corrected lamps for motion-picture studio lighting was the 
subject of another article." In the new lamps color correction 
is obtained by means of metallic vapors in the discharge at consider- 
ably higher efficiency than heretofore —of the order of 50 lumens 
per watt for the 5,000-watt size. A water-cooled, high-pressure, 
mercury-discharge lamp, which has been used for motion-picture 
projection, was the subject of still another article." 

A summarized statement showing progress in mercury bojler-plant 
construction from 1928 when the first plant, the South Meadow Sta- 
tion, of the Hartford Electric Light Co., was installed, to 1949 when 
the plant, Schiller Station, of the Public Service Co. of New Ham 
shire, was completed, was released in 1950.7 Other articles in the 
same magazine describe the newest installations in detail. 

Organic mercury compounds generally have been accepted as the 
most efficient therapeutic agents for stimulating urine production, 


? Chemical Engineering, Caustic Soda: Vol. 58, No. 1, January 1951, pp. 283-284, 286. 

8 Freeman, Geo. A., The Short-Arc Mercury Lamp: Westinghouse Eng., vol. 10, No. 2, March 1950, 
pp. 105-106. 

* Bourne, H. K., and Beeson, E. J. G.. Electric Discharge Lamps for Daylight Signaling: Engineering, 
vol. 169, No. 4395, Apr. 21, 1950, pp. 453-444. 

19 [lluminating Engineering, Color-Corrected Compact Mercury Lamps for Motion-Picture Studio 
Lighting: Vol. 45, No. 2, February 1950, pp. 105-106. 

n Elenbaas, W. and van Heuven, E. W., Water-cooled, High-Pressure, Mercury-Discharge Lamp for 
le Operation: Jour. of the Society of Motion Picture Engineers, vol. 53, No. 5, November 

* p. De ei) D 

12 the Mercury Power Plant From South Meadow, 1928, to Schiller, 1949: Power Generation, vol. 54, No. 

3, March 1950, pp. 54-55. 
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according to an article published in the American Chemical Society 
Journal.“ , o 

The mercury cathode and its applications were described in a 
report published in 1950.“ In summarizing, the authors state: 

The mercury cathode cell is in use in several industrial and university labora- 
tories where it is regarded as a valuable analytical tool, but it is by no means used 
as widely as it could be or should be. This rapid method is especially useful in 
the analysis of alloys and minerals wherein it is often necessary to remove large 
concentrations of one element in order to make possible the determination of a 
trace concentration of another by polarographic or other methods. In the field 
of rock analysis its use as a rapid method for the determination of the alkali and 
alkaline earth elements and for the separation of these elements one from another— 
always a troublesome problem—should be studied further. And there are inter- 
esting possible applications in the separation of elements such as copper, nickel, 
and chromium from the more abundant elements of rocks. Much ground must 
yet be tilled before an end to the applications of the mercury cathode cell is in 
sight, but the instrument is established as an integral part of the analytical 


ratory. 
STOCKS 


Stocks of mercury in consumers’ hands were at abnormally high 
levels in 1950, total industry inventories being 70 percent above those 
on hand at the beginning of the year. The accumulation of a 
large quantity of metal for use in a new chlorine and caustic soda 
plant was chiefly the cause of the sharp increase in 1950. If the 
new plant goes into operation in 1951, as anticipated, inventories 
should recede to more nearly normal levels. Noteworthy quantities 
of mercury are held in the National Stockpile, but data on such 
quantities may not be disclosed. 


TABLE 7.—8tocks of mercury in hands of producers, consumers and dealers, and 
Office of Metals Reserve, 1946-50, in flasks of 76 pounds 


Consumers Office of 


End of year Producers ! and Metals Total 
dealers Reserve 
EE 2. 599 16, 400 20, 884 39, 900 
11 ͥͥͥͥͥͥ ³ðV ³ AAA 3. 084 16.200 1. é 19. 284 
le A ⅛ĩÄò.A ⅛ - y II 5, 165 0000 E 30. 165 
JJ ³Ä¹wr-r y dE 5. 354 158000 n- 20. 954 
117õĩu ͤſ m h;ydy . TA 2, 719 34.900 |-......2.----2- , 619 


1 Operators that account for roughly 95 percent of output. 


PRICES 


The price for mercury general was downtrending from May 
1945 through the second quarter of 1950, the chief exception bein 
& $14-a-flask advance in December 1948 by the mercury cartel, 
Mercurio Europeo, which provided & temporary reversal. In June 
1950 the price was at the lowest level since September 1935, an 
interim during which the Bureau of Labor Statistics general wholesale- 
price index had more than doubled. In July the price began to rise 
and moved forward thereafter without interruption to the end of the 


3 Rowland, R. L., Perry, Wendell L., Foreman, E. Leon, and Friedman, Harris L., Mercurial Diuretics. 
I. Addition of Mercurio Acetate to Allyl Urea: Jour. Amer. Chem. Soc., vol. 72, No. 8, August 1950, pp. 


3598. 
M Maxwell, J. A. sand Graham, R. P., Tbe Mercury Cathode and Its Applications: Chem. Rev., vol. 46, 
No. 8, June 1950, pp. 471-498. 
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year, with the uptrend unchecked at that time. The quotation was 
$138-$141 a flask at the end of December or virtually double the 
lowest level of the year. 


TABLE 8.— Average monthly prices per flask (76 pounds) of mercury at New York 
and London, and excess of New York price over London price, 1948-50 


Month NÑ 
ew - 
Yor 
York ! | don? over 

January.............- 31 | $64. 49 $13. 82 | $89. 60 | $73. 57 $16.03 | $71.00 | $63. 23 $7. 
Februar 76.41 | 64. 50 11.91 | 88.09 | 74.08 14.01 | 71.00 | 52.93 18. 07 
Marcgngngn.n. 76.00 | 64.50 11.50 | 87.30 | 74.58 12.72 | 71.00 | 652.93 18. 07 
POT Ster ees 75. 46 64. 50 10. 96 84. 65 74. 56 10. 09 71.00 52. 16 18. 84 
BY dee NEMPE 74. 16 63. 69 10. 47 82. 20 74. 56 7. 64 70. 35 49. 42 20. 93 
Jungs eee 76.00 | 60.47 15.53 | 80.27 | 74.53 5.74 | 70.00 | 47.68 22. 32 
July. ai 8 75.42 | 60. 47 14.95 | 78.16 | 74.55 3.61 | 73.44 | 47.26 26. 18 
August 75. 00 60. 47 14. 53 74. 56 74. 53 . 03 78. 00 55. 66 22. 34 
September 75. 04 60. 47 14. 57 72. 80 63. 71 9. 09 84. 20 62. 46 21. 74 
October 76.00 | 60. 47 15.53 | 73.00 | 73.66 3. 66 89.52 | 72.82 16. 70 
November............ 77.91 60. 47 17. 44 71. 87 73. 52 3 1.65 99. 35 81. 05 18. 30 
December............ 82. 15 63. 75 18. 40 71. 00 73.52 3 2.52 | 126.24 | 100. 89 25. 35 
Average........ 76.49 | 02.35 14.14 | 79.46 | 73.28 6.18 | 81.26 | 61.94 19. 32 


1 Engineering and Mining Journal, New York. 
2 Mining Journal (London) prices in terms of pounds ster ne are converted to American dollars by using 


average rates of exchange recorded by Federal Reserve Boar 
3 London excess. 


FOREIGN TRADE 


Receipts of mercury for consumption in the United States in 1950 
dropped 46 percent below 1949, but except for that year and 1945 
were the highest on record. The peak quantity in 1949 was influenced 
sharply by metal purchased for the National Stockpile (included in 
‘imports for consumption” and “general imports") by the ECA with 
counterpart funds, and heavy imports in 1945 were in response to 
demand stimulated by World War II. The sharp rise in imports in 
the second half of 1950 was partly in response to increased needs for 
the defense mobilization program and partly speculative in character. 
Still greater defense demand was anticipated, and sources of supply 
were known to be limited. 

Exports of mercury continued to be small in 1950, amounting to 
less than 1 percent of imports for consumption. Reexports again 
were larger than exports but were equivalent to only between 1 and 2 
percent of total imports. 

Imports.—Of the 56,080 flasks of mercury imported for consumption 
in 1950 (comparison with 1949 in parentheses), 28,462 (9,264) came 
from Spain, 14,973 (84,894) from Italy, 5,529 (3,176) from Yu 
slavia, 3,480 (3,091) from iMexico, and 3,636 (2,716) from other 
countries. Of the other countries in 1950, only Japan (with 793 
flasks) produced any mercury. Japan is not an exporter of mercury 
under usual conditions and in recent years has shipped heavily from 


1! Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce, 
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stocks of imported metal. Normally importing countries such as 
Sweden, the United Kingdom, Netherlands, and Denmark appeared 
as sources of mercury imported into the United States in 1950; these 
shipments must have actually originated elsewhere. National and 
international conditions existing in the latter part of 1950 favored 
speculation, and doubtless this factor was present in some of the 
transactions in mercury that took place. 


TABLE 9.—Mercury imported for consumption in the United States, 1946-50 
U. S. Department of Commerce] 


1946 1947 1948 
Pounds | Value Pounds | Value Pounds | Value 


3, 801 $2, 783 2 $4 
20, 536 Dr A 


220,352 | 180,336 | 299, 983 205, 735 
236,101 | 251,899 | 279,326 175, 460 
135,521 | 103,015 | 265, 140 179, 266 
265,843 | 201,766 |1, 473, 137 931, 201 
106, 400 71, 400 95, 448 65, 273 


988, 614 | 828, 703 |2, 428, 248 | 1, 566, 859 
13, 008 31, 951 


eiut oue Ns 1,9 PA 
1949 1950 
Country 
Pounds | Value Pounds | Value 
Canada . 484 $319 8, 105 $9, 407 
RR EE EE or EERE 8 ] , 103 
Waly Ncc 6, 451, 947 |5, 830, 409 1, 137, 975 738, 217 
RR SM 205, 804 142, 772 ; 35, 222 
„er e ß 234, 935 179, 206 264, 460 180, 418 
Nein ⅛ ³—m³ EE 8 43, 724 32, 289 
Ell! A A A A 704, 074 448, 592 |2, 163, 123 | 1, 265, 719 
EE E e 8 80, 619 64, 441 
United Kugdodddddddddddd A 3 60. 49, 600 
11 y k 241,371 160, 635 420, 155 298, 856 
Total: POD OB as o Ae 7, 838, 705 6, 761, 933 |4, 262, 056 | 2, 694, 272 
Ff! A EN 103, 1411 66,080 |.......... 


General imports are a better measure of goods actually arriving 
in the country in & given period than are imports for consumption 
which cover material entered for immediate consumption plus material 
withdrawn from warehouses for consumption. General imports 
were 60,564 flasks in 1950 (96,918 in 1949). Of the 1950 total 29,439 
(2,225 in 1949) flasks came from Spain, 18,073 (84,628) from Italy, 
5,980 (3,753) from Yugoslavia, 3,986 (3,506) from Mexico, and the 
remainder from Japan (793 in 1950 compared with 2,777 in 1949) 
and other countries that are normally mercury-importing countries. 

Imports of mercury compounds generally are insignificant—those 
of mercuric chloride in 1950 were 1,102 pounds from Spain; of mer- 
curous chloride, 5 pounds from the United Kingdom; of oxide (red 
precipitate), 150 pounds from the United Kingdom; and of mercur 
preparations not specifically provided for, 24,766 pounds, of whic 
24,557 were from Sweden and 209 from Belgium and Luxembourg. 
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Exports.—Of the exports of 447 flasks, 215 (64 in 1949) went to 
Canada, 70 (25) to Colombia, 43 (18) to Venezuela, 28 (32) to Brazil, 
19 (10) to Mexico. 15 (24) to Cuba, and smaller quantities to 16 other 
countries. 


TABLE 10.—Mercury exported from the United States, 1946-50 
[U. 8. Department of Commerce] 


Flasks of Flasks of 
Year Pounds 76 pounds Value Year Pounds 76 pounds Value 
194. 68. 932 907 | $113. 817 [19499999 43, 860 577 $54, 413 
194ꝶꝶ ... 67. 148 884 90. 659 || 1950o 33, 977 447 37, 985 


1 ME 40, 013 526 42. 620 


Reexports totaled 886 flasks (828 in 1949). Of the total, 578 (535) 
flasks went to Canada, 221 (108) to Brazil, 46 (73) to Colombia, and 
the remainder in quantities of 12 flasks or less to 8 other countries. 

TABLE 11.—Mercury reexported from the United States, 1946-50 


[U. S. Department of Commerce] 


Flasks of Flasks of 
Year Pounds 76 pounds Value Year Pounds 76 pounds Value 
1946..............--. 179. 103 2.357 | $192, 899 || 1949..............-- 62. 945 828 $53. 057 
(EEN 235, 196 3, 095 | 200.218 || 1950..............-- 67, 311 886 63, 839 
19» 70, 022 921 52, 849 


WORLD REVIEW 


World production of mercury is estimated to have increased about 
18 percent in 1950, chiefly because of 55- and 20-percent gains in Spain 
and Italy; all other countries for which data are available had smaller 
outputs than in 1949. The year 1950 was cbaracterized by note- 
worthy expansion in foreign trade between principal producmg and 
consuming countries. Spanish exports were almost double produc- 
tion in that country; United Kingdom imports virtually trebled, and 
United States imports were the third highest on record. Spain 
withdrew from the Spanish-Italian cartel, Mercurio Europeo, at the 
beginning of 1950, and the cartel was reported to be inoperative 
throughout the year. 

Mexico.—Following the establishment of an all-time peak output, 
32,443 flasks, in 1942, production in Mexico has trended downward 
without interruption except in 1949. In 1950 only 11 percent as much 
metal was produced as in the record year. Exports of 4,960 flasks in 
1950 and 6,469 in 1949 were above production in both years. 
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TABLE 12.— World production of mercury, by countries, 1942-50, in flasks of 34.5 
kilograms (76 pounds) ! 


[Compiled by Viola May Haslacker] 


Country ! 1942 1943 1944 1945 1946 1947 1948 1949 1950 
Aa EE 121 146 165 326 340 346 381 102 (3 
New South Wale... ß, ß x e ß (dais 
eensland............. 15 15 12 %%%» m. A VEER 
Austria 0) (9 (9 (?) (3) (2) (2) 5 OI 
Bolivia (exports)............|........ 51 2 8 A AAA Kat gen. 8 
SUBÍA cocos econ ii 13,000 1 22, 240 | 9.682 1. el ⅛ K E 
A geg 2, 256 563 | 1,181 862 827 445 467 754 
- A eee 4, 293 3, 133 3, 510 1, 828 1, 189 200 (3) 
Czechoslovakia 2. 205 1, 973 1. 248 435 1 1768 800 (2) (2) 
Germany e 93 fe 73, 480 e 73, 480 . (2) (2) H 
ltály A A 75, 921 | 58,004 | 28.705 | 25.410 | 50,822 | 53, 984 | 36, 233 | 44,527 | 53,346 
Japan 225 diran , 197 6, 7 7, 096 3. 139 1. 372 1, 622 1, 659 2, 461 1, 312 
Mexico.... ...............- 32, 443 | 28,321 | 26,063 | 16,443 | 11, 661 9, 700 4,7 5, 250 3.713 
New Zealand............... 1 OOF /h MMD PES (1) 
S Ee 145 326 152 209 / 6) 
161616670 21 176 (2) (2) OI (2) (2) (3) 3) 
Southern Rhodesia..........| | 3| OO |....... J! AA 
Ill 8 72, 288 | 47,756 | 34,349 40, 694 | 41,801 | 55,608 | 22, 684 | 32, 289 |? 50, 000 
Sweden hb A 2b] 11111f11 c; 8 
Tunisia 3 ///! AN EE 
Turkey. .-..———— 8 271 186 97 158 98 21 e E (3) 
Union of South Africa. ....- 579 | 1,189 | 1.192 852 77 A ice eset 
United States 50.846 | 51.929 | 37,688 | 30, 763 | 25,348 | 23,244 | 14,388 | 9,930 4, 535 
Total ?*................ 265, 000 236, 000 |163, 000 131, 000 |144, 000 |164, 000 ¡104,000 115, 000 136, 000 


1 Mercury is also produced in Korea, Yugoslavia, and U. 8. 8. R., but production data are not available; 
estimates by authors of chapter included in total. 
: Data not yer oy stable estimates by authors of chapter included in totals. 


than 1 k. 
* Included with Germany. 
3 Byproduct of pyrites production in Slovakia only. 
* Includes Austria. e 
1 Estimate. 
* Output of Idria mine (Yugoslavia) included with Italy through 1945. 


Spain.— Mercury production was estimated as 50,000 flasks ' in 
1950 compared with 32,289 in 1949. Exports were 99,400 flasks in 
1950, or about double production, and stocks thus were reduced 
sharply; at the end of 1950 stocks approximated 40,000 flasks. Spain 
withdrew from the Spanish-Italian mercury cartel, Mercurio Europeo, 
and the cartel was dissolved at the beginning of 1950. Thereafter the 
Spanish export price for mercury dropped from $70 to about $45 a 
flask. After the end of June the Spanish export price was advanced, 
on the average, every 2 or 3 weeks and was $130 a flask, f. o. b. Spanish 
port, at the year end when sales were restricted to small lots, not ex- 
ceeding 250 flasks. Of the exports of 99,400 flasks in 1950 (27,620 
flasks in 1949), the United Kingdom took 47 percent and the United 
States 35 percent. 

No plant expansion took place in 1950, but plans were underway to 
make new installations in 1951. 


16 Data are taken from Annual Economic Report 1950, Counselor of Embassy for Economic Affairs, 
Madrid, Spain, Mar. 30, 1951, and Quarterly Mineral Reports. 
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situation. Entries of 54,199 flasks in 1950 were virtually three tins 
the 18,823 flasks for 1949, and about one and one-half times the pre 
war average for 1935-38. Ree 

3,904 in 
and 14,919 flasks, respectively, in the 2 years. 


have been named sole selling agent in the 
sterling area for Italian quicksil 


be represented in India and C 
ndon. 


17 Metal Bulletin: No, 3484, Apr, 18, 1950, p. 15. 


Mica 


By Joseph C. Arundale and Nan C. Jensen 


4 
GENERAL SUMMARY 


OMESTIC production of sheet mica continued to supply only a 

D small percentage of requirements. Production of ground mica 

increased sharply. There was a shortage of block and film mica, 

but supplies of both muscovite and phlogopite splittings were ade- 

quate, with the exception of book-form splittings. Prices of imported 
mica increased rapidly, and quality deteriorated. 

The economic importance of pegmatites, from which all com- 
mercial sheet mica is derived, was discussed comprehensively in a 
publication issued by the Bureau of Mines.! In this publication it 
was pointed out that new knowledge regarding the internal structure 
of pegmatites has eliminated some of the guesswork in estimating 
reserves and forecasting costs of operation. Expanding markets for 
some of the major pegmatite products and greatly improved recovery 
methods also tend to reduce the hazards and uncertainties of soundly 
planned pegmatite operations. 

A report was issued on an investigation of several pegmatites in the 
Black Hills district of South Dakota.“ Over 2,000 feet of diamond- 
drill holes were completed, and much valuable information on these 
properties was acquired. 


TABLE 1.—Salient statistics of the mica industry in the United States, 1946-50 


1946 1947 1950 
Domestic mica sold or used by producers: 
Total uncut sheet and punch: 
Fun. „078, 578, 818 
ros "m d FFF $2 "un $116, 110 ECK 
verage per pound ; . 
8crap (sales): 
hort tons raid 83, 602 49, 797 69, 360 
66) 8 $1, 041, 423 | $1,095, 578 $1, 742, 616 
Average per ton $19. 43 $25. 13 
Total sheet and scrap: 
hort ter 54, 141 50, 005 113 09, 650 
ONG EE $1, 259, 378 | $1, 211, 688 879 | $1, 868, 644 
Total ground: 
Short Gong... o. 62, 113 64, 540 , 393 72, 250 
; $2, 516, 018 | $2, 967, 713 ,956 | $3,935, 697 
Ge eg of splittings: 
A eee cen cece 7,815,989 | 9,309,981 804 | 10,783, 198 
EE $4, 259, 478 | $6, 680, 753 5 | $8,631,421 
Imports for consumption...... short tons 11, 685 18, 510 
ef aeii Geresnis do.... 1, 542 1, 493 08 1, 547 
1 Revised figure. 


1 Paul M., Economic Importance of Pegmatites: Bureau of Mines Inf. Ctr. 7550, 1950, 57 pp. 
Needham, A. B., Investigation of Mica Deposits at the White Bear, Silver Dollar, Buster Dike, and 
Hot Shot Mines, Custer County, 8. Dak.: Bureau of Mines Rept. of Investigations 4603, 1950, 54 pp. 
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DOMESTIC PRODUCTION 


Sheet Mica.—Domestic production of sheet mica increased slightly 
but, as in the past, it represented only a small percentage of total 
sheet mica consumed. The great bulk of domestic sheet-mica pro- 
duction was in the punch inde ircle sizes. Mica is produced in the 
United States by & large number of small producers, many of which 
cannot be reached by the Bureau of Mines canvass of the industry. 
Therefore, it is necessary to depend largely on the reports by pur- 
chasers in compiling the statistics on domestic production. The 
principal reason for the small domestic production is the high cost of 
production rather than lack of deposits or reserves. The produc- 
tion, processing, and preparation of sheet mica require an unusual 
amount of han labor, and in this respect domestic production cannot 
compete with mica produced in certain foreign countries with low- 
cost labor. 

Despite the foregoing, there was & shortage of good-quality sheet 
mica in 1950, as well as of some of the other pegmatite minerals, and 
increased interest on the part of domestic producers and potential 
producers was noted. 

Scrap Mica.—Sales of scrap mica to grinders in 1950 increased 
sharply to a new high of 69,360 short tons valued at $1,742,616, an 
111-percent increase in tonnage and 119-percent in value over 1949. 
New production was reported from New Mexico, Arizona, Colorado, 
Cio m SC North Carolina, and many more projects were being 
considere 


THOUSANDS Of SHORT TONS 


Scrap · domestic and — AÑ 
M1 1943 


3 1927 1929 SBN. 1953 1935 1937 


FIGURE 1.—8crap and ground mica sold in the United States, 1924-50, 
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Ground Mica.—Sales of ground mica were the largest on record as 
this material gained increasing acceptance as a component of paints 
and for other uses. Producers were vigorously searching for new and 
expanded markets. The Wet Ground Mica Association, Inc., 420 
Lexington Avenue, New York 17, N. Y., issued several pamphlets 
on the use of ground mica in paints. 


TABLE 3.—Scrap and reclaimed mica sold or used by producers in the United 
States, 1935-39 (average) and 1946-50 


935-39 (average).............. 13, 582 $168, 688 


1 8, 404 $285, 512 
J.! 8 38, 405 750 15, 197 1, 041, 423 
11 8 35, 199 700, 745 , 1, 093, 578 
1948.....................------ Q) 0) ) 1, 091, 698 
1 MS — eege 24, 942 526, 7,914 795, 782 
1 mx 88, 1. 401, 411 11, 110 1 6 


1 Mica recovered from kaolin and mica schist. 
2 Bureau of Mines is not at liberty to distribute total because there are too few producers of reclaimed. 


TABLE 4.—Ground mica (including mica from kaolin and schist) sold by producers 
in the United States, 1946-50, by methods of grinding 


Dry-ground Wet-ground Total 
Year —————— EN VE äʒ—jäͤ—ä . ĩ¼ ———-—2. 
Short tons Value Short tons Value Short tons Value 

EE 53, 908 | $1, 582, 974 8, 20, 62,113 | $2,516, 018 
Le ER 55, 731 , 852, 768 8, 809 1, 114, 945 64, 540 2, 967, 713 
A A atta CAL isum 55, 494 2, 035, 618 9, 148 1,197, 014 64, 642 3, 232, 632 
/ PEN ve 49, 133 1, 850, 400 7, 260 1, 010, 556 56, 393 2, 860, 956 
1 61, 139 2, 374, 089 11,111 1, 561, 608 72, 250 3, 935, 697 


CONSUMPTION 


Sheet, Punch, and Film Mica.—No accurate statistics on consump- 
tion of sheet, film, and punch mica are available; however, incomplete 
reports indicate that consumption increased substantially during 
1950. Considerable difficulty was experienced in acquiring adequate 
quantities of both block and condenser film for the National Stockpile. 
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FIGURE 2.— Block mica and splittings imported for consumption in the United States and sales of domestic 
sheet and punch mica, 1932-50. 


TABLE 5.— Production of sheet and punch mica and apparent consumption of 
isi and punch mica and mica splittings in the United States, 1941-50, in 
pounds 


Apparent Apparent 
Year Production| consump- Year Production| consump- 
tion tion 

AAA 2, 666,453 | 12,040,476 || 1940. 1, 078, 867 | ! 13, 287, 337 
MEE, ERP 2,761,844 | 12, HE Eegen ege amas 415,589 | 11,302, 644 
— IE , 448, eee... y 11, 009, 970 
|o sarria 1,523,313 | 15,185,998 || 1949................ AA 513, 994 | ! 11,005, 987 
Te A 1,208,587 | 13,310,700 || 10500 578,818 | 14,623, 425 


1 Revised figure. 


Mica Splittings.—Consumption of mica splittings, as reported by 
consumers, reached an all-time high of nearly 11,000,000 pounds. 
Consumer stocks were near a normal and adequate level. Both 
muscovite and phlogopite splittings were acquired for the National 
Stockpile at an adequate rate, and the objective for both these items 
was nearing completion. 
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Built-Up Mica.—The production of more than 8,000,000 pounds of 
built-up mica in 1950 was the greatest output ever reported in a 


Bele year. 

important development affecting the built-up-mica industry 
was the reported plan of two domestic firms to make built-up-mica 
products from scrap mica, which in many instances would substitute 
for imported splittings. 


TABLE 7.—Built-up mica produced in La United States, 1948-50, by kind of 
product 


- 1948 1949 
Product 


Pounds Value Pounds Value 


Molding plate................. 1, 545, 401 | $2, 435, 709 | 1,579, 846 | $2, 131, 727 
Segment plate 008, 924 | 3,614,521 | 1, 727, 212 , 041, 809 
Heater plate.................. 1, 033, 995 i 1, 033, 035 | 1,965, 678 


Flexible (cold)................ 339, 509 431, 660 677, 753 
All other (tape, etc.) 1, 020, 989 1,523,515 | 5, 386, 887 


lll. 5, 948, 818 6, 295, 268 | 13, 203, 854 


Ground Mica.—The market for ground mica during 1950 was good. 
The roofing industry took nearly half of the total output. The mate- 
rial used by this industry is usually the poorer quality and larger-mesh 
sizes. The paint industry consumed an increased percentage of the 
total, taking principally the better quality and finer-mesh sizes. 


TABLE 8.—Ground mica (including mica from kaolin and schist) sold by pro- 
ducers in the United States to various industries, 1949-50 


1949 1950 
Industry S "ol 
ercent o 
Short tons total Value 

GE 29, 481 52 $939, 587 
Wallpaper 877 2 118, 954 
Rubber 3, 856 7 378, 411 
Fl! eet 8, 484 15 620. 306 
Plast io 1, 439 2 103, 417 

|i. E eee ee eS 12, 256 22 700, 
Noll... cc cee 56, 373 100 | 2,860, 956 


1 Includes mica used for molded electric insulation, house insulation, Christmas-tree snow, manufacture 
of axle greases and oll, annealing, pipeline enamel, oil-well drilling, welding, and other purposes. 
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PRICES 


Prices of domestic sheet mica increased during the year, but they 
still were not high enough to allow domestic producers in most in- 
stances to compete with the low-cost output from foreign sources. 
Quoted prices for domestic mica are nominal, vary greatly, and 
generally are determined by direct negotiation between buyer and 
seller after agreement as to the quality of particular lots. The 
following quotations from E&MJ Metal & Mineral Markets serve onl 
as a general guide and represent a range of prices during 1950: Nor 
Carolina district, clear sheet, punch, 12 to 22 cents per pound, accord- 
ing to size and quality; sheet, 14 by 2 inches, 70 to 75 cents per 
pound; 2 by 2 inches, $1.00 to $1.10; 2 by 3 inches, $1.40 to $1.50; 
3 by 3 inches, $1.70 to $1.80; 3 by 4 inches, $2.10 to $2.20; 3 by 5 
inches, $2.40 to $2.50; 4 by 6 inches, $3.15 to $3.25; 6 by 8 inches, 
$4.00 to $4.50; stained or electric mica was sold at approximately the 
same prices as clear sheet. 

North Carolina wet-ground mica ranged from $120 to $135 per ton 
during 1950, depending on fineness and quantity; dry-ground, from 
$32.50 to $70; scrap, $30 to $35, depending on quality. 


FOREIGN TRADE ? 


Imports.—In 1950 imports of mica of all types totaled 18,510 tons, 
compared with 12,738 tons in 1949. This was the largest tonnage of 
imports on record, and much of the increase was attributable to large 
tonnages of splittings acquired for the National Stockpile. 


TABLE 9.—Mica imported into and exported from the United States in 1946-50 


Imports for consumption Exports 
E gers Manulactured Total All classes 
Year punch H 9 
Short Short Short Short 
Pounds Value tons Value tons Value tons Value tons Value 

1946. 1 4, 504, 6721 $2, 291, 062 6, 207 $75,846] 1 5, 515| 1 $4, 768, 554 1 13, 974| ! $7, 135, 462 1, 542 $709, 109 
1947...... 1, 754, 419] 1,150, 958 5, 109| 66, 408 6, 699 6, 251, 613| 11,685 7, 468, 979 1, 493 970, 326 
1948...... 2, 829, 335] 2, 477, 598 7,124] 107, 540 9, 357; 12,960, 918| 17,896) 15, 546,056) 1, 403 720, 359 
1949...... 1 2, 466, 5460 ! 2, 111,095| 1,758) 21,740| 1 9, 747, ! 17, 212, 419| 1 12, 738) ! 19, 345, 254| 1, 108 676, 752 
1950...... 3,333, 762| 3, 086, 969| 4, 402| 59,014) 12,441| 20, 506, 774| 18,510, 23,052,757, 1, 547| 859, 796 

1 Revised figure. 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S, Department of Commerce, 
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TABLE 10.—Mica imported for consumption in the United States, 1946-49 ! 3 
(totals) and 1950, by kinds and by countries of origin 


(U. 8. Department of Commerce] 


Unmanufactured 


Waste and scrap, valued not more | Untrimmed 
than 5 cents per pound phlogopite 
mica from 


Valued not 
Valued above 
Country Phlogoplte Other ing in size 1 5 15 cents 
by 2 inches Weed 0.8 poun 
may be cut 9 
e eo a L2] 
T 8 Y "d 
8 3 3 | 8 s | 3 | 5 5 
o EI o “a o "d o "d 
As > a. > Es > Ps > 
1 1, 504, 877 5183, 917/12, 657, 929182, 050, 194 
147 ezco 186, 631} 21. 149] 1, 262, 100] 1,072, 743 
188888 2 330, 455 35, 354] 2, 064, 451| 2, 365, 077 
19499. 2 635, 313| ? 94, 182 1, 802, 929| 2, 012, 675 
1950: 
Jö§⁵ö ² ⅛ ] ] ]ͤ ) ²]˙˙e! « ² ß · —wàA A xx 19, 459 60, 030 
Al . 330, 606} 28, 902 308, 359 155, 403 
Brazil.........|.........|].......] 2874] 11888 58, 423 7, 383] 1, 212, 469 1, 025, 956 
British East 
ACA AN A EA AA O A ß PA 32, 177 44, 500 
Canada 672, 700 5,210) 500, 200] 3, 075/129, 400 21. 755 23,475) 2,731 67, 146 79, 169 
Ceylon... eulos 8 140, 800 ) A | Dessus E suat E Re 
French Mo- 
eee ö ³⁰»--A. / E T 8 
nc -.-..-.-...| 112,000) 67305, 442, 849| 32, 5788 16,765| 2,368} 955, 500 1, 650, SC 
Madagascar FCC 2% K WE 5, 047 11, 787 
Mericko o ZT AE 9, 545 15, 112 
Möombpiggggnn◻ene.ln. y A AAA 6, 220 1, 660 
A AA A PR A ¼ TT d K e e Rum 203 112 
POM O ß A 1, 700 1, 179 
Southern Rho- 
desia........| 111,700) 1,105| 432,274) 3, 7722244 104, 596 49, 933 
Union of 
South Africa.|.........|.......| 795,922, 6,037|.......].......]- «„ 17, 241 9, 719 
United King- 
J!!!!“ ⁵ð O A A 8 35, 152 18, 258 
Total. 896, 400 6, 9887, 908, 526 52, 026,129, 400 21, 755 429, 269| 41, 384] 2, 775, 093, 3, 023, 830 


For footnotes, see end of table. 
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TABLE 10.—Mica imported for consumption in the United States, 1946-49 ! 2 
(totals) and 1950, by kinds and by countries of origin—Continued 


Manufactured—films and splittings 


Not cut or stamped to dimensions 


Country Cut or stamped Total films and 
Not above 1340. 0 of | Over 170,000 of | to dimensions splittings 


: l an inch in 
an inch in thickness thickness 


es | ORE | S EREA . | | —U—ä—œ o, 


1048 tee e 1 9, 434, 09711 $3, 918, 855| 404, 066, $566, 571| 1 10, 9621854, 391| ! 9, 849, 125]! $4, 539, 817 
AA otececcee 9,075,818| 5, 460, 243) 467, 518| 611,995] 11,128| 39,714) 9, 554,494] 6, 111, 952 
IN. .....------------ 16, 148, 048, 12, 231, 738, 367,052| 417,931| 28,905, 63, 220 16, 544, 005| 12, 712, 889 
1040 WEE 218, 402, 145,216, 208, 432| 447,884) 701,346] 18,722| 154, 641/118, 868, 751|117, 064, 419 
— ͤ—b]—— ——ñ — aa — ͤ—K— — 
1950: 
Brazil..............- 7, 337 13, 550 483, 325 376,663} 3,833] 15, 205 494, 495 405, 418 
Gan 8 50 AE AR DE 50 273 
France.............- 6, 019 /// 019 4, 541 
G ↄ AA A E EE 14, 697 913 14, 697 
no EEN 22, 136, 319| 17, 844, 095| 594,032|1, 102, 297| 3,815! 42 455| 22, 734, 21 18, 988, 847 
apan. ...------..----|------ 33 8 

adagasca rr 907, 696 %% ² ů ]oV V v ĩ A PS 907, 696 495, 178 
Mexico.............. 3, 968 2, 287 6, 756 15, 306 9, 435| 110, 467 20, 159 128, 060 
Switzerland......... 2, 400 Ih E O 2, 400 6, 291 

Union of South 
Africa 15, 432 AAC ß ES 15, 432 5, 800 
United Kingdom.... 7, 158 16, 225 5, 919 11, 288 9, 782, 179, 951 22, 859 207, 464 
Total. 23, 086, 329 18, 387, wi e 090, 082 | 1, 505, 827| 27, 799 363, 007 24, 204, 210 20, 256, 891 

Manufactured—other 
Manufactured— 
cut or stamped All mica manu- 


to dimensions, factures of which 
Country shape, or form ios mica is the com- Stoute A par 


ponent material 
of chief value 


Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 


b A 372, 052 $203, 491 1, 000 $430 830} $1,288| 806, 791| $23, 528 
IT eme etas 131, 776, 103, pt oe osos 1,976| 3. 128 1. 710. 090 33, 415 
/ AA 162, 540, 161, 917 3, 053 2, 139 25, 698) 33, 204] 1, 978,960] 50, 769 
II/ 81. 551] 102, 083 4,002; 11,989 5, 247 16, 935 533, 833| 16, 993 
o o Y ——— ̃ — — E —[—[—kᷣ— ae. oO I 

1950: 
Argentina. a la 62 6272 AAA 
A AAA PR A AM EE E 100 J AA 
Braz A AAA 50, 005| 73, 233 3,527| 13, 882 20,910| 75, 10222 
Canada.................... 700 1,040 253 502 437 1, 144] 560,000) 25,814 
Gems y IA 102 // d ĩ etae ds 
I ͤlC 12. 645 17,795 400 664 5 4857 AA 
Mexico. ..................- 18,998| 20,001 5,035| 9, 483 3,621) i ̃ GE 
United Kingdom 5 7 462 931 455 LADO ci lc 
c 82, 353, 112, 136 9, 779 25,619 25,590, 886, 3144 5560, 000 25, 814 


1 Changes in Minerals Yearbook, 1948, p. 793, should read as follows: Un manufactured (other), valued 
above 15 cents per pound—Arcentina, 452,872 pounds ($285,832) and India, 873,201 pounds ($802,576). 
Manufactured (films and splittings): Not cut or stamped to dimensions and not above !3e.eee inch in 
thickness India. 8,891,367 pounds ($3,649,226); cut or stamped to dimensions—India, 8,498 pounds ($23,069). 
total— India, 9,273,176 pounds ($4,200,630). 

3 Changes in Minerals Yearbook, 1949, p. 780, should read as follows: Unmanufactured (other), valued 
not above 15 cents per pound—Brazil, 126,179 pounds (340,386). Manufactured (films and splittings): Not 
cut or stamped to dimensions and not above 130,000 of an inch in thickness—India, 17,539,492 pounds 
($15,715,840) and United Kingdom, 25,881 pounds ($13,203); total—India, 17,749,715 pounds ($16,278,767) 
and United Kingdom, 29,484 pounds ($35,480). 
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Exports.— Total exports of mica and mica products in 1950 increased 
by 40 percent in quantity and 27 percent ın value over 1949. The 
greatest increases in the quantity of exports were in shipments of 
unmanufactured mica to Canada, and Belgium-Luxembourg; ground 
or pulverized mica to the same countries and Germany; and mica 
products other than ground or pulverized mica to Canada and Mexico. 


TABLE 11.—Mica and manufactures of mica exported from the United States, 
1946-49 (totals) and 1950, by countries of destination 


[U. 8. Department of Commerce] 


Manufactured 
Unmanufactured 
Country Ground or pulverized Other 
Pounds | Value Pounds Value Pounds | Value 
(EE 295,081 | $16,793 | 2,303,385 | $101, 820 | 485,963 | $590. 496 
E dcc 330, 900 76, 695 | 2, 343, 657 129, 091 311, 097 764, 540 
A 338, 768 68,632 | 2. 288, 400] 124,926 | 198, 063 528, 801 
1JJ!ö 113, 776 43, 140 1, 922, 179 102, 147 180, 157 531, 465 
North America 
Canada. 194, 189 15,137 1, 118, 123 54,202 | 131, 261 451. 402 
/ ⁵ĩð E ĩ 8 i 655 2, 919 452 
Dominican Republi . 750 823 
pi RA A EE 5, 968 471 118 245 
et EE 59, 227 19, 280 71, 000 2, 700 21, 513 85, 197 
Netherlands Antilles .-...-...].---........]--.-...--- 52 613 
Other N 111 ] ũ ũ iad A eu y v 8 29 214 
South America 
e ERA A kt . GE 791 1, 796 
PACU AA ³ send 174 287 72, 000 3, 203 1, 375 5, 617 
rr ͤ re ee 90 A AAA D 4, 316 10, 369 
Seb ⁵ð V 4. 240 376 2, 456 5,312 
EE A CERENONET- QN 2, 200 176 1, 682 2, 607 
( ̃ ⅛ A A AA O E 1, 004 4, 374 
Wust 8 189, 113 14, 024 803 1, 
Europe 
E EA A PR x 2, 609 20, 301 
Belgium-Luxembourg........... 60, 130 2, 213 270, 100 21, 936 838 714 
I/öwr ] PR 59, 603 4, 967 35 305 
gerwo ns 2, 200 3,718 438, 085 , AAA EEN 
e AAA E A APA 6 406 2, 464 
E AAA A co ese E 61, 500 4. 970 10 111 
Netherlands 32, 100 2, 628 4, 107 8, 861 
N ]˙;Xͥw AA -A o m A A 647 
S ⁵³ↄ²˙˙½nnnVu. GE A 5. 000 355 1, 210 1. 701 
e AO ees 15 175 5, 500 371 1, 410 
E AM O A A 42, 425 / E 
Switzerland AAA AA 8 24, 200 7 A é 
United Kingdom 7, 500 rr neun d EE 
AN? ; A y A 15 170 
Asia: 
2 WE soe ²⁵ mmm A E A 8 1, 200 2, 240 
India A ee 12, 075 35, 174 3, 000 205 4 190 
Io A PI 15, 650 1, 286 3, 199 4,579 
Be, O A E PAE 2, 790 7, 787 
A AAA E 8 45, 000 rr E 
EE EE xx eic NOR 2, 552 7, 524 
Philippines..................... 60 AAA 8 50 111 
Other AN PP y 8 146 330 
NAAA AAA. A AS AA A 263 1,577 
F ² ² IA A A yktß y 52 766 
Union of South Africa 281 543 72, 800 3, 464 1, 379 11, 630 
Oceania: 
French Pacific Islands 4 157 370 
New Zeeland... S 7, 200 %. m8 


—— — —ñ4ñ—— ————— ³2Uñk— | TD 


Tot“ cceseccn — 335, 041 98, 614 | 2,567,807 | 158,947 | 190,075 602, 235 


798 MINERALS YEARBOOK, 1950 


TECHNOLOGY 


Research continued on the synthesis of mica, and some progress 
was reported; however, sheets of mica with physical characteristics 
comparable with the natural mica have not yet been produced. . 


WORLD REVIEW 


India.—One of the most significant aspects of the mica situation 
during 1950 was the reduced export of splittings to the United States 
in the latter part of the year, which was due principally to decreased 
requirements for the National Stockpile. This condition and the 
possibility of substitutes for built-up mica made from splittings are 
inci to have an unstabilizing influence on the Indian mica in- 

ustry. 

In January the International Standards Organization met at New 
Delhi to discuss proposed new mica standards. It was reported that 
an agreement had been reached.* 

Discovery of an extensive new mica deposit near Bhuvaneshwar 
was reported.* 

Austria. — Austria is the only country in Europe that has produced 
substantial quantities of mica, all of which came from the St. Leonhard 
mine in Carinthia in the British Zone. The mine was last operated 
in August 1948. In the past, it has produced phlogopite at the rate 
of a few hundred tons a year. Although the property, developed b 
the Berlin office of the Philips Co. during the war, 1s under Briti 
Property Control jurisdiction, the British have announced that it 
will be restituted to the Netherlands. Philips Co. also has pros- 
pecting rights to a considerable area in the vicinity of the mine. 

otal production of crude mica from this mine from 1942 to 1948 was 
549 metric tons.“ 

* Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 3, March 1950, pp. 39-40. 


5 Mining World, vol. 12, No. 5, May 1950, JA 48. 
* Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 5, May 1950, pp. 38-41. 
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TABLE 12.—World production of mica by countries,! 1944-50, in metric tons 


(Compiled by Helen L. Hunt] 
Country ! 1944 1945 1946 1947 1948 1949 1950 

North America 

Canada (sale 3,032 | 3,105 | 3,955 | 3,773 | 3,584 | 1,583 1, 634 

Guatemala 3... )))) 1 F ON E A EH, EECH 

Mexico (erports)ʒ)⸗ʒ 111 409 81 231 (3) (3) (3) 

E tates (sold or used by producers): 

PSE E CES MEUM 46,525 37, 49 48,827 45,175 47,310 29, 806 62, 922 

South America: 228  ### ®® : f 

Arpon — —— è — 504 719 430 (3) (3) 4 273 4 308 

Bolivia (exports)......................... cece EE, K (3) ) 

e A Ee 1,217 1,016 1,639 | 1,226 | 1,898 4 558 

j| qo BENE T 113 491 | 207| 2. 4 ) 

G17 EC Oe, O 6 14 2 2 

pe: 

All! ³ðVAA Q) (3) 36 78 95 868 

LEE 15 52 16 23 (3) 

me orway (erpoorta). 2 D 564 224 gc 241 113 571 

VVV 29 is 4 2| | 9 14 

Sweden 335 126 09 155 64 61 Q) 
Asia: " e 

India (e ports) .. 3,670 | 4,859 | 10,675 | 0,788 | 18,384 | 13,743 | 16, 874 

A adeehg tee eden 405 (0) @) Q) (3) 

South. OO 2... eel 44 } 95 { e SE EAM Dë ) 0) 
Ang VVV ( : » De (8) wi om a 
French Morocco- ll AL 144 84 83 
A mx E 050 „FT (3) 4 6 

A A 8 493 620 468 450 507 959 802 
Mozambique 4 2 1 1 103 40 
Northern Rhod esa 16 7 VC 3 2 
Southern Rhodes 250 196 296 293 303 407 
GEES (OXDOI d EE Er 250 A 71 a 99 T ui 
Union of South Africa........-.---.---.-.| 1,127 | 1,131 | 1,785 | 2,008 | 1,362 | 1,066 | Lan 
Australla EEN $71 427 736 * 450 
New Zealand............................. (8) Lé Wal, OCH E, AA PEE (3) 

Total (estimate) .. 71,000 | 60,000 | 80,000 | 77,000 | 87,000 | 64,000 | 100, 000 


1 Ze addition to countries listed, mica is also produced in China, Colombia, Ethiopia, Rumania, and 
U. 8.8. R., but data on production are not available; estimates for these countries are included in total. 

2 Imports ‘into United Sta 

: Data not available; sata by senior author of chapter included in total. 


Exports. 
! Lees than 1 ton. 
* Estimate, 


Molybdenum 


By Robert W. Geehan 


A 
GENERAL SUMMARY 


RODUCTION, shipments, exports, and consumption of molyb- 
p denum concentrates were higher in 1950 than in any of the pre- 

ceding 4 years. Production increased in each quarter-year period, 
starting with the last quarter of 1949, the major increase being in the 
third quarter of 1950. Consumption of concentrates reversed the 
steady downward trend of 1949 and increased from 3,758,000 pounds 
in the last quarter of 1949 to 8,408,000 pounds in the last quarter of 
1950. The major increase took place in the last 3 months of 1950. 
Shipments for export of molybdic oxide, calcium molybdate, and 
ferromolybdenum were up 49 percent; production increased 29 
percent. Asa consequence of the increased demand for molybdenum 
products in 1950, the quantity of concentrates converted to oxide was 
30 percent greater than in 1949. 

Production and shipments of molybdenum concentrates were higher 
by 26 and 91 percent, respectively, in 1950 than in 1949. Utah 
advanced from second to first place as a molybdenum-producing 
State, and replaced Colorado, which dropped to second. 

Industry stocks of molybdenum concentrates were 79 percent less 
at the end of 1950 than at the close of 1949, and stocks of molybdenum 
products held by producers were 86 percent less. 

Effective December 1, 1950, the quoted price of molybdenum in 
concentrates advanced 10 cents a pound, and the prices of products 
advanced at the same time. 


TABLE 1.—Salient statistics of molybdenum concentrates in the United States, 
1946-50 


Molybdenum contained, thousands of pounds 


Imports for consumption 31... 
Consumption —?; 
Stocks (Industry), Dec. 31 )) 


1 Includes roasted concentrates. 

: Preludes. imports for conversion and reexport as follows: 1946, 276,465 pounds; 1947-50, none. 
pounds. 

At mines and at plants making molybdenum products. 


DOMESTIC PRODUCTION 


The year 1950 was marked by expansion of production to the limit 
of existing facilities and by construction and development programs 
designed further to expand production rates. Production of molyb- 


800 
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denum concentrates totaled 28,480,000 pounds (contained molyb- 
denum) in 1950, an increase of 26 percent over 1949. The chief 
min of molybdenum is molybdenite (MoS,), which comprised 
virtually the entire output in 1950; powellite [Ca(Mo,W)Q,] contrib- 
uted a relatively small quantity. Wulfenite (PbMoQ,), once mined 
from several deposits in southwestern United States, has not been 
produced since 1944. 

Molybdenum was produced in six States in 1950; Utah led, followed 
in order by Colorado, New Mexico, Arizona, Nevada, and California. 
Output of concentrates at mines operated solely or almost solely. for 
molybdenum was 12,082,000 pounds in 1950, an increase of 10 per- 
cent from 1949, whereas byproduct concentrates from copper and 
tungsten operations totaled 16,398,000 pounds, an increase of 42 
percent. Byproduct molybdenum represented 58 percent of the 
total concentrates produced in 1950 compared with 51 percent in 1949. 

Shipments of molybdenum concentrates were 44,544,000 pounds 
(contained molybdenum) in 1950, an increase of 91 percent over 1949. 
Shipments in 1950 comprised 39,158,000 pounds to domestic con- 
sumers and 5,386,000 pounds for export. 

A historical review of the molybdenum industry in the United 
States and a table showing its spectacular growth were presented in 
the Molybdenum chapter of Minerals Yearkbook 1948 (pp. 816-819). 


TABLE 2.—Molybdenum in ore and concentrates produced and shipped from 
mines in the United States, 1941-50 


Shipped from mines Shipped from mines 


Weight Value 
of pounds) (thousands (thousands 
of pounds)! | of dollars)? 


e e eeeeeeesl 10 wi | @ @ 4#§$}\Y, VEGF | PO ex UV J| AH ZA. ce w eege s 
e e eeeeeeeel — VU Eo S] 8 Ah äi e 410 || 8780465 eege e eege 


1 Figures for 1941-44 represent shipments from mines, plus concentrates converted to oxide by producer 
at Miami, Ariz.; those for 1945-50 represent shipments to domestic and foreign customers, plus concentrates 
conve too at Miami, Ariz., and Langeloth, Pa. 

? Largely estimated by Bureau of Mines, 


Arizona.—The Miami Copper Co. has been a regular producer of 
molybdenum concentrates since 1938.  Molybdenite concentrates 
are recovered as a byproduct of its copper operations at Miami, 
Ariz., where they are converted to molybdic oxide. Output in 1950 
was 25 percent greater than in 1949. Arizona remained in fourth 
place as a producer of molybdenum in 1950. 

California.—California dropped from fifth to sixth place as a pro- 
ducer of molybdenum in 1950. The only producer in California was 
the United States Vanadium Corp. at Bishop, where the mineral is 
recovered as a byproduct of tungsten production. Recovery of 
molybdenum was 26 percent less than im 1949. Molybdenum is 
present in the tungsten ore as molybdenite and powellite. 

Colorado.—Colorado dropped from first to second place in 1950, 
but the output of molybdenum was 11 percent more than in 1949. 
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The Climax Molybdenum Co., operating the world-famous deposit at 
Climax, Colo., was the sole producer of molybdenum concentrates in 
1950. Before 1948 the Climax deposit was exploited solely for molyb- 
denum, but since that time tungsten and tin have been recovered as 
byproducts. Although the tungsten content of the ore is very low, 
the total byproduct-tungsten production was adequate to raise the 
Climax mine to fifth place as a tungsten producer. 

During the first half of 1950 operations at Climax were curtailed 
because of the low demand for molybdenum products, but during the 
second half production was increased to the limit of mine and mill 
capacity. The main production is from underground workings, using 
a caving system of mining, but it is reported that in 1950 some ore 
was again obtained from the open-cut. A long tunnel has been 
driven to develop the ore body below the present operating level, but 
actual production will not be obtained from this portion of the mine 
until extensive development workings are completed. The expansion 
program at Climax also includes additional mill and camp facilities. 

Nevada.—Since 1941 the Nevada Mines Division of the Kennecott 
Copper Corp. has been the only producer of molybdenite concentrates 
in Nevada. The concentrates are recovered as a byproduct of the 
McGill concentrator, where copper ores from the company Ruth and 
Copper Flat operations and from the Emma Nevada group of Con- 
solidated Coppermines Corp. are milled. Output of concentrates was 
176 percent more than in 1949. 

New Mexico.—The Chino Mines Division of the Kennecott Copper 
Corp., Hurley, and the Molybdenum Corp. of America, Questa, con- 
tinued to be the only producers of molybdenite in New Mexico in 
1950. At Hurley, molybdenite has been recovered as a byproduct of 
copper operations since 1937. The copper ore mined in 1950 con- 
tained slightly less molybdenum than in 1949, and production of 
molybdenum declined 4 percent. The Questa mine, operated for 
molybdenum only, was opened in 1919 and since 1923 has been a 
regular producer. In 1950 a portion of the output was obtained from 
tailings produced in prior years, and the output of molybdenum de- 
clined 14 percent. The concentrates produced at Questa are shipped 
to the processing plant of the Molybdenum Corp. of America at 
Washington, Pa., where the company produces Mero molybdenum: 
calcium molybdate, molybdic oxide, and other molybdenum products. 

Utah.—Utah was the largest molybdenum-producing State. The 
sole producer in Utah is the Utah Copper Division of the Kennecott 
Copper Corp., which since 1936 has been recovering molybdenite as a 
byproduct of copper at its Arthur and Magna concentrators. Output 
ol malybdenite concentrates in Utah was 46 percent more than in 1949. 


CONSUMPTION AND USES 


Consumption (as measured by shipments to domestic consumers) 
of molybdenum products in the United States was 118 percent more 
in 1950 than in 1949. The largest single use for molybdenum is as 
an alloying element in the manufacture of stcels, to which it is added 
as molybdic oxide, calcium molybdate, or ferromolybdenum. In gen- 
eral, when an entire open-hearth heat is to be alloyed to a degree not 
exceeding 0.8 percent molybdenum, the addition is in the form of 
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molybdic oxide or calcium molybdate; ferromolybdenum is used when 
higher perna of molybdenum are desired. Of the total molyb- 
denum used in the United States, it is estimated that about 70 percent 
isin steels. Molybdenum is finding an expanding market in the high- 
temperature alloys developed for various components of gas turbines, 
as well as in jet aircraft engines and turbosuperchargers. 

Much smaller quantities (about 20 percent of the total) of 
molybdenum, chiefly in the form of ferromolybdenum and molybdic 
oxide, are employed in gray iron and malleable castings. Molybde- 
num in various forms finds limited employment in the chemical, 
electrical, and ceramic industries, which comprise about 10 percent . 
of the total. A relatively small quantity of concentrates (50,000 
to 75,000 pounds of contained molybdenum annually) is used by & 
few steel companies as an addition to molten metal in the ladle to 
raise the sulfur content and improve machinability, in addition to 
gaining the benefit of the contained molybdenum. 

Experiments regarding the use of molybdenum as a fertilizer are 
continuing, and favorable results are indicated.! 

Interest in the possibility of using molybdenum metal in & tem- 
perature range above that filled by present-day high-temperature 
alloys has led to the development by Climax Molybdenum Co. of 
Michigan (a research subsidiary of Climax Molybdenum Co.) of a 
vacuum furnace capable of producing ingots 9 inches in diameter 
weighing up to 1,000 pounds.? The ability of molybdenum to plate 
itself on friction surfaces and withstand high temperatures and 

ressures has resulted in commercial development of a molybdenum 
ubricant for this purpose.® 


TABLE 3.—Production and shipments of molybdenum products! in the United 
States, 1946-50, in pounds of contained molybdenum 


Shipments 


Year Production 1058 ji 
o domestic 
consumers Total 
ür ³ l 15. 039. 100 16. 501, 16. 944. 100 
7%öĩ%1¹ũui¹⁰ʃñ! % ⁵ẽœu y vv ĩͤ esee B 19. 8 ; 
e . E T A 1 d 
EE 24 


—— 2 eet ee —Uñ—: ee ee e —E—ñä— ‚—ê—V— 2 22 e e e 


1 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
2 Reported by producers to the Bureau of Mines. 


STOCKS 


The accompanying table shows industry stocks of molybdenum 
concentrates and products, 1946-50. Drastic reductions in the in- 
dustry stocks of both types are noteworthy; this reduction was 
partly caused by the increase in demand for products containing 
molybdenum and partly by purchases by the Government. 

1 Science News Letter, vol. 57, No. 15, April 15, 1950, p. 236. 


3 Steel, vol. 126, No. 14, April 3, 1950, p. 64. 
! Engineering and Mining Journal, vol. 151, No. 3, March 1950, p. 108, 


804 MINERALS YEARBOOK, 1950 


TABLE 4.—Industry stocks of molybdenum concentrates and products, Dec. 
31, 1946-50, in thousands of pounds of contained molybdenum 


! At mines and at plants making 5 products. 

3 Comprises ferromolybdenum, molybdic oxide, and molybdenum salts and metal. 
3 Figure not available. 

4 Excludes stocks of molybdenum products at consumers’ plants. 


PRICES 


Effective December 1, 1950, the published price, f. o. b. mines, of 
molybdenite in concentrates containing 90 percent MoS, was increased 
to 60 cents a pound (equivalent to $1 a pound of molybdenum con- 
tained). The former price of 54 cents a pound of Mos, had been in 
effect since January 1949, and a price of 45 cents a pound of MoS, had 
been in effect from 1938 to 1949. Molybdenum concentrates are 
shipped, largely to processing plants, for conversion to molybdic oxide, 
det and calcium molybdate, all of which are used in 
manufacturing iron and steel. The prices of the principal molybde- 
num products are based on a pound of contained molybdenum, f. o. b. 
producer’s plant. Effective December 1, 1950, the price of molybdic 
oxide was raised to $1.14, calcium molybdate to $1.15, and ferromo- 
lybdenum to $1.32; the former prices were $0.95, $0.95, and $1.10, 
respectively. 


FOREIGN TRADE * 


Imports of molybdenum ore and concentrates into the United States 
are normally small; 2,784 pounds (contained molybdenum) were re- 
ceived in 1950, all from Japan, compared with total imports of 48,148 
pounds in 1949. Some molybdenum ore and concentrates are occa- 
sionally imported for conversion to molybdenum products for export; 
none has been so imported since 1946. 

Exports of molybdenum concentrates (including roasted concen- 
trates) were 6,234,521 pounds (contained molybdenum) in 1950 com- 
pared with 5,319,780 pounds in 1949. United Kingdom and Germany 
were the chief foreign markets in 1950, taking 61 and 18 percent, 
respectively. , 

xports of ferromolybdenum were 1,178,604 pounds (gross weight) 
in 1950 compared with 955,103 pounds in 1949, and those of molybde- 
num metal and alloys were 146,075 pounds compared with 86,139 
pounds (revised figure) in 1949. 

Tariff.—The duty on molybdenum ore and concentrates was in- 
creased from 17% cents to 35 cents a pound on the metallic molybde- 


4 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page, 
of the Bureau of Mines, from records of the U, 8. Department of Commerce. 


MOLYBDENUM 805 


num contained effective after December 31, 1950, as a result of cancel- 
lation of the Reciprocal Trade Agreement with Mexico. The duty 
on ferromolybdenum, molybdenum metal and pocer, calcium molyb- 
date, and other compounds and alloys of molybdenum continued to be 
50 cents a pound of molybdenum contained plus 15 percent ad valorem. 


TABLE 5.—Molybdenum ore and concentrates (including roasted concentrates) 
exported from the United States, 1948-50, by countries of destination. 


[U. 8. Department of Commerce] 


$4, 968 i 
. 104, 330 62, , 226, p 194, 187 


-———9--9--o»eo»» o.» „ 4 4444444 4144444444«4„4„4„ „„ „„ „4444 „„ 


458 

Franco 1. 591. 210 1, 161, 353 591, 240 
h ZE 131, 060 74. 945 956. 329 
A eg ce 38, 638 
e ß. ß AA in ee 34, 197 
e ß AA A 247 
Netherlands. ................- 13, 384 10, 567 65. 000 
Norway............-.-......-/.....-..----[-.----------| 60.000] 86,419 |............]............ 
Sweden 262, 570 195. 721 211, 195 
United Kingdom............- 1,901,686 | 1,397, 898 3, 342, 637 


———M 4, 132,341 | 2, 998, 733 


WORLD REVIEW 


United States production of molybdenum in 1950 was 90 percent of 
estimated world production. The balance of the reported output 
came from Chile, Norway, Canada, and Australia, although many 
other countries produce molybdenum in small quantities. Very little 
in the way of new developments abroad was reported, but some 
progress was made on existing projects. 

Canada.—Production of molybdenum in Canada was resumed in 
1950 after a complete cessation of activity in 1949; 28 metric tons 
were produced as compared with 509 tons in 1944, the peak war year. 

Chile.— Based on estimated exports, production of molybdenum in 
Chile increased from 558 metric tons in 1949 to 800 tons in 1950. 

Finland.—The Matasvaara molybdenum mine shut down in 1947, 
was dismantled and part of the equipment sold to Outokumpu Oy 
for the Aijala mine.’ 

Norway.—Production of molybdenum in Norway continued to 
decline in 1950, totaling 62 metric tons compared with 71 tons in 1949. 

Tugoslavia.— Progress was reported at the new molybdenum mine 
near Mackatica in Serbia, which was expected to begin operations in 
1951. A 3-mile tunnel was driven, which is connected to the mine 
face by a 1,300-foot shaft. It is reported that the shaft will be used to 
5 to a hydroelectric plant to be built at the bottom of 
the shaft. 


8 Mineral Trade Notes, vol. 31, No. 2, August 1950, p. 27. 
Mineral Trade Notes, vol. 30, No. 2, February 1950, p. 2. 
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TABLE 6.—World production of molybdenum in ores and concentrates, by 


-——— — eg ee e e e a e 


countries, 1942-50, in metric tons ! 
[Compiled by Berenice B. Mitchell] 


1942 1943 1944 1945 1946 1947 1948 1949 
7 15 9 (2) 4 2 2 4 
4 5 7| om 20 1 ® 9 
43 178 509 228 184 207 83 sss 
580 680 | 1,051 841 560 402 532 558 
$384 | *516| 53816 330] ® (3) (3) 8 
43 (3) (1) (3) (3) (3) 3) 
126 108 110 99 Mila EE A 
2 1;kõ ls sette dins (3) 
2 / E EE o nen 
18 16 ///!!! EE cena WEEN 
7 56 187 | 7189 | 7108 52 18 i Beenie 
217 291 394 844 5 2 11 
855 | 1,138 717 468 818 136 neon 
6 — Gg 39 cy ME AAA [i 
368 227 248 76 10 98 79 71 
154 85 62 29 4 3 2 2 
AAN 12 20 A NTRA 9 
25, 829 | 27,972 | 17.545 | 13,972 | 8,264 | 12,268 | 12, 114 | 10, 219 
29, 000 | 31, 400 | 21, 400 | 15,900 | 10,800 | 14,000 | 13,600 | 11, 500 


—— gp om se 


12, 918 
14, 400 


1 Molybdenum is also produced in Greece, Rumania, Spain, Turkey 
production data are not available. 


2 Less than 1 ton. 


U. 
Estimates by author of chapter are included in total. 


3 Data nor yet available; estimate by author of chapter included in total. 


4 Estimated exports. 

3 Exports to Japan proper. 
* Data represent areas desi 
? Preliminary data for fis 


ated as Free China during the period of Japanese occupation. 
year ended Mar. 31 of year following that stated. 


8. 8. R., and Yugoslavia, but 


Natural Gas 


By D. S. Colby, H. J. Barton and B. E. Oppegard 


A 


GENERAL SUMMARY 


ARKETED production of natural gas is estimated to have in- 
M creased 16 percent to 6,281 billion cubic feet in 1950, the largest 
annual increase, both in quantity and percentage, of the past 
decade. The average annual increase of marketed production dn 
1940 to 1950 was 8 percent. 

Consumption of natural gas advanced 21, 12, and 15 percent for 
domestic, commercial, and industrial customers respectively. This 
compares with gains in 1949 of 11, 8, and 3 percent. Industrial uses 
(other than carbon black, petroleum refineries, etc.) grew most 
rapidly in 1950, rising 23 percent above 1949. 

The average value of natural gas at the well increased 0.3 cent to 
6.6 cents per thousand cubic feet in 1950. The total value at the 
wellhead of marketed production on this basis would be 416 million 
dollars, 72 million dollars more than in 1949. 


T 
Ma 
Q 
8 
o 
us 
o 
e 
z 
o 
J 
= 
d 


Bes Average value at points of consumption 


* 
~ 
S — 


CENTS PER M CUBIC FEET 


FIGURE 1.—Production and value of natural gas in the United States, 1916-50. 
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The average value at point of consumption of natural gas in 1950, 
according to preliminary data, was 71.3 cents per thousand cubic 
feet for residential consumers, 48.3 cents for commercial, 13.7 cents 
for industrial, and 27.4 cents for all types. The corresponding prices 
in 1949 were 67.1, 45.5, 12.9, and 25.4 cents per thousand cubic feet. 


TABLE 1.—Salient statistics of natural gas in the United States, 1946-50 


— MILLION CUBIC FEET 
upply: 
Marketed production ?...............- 4,030,605 | 4,582,173 | 5,148, 020 6, 281, 048 
Withdrawn from storage 56, 138 86, 643 79, 035 175, 260 
Total euppile 4,086,743 | 4,668,816 | 5,227,055 6, 456, 308 
Disposition: * 
Consumptlon.......................... 4,012, 930 | 4,426,544 | 4,945,149 6, 026, 410 
ene, ß 17, 675 18, 149 18, 704 26, 191 
3 ß 75, 458 96, 316 136, 406 228, 270 
Lost in transmission, etc............... (3) 127, 807 175, 437 
Total disposition. ................... 4, 106,063 | 4, 668, 816 6, 456, 308 
VALUE 
Production (at wells) . . thousand dollars. 212, 251 274, 709 416, 24 
Average per M cubic feet........... cents. 5.3 6.0 6.6 


1 Preliminary figures. 
2 For 1946, equivalent to consumption plus exports. For subsequent years, comprises Rm either sold or 
Sage by producers, including losses in transmission, amounts added to storage, and increases in gas 
pelines, 
Figure not available. 


SPECIAL PROBLEMS 


Further growth of the natural-gas industry, at the end of 1950, 
e Weier to be limited not by any lack of demand but by the quantity 
of well casing and line pipe it was able to acquire. With few ex- 
ceptions, growth was taking place by expansion of deliveries to 
localities already being served by natural gas. It seemed certain 
that New England, one of the few remaining areas not already bein 
served with natural gas, would become a consumer by 1952. 
proposal to supply natural gas to the Pacific Northwest from Canada 
was delayed because proved reserves in Alberta Province were not 
considered adequate to satisfy both export and local requirements. 

The decision of the United States Supreme Court on December 11, 
1950,! which upheld the right of a State regulatory agency to set a 
minimum wellhead price for natural gas, raised the possibility of 
diminished Federal Power Commission control over the field price 
of gas and subsequent increases in the field price of gas. Gas, how- 
ever, remained one of the country’s primary sources of an pu 
Several of the new aluminum-reduction plants necessitated by the 
national defense program and requiring large 'quantities of low-cost 
electricity were &mong the prospective new large-scale users. 


1 See Government Regulation. 
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The expansion of residential loads in cities far removed from the 
source of gas made some method of storage near the point of con- 
sumption very desirable. To facilitate acquisition of underground 
storage reservoirs by natural-gas companies, Senator Douglas of 
Illinois introduced a bill in the United States Senate providing for 
utility and pipeline companies to exercise eminent domain to obtain 
natural-gas storage fields.“ 


GOVERNMENT REGULATION 


On January 9, 1950, the United States Supreme Court upheld the 
Federal Power Commission claim to authority over the East Ohio 
Gas Co., a company operating wholly within the State of Ohio,’ and 
thereby confirmed that the Commission's authority was not restricted 
to GE ach operating in more than one State. 

On April 16, 1950, President Truman vetoed the Kerr bill, which 
sought to exclude from Federal Power Commission jurisdiction natural- 
gas exploration, driling, production, or gathering, sale “at arm's 

ength," sale “before arm's length," sale to interstate facilities, local 
distribution, and local distribution facilities. 

In conformity with this veto, the Federal Power Commission 
rescinded its Order 139, which stated that the Commission would not 
assert jurisdiction over independent producers and gatherers of natural 

s who might be subject to jurisdiction solely because of “arm's 
fen h“ sales of natural gas. 

n December 11, 1950, the United States Supreme Court upheld 
the Oklahoma Supreme Court decision that a State, to prevent 
physical and economic waste, has the right to set a minimum wellhead 
price on natural gas and also has the power to require a gatherer to 
take gas ratably from various producers in the reservoir. Under 
authority of this decision, the wellhead price of gas in the Guyman 
Hugoton field was set at 7 cents per thousand cubic feet. 

he Petroleum Administration for Defense was established in 1950 
under the United States Department of the Interior to carry out 
various functions under the Defense Production Act with regard to 
the oil and gas industry. This agency has authority over natural- 
and manufactured-gas production, transmission, and distribution. 


RESERVES 


The committee on natural-gas reserves of the American Gas Asso- 
ciation reported estimated proved recoverable reserves of natural 
ges in the United States to be 185,592,699 million cubic feet on Decem- 

er 31, 1950, an increase of 3 percent over 1949. New discoveries in 
1950 made a gross addition to proved reserves of 2.9 trillion cubic 
feet, and extensions of old fields added 9.2 trillion. 

3 8.1000, 82d Con 1st sess 


3 Federal Power Commission v. East Ohio Gas Co. et al., 338 U. S. 464. 
* Phillips Petroleum Co. v. Oklahoma et al., 340 U. 8. 190. 
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TABLE 2.—Estimated proved recoverable reserves of natural gas in the United 
States, 1949-50, in million cubic feet ! 


[Committee on natural-gas reserves, American Gas Association) 


Changes in reserves during 1950 
—— ces : Discoveries — 
ta of new et change 
Dee 31, ar fields and | in under- | Net pro- 
isions 2 | hew Pools | ground duction 4 
e in old storage : 
fields 2 
Arkans ass 874, 190 65. 072 B. 129 540 55, 338 
California ß A A 9, 991, 635 225, 279 71, 840 4, 028 532, 396 
Colorado- AAA 1,227,095 | —134, 453 41, 426 |............ 18. 595 
O A O Slee es 233. 192 20. 774 5,700 |............ 35, 773 
Kat E 2. c eee 25, 200 6. 720 4, 920 750 6, 400 
GAS 1 es scene eee 14, 089, 560 64, 729 30, 360 153 393. 968 
Kentucky EE 1, 349, 397 49. 294 8, 200 —908 75, 400 
Louisiana i Ee EEN e 26,687,811 | 2,010, 120 751,333 915. 798 
Meli 8 214,911 —14, 820 2,741 10, 528 . 286 
Mississippl................................ 2, 528, 969 130, 470 6,030 |............ 145, 263 
A A at edere 803. 471 84. 951 |............ 2, 402 43, 463 
Nebraska. aii... 8. 063 9, 028 28,073 EE 1. 058 
New Mexſcoooꝛo 6, 241, 003 866, 625 124, 404 6, 883 248, 245 
New YORK sono odo et ie , 685 200 |....-------- 1, 094 3, 200 
AA ³»W¹ ˙ m O 652. 571 38. 751 7. 900 6, 840 47. 200 
n . Ae 11, 625. 979 486. 813 121. 163 8, 250 607. 918 
Pennsylvania: 2.220620. 88 621, 680 31, 000 50. — 509 75. 000 
ROXAS EE 8 99, 170, 403 5, 055, 893 1, 557. 691 490 3, 380, 400 
222 gege 65, 577 8, 196 15.112 (oa eis 4. 133 
West Virginia. Ll Ll LLL c.l... 1,715, 233 105.152 21,750 13, 540 205, 000 
e A eS Ev eros U2r 2, 173, 677 96. 631 2, 749 : 220 78. 288 
Other States Lll eee 15, 042 9, 956 4,030 |............ 1, 556 
Totál AAA EE 180, 381,344 | 9,172,381 | 2,877,351 5A, 301 6, 892, 678 
Roserves as of Dec. 31, 1950 2 
State 
y Under- 
derre Associated Dissolved *| ground Total 
storage ! 

Arkansas..............-..-.- F 450. 935 157. 869 , 789 2, 000 907, 593 
California. oa con geg, 2,702,746 | 2,286,788 | 4,751. 693 19, 159 9, 760. 386 
eo, AS 474, 704 33, 528 607. 241 [on cosets 1,115, 473 
DANSKA cco et eee NS 5, 643 15, 000 209, 250 |............ 229. 893 
Irdiana...... JJ ͤ K 8 4, 000 5, 000 21, 440 750 31, 190 
WANS A kx Der 8 13, 381, 105 152, 189 228, 239 29, 301 13, 790, 834 
Rentücky EE 1, 254, 997 |............ 64, 000 11, 586 1, 330, 583 

Loulslana ) 22, 477. 745 4,102, 574 1,892, 947 
Miihe... EEN 121.867 |............ 40. 906 32, 301 195, 074 
Mississippi...............-..... eee 1, 772. 969 410, 436 335, 801 J)). 2, 519, 206 
EEN 722, 647 44, 799 25, 421 4, 494 797, 361 
Nebraskl o oo o tal 14. 886 21, 213 8.007 |............ 44, 106 
New Mexico llle. ll. 3, 978. 271 | 2,098, 103 896, 210 18, 086 6, 990, 670 
a YORK... ooo ͤ TE EA 595 10, 809 ,779 

SL AA OI 550, 548 |............ 500 73, 814 

21 man 7,509,209 | 1,011,782 | 3,088. 927 24.369 | 11,634, 287 
Pennsylvania................. ll LLL. ll. 528, 569 h 40, 750 57, 852 627. 171 
[o 019 O 8 71, 529, 387 | 17, 646,015 | 13, 228, 185 90 | 102, 404, 077 
(te EE e 8, 4211. 84, 752 
West VIrginliiiin mn 1. 513, 099 -0----- 81, 500 56, 166 1,650, 675 
W COMING A AAA 1, 481, 156 128, 456 584, 86A 513 2,194. 989 
Other States 2 0% —L? ke E 27, 472 
IC ĩð K 130, 628, 455 28, 173,752 | 26, 448, 802 341, 690 | 185, 592, 699 


! Volumes are reported at a pressure base of 14.65 pounds per square inch absolute and at a standard tem- 
perature of 60° F. 

2 Excludes gas loss due to natural-gas liquids recovery. 

3 The net difference between gas stored in and gas withdrawn from underground storage reservoirs. 

Net production equals Aba withdrawals less gas injected into underground reservoirs; changes in 
underground storage are excluded. December production partly estimated. 

$ Includes off-shore reserves. 

* Includes Alabama, Florida, Maryland, Missouri, Nebraska, and Virginia. 

7 Nonassociated gas is free gas not in contact with crude oil in the reservoir. 

® Associated gas is free gas in contact with crude oil in the reservoir. 

* Dissolved gas is gas in solution with crude oil in the reservoir. 

10 Gas held in underground reservoirs for storage purposes only. 
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PRODUCTION 
GROSS PRODUCTION 


Estimated gross production of natural gas in the United States 
in 1949 was 7,546,825 million cubic feet, 5 percent over 1948 produc- 
tion. In general the increases occurred in the prolific producing 
States of the Southwest (Oklahoma excepted) and in the newer pro- 
duction of the Rocky Mountain States. Gross production declined 
in all Appalachian producing States and in Illinois and Michigan. 


TABLE 3.—Gross withdrawals and disposition of natural gas in the United States, 
1948-49, by States, in million cubic feet 


Gross withdrawals ! Disposition 
State 
From Marketed| Repres- | Vented 
gas wells oll wells | Total SE EV e 
1948 
READ ds 40, 300 73, 710 53, 046 8, 704 
Caliſorn i. 235, 000 748, 700 570, 954 10, 186 
CGolorado o 6, 11, E 8, 967 2, 162 
III -. 200 40, 14, 062 21, 558 
, e UU 400 1. 7 553 12 
Kann ³ð 177, 360 278, 000 245, 189 29. 898 
Kentuck /n 64. 830 74,330 70, 095 3, 002 
Loulsla08..... a 554, 610 973, 000 686, 061 85, 232 
Michigan... occ. n 17, 260 24, 050 14, 981 183 
Miss issippllkkl!1!VXXluεLl . 55, 000 96, 000 59, 899 6, 491 
MIissOtr lll N r AAA 
Montags A 34, 710 38, 710 36, 551 1,747 
New Mezrlco................-..-........-- 45,310 ,730 | 194,749 41, 835 
New or ꝛðꝛ”= 2 4. 600 4, 800 4,705 2 
01, REDEANT 66, 650 „650 65, 619 8 
Oklahoma 411,340 674,320 | 480, 573 172, 963 
Pennsylvania. > 87, 670 87, 578 
Teras TENENDO 2, 530, 000 3, 450, 000 2, 289, 923 402, 931 
105273, PEU x 6, 640 , 650 6,610 |.......... 40 
West Virginia............................- 200, 500 ,000 | 203.681 2,235 
WYOMING acrecentar aia 52, 850 79, 280 62, 424 15, 847 
Other States 0ʒ/ llc cc Lll llle 760 950 | 873 77 
e el 4, 588, 547 7, 178. 777 5, 148, 020 810, 178 
a |e | A ͤ—ͤ— | — ———— 
1949 

Arkansas — mꝛ7 A 37, 500 68, 370 47, 788 5, 151 
Elan gear e 217, 000 735, 800 550, 803 10, 943 
Cola WEE „ 14, 250 8, 490 5, 390 
DEHON. ð⅛Q A ³˙¹wöwm 350 37, 850 12, 391 21,893 
Indians 250 2, 150 334 889 
¿EA A 237, 800 324,400 | 294,078 26, 983 
¿CITI A 46, 700 56, 050 51,851 2, 913 
Louisiana 785, 250 1, 025, & 732, 845 107, 122 

AMiehiean. eee 14, 350 , 950 14, 753 5,7 
Miss issipoalal!l! ee 74, 100 112. 100 68, 062 5, 435 
S ie ð³ ˙ ð DV.. 8 33, 100 36, 850 35, 291 1. 376 
New Mexlc ooo 49, 920 241, 620 204, 961 29, 550 
New York A 3. 600 3, 770 3, 693 5 
ON ³ðVw³ va ec ĩð2 bk 47, 400 49. 100 46. 512 501 
Oklabomſd ann. 373, 200 631, 200 435, 262 169, 018 
Pennsagleania. 00-0000 81, 500 85, 000 84, 739 91 
AA ³M!M!M 2, 740, 000 3, 822, 000 |2, 588, 921 434, 868 
EE 6,1 6, 360 5,120 Ss 234 
West Virginia............................. 178, 300 185, 300 181, 176 2, 491 
bi EE 52, 450 87, 450 50, 815 23, 237 
Other States C... 706 755 745 [. 52. ez 10 
Tol WEE 4, 986, 126 |2, 560, 699 |7, 546, 825 |5, 419, 736 |1, 273, 205 853, 884 


1 Marketed production pius quantities used in repressuring, vented and wasted. 
3 Gas sold or consumed by producers (see table 1). 
3 Includes gas (mostly residue) blown to the air, but does not include direct waste on producing properties, 
except where data are available. 
4 Florida, Missouri (1949 only), North Dakota, South Dakota, Tennessee, and Virginia. 
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Repressuring continued its steady growth, increasing in all major 
producing States except Louisiana and West Virginia. The quantity 
of gas used in repressuring or recycling in 1949 totaled 1,273,205 
mill ion cubic feet, 52,626 million more than in 1948. 

The use of underground reservoirs for storing natural gas is becom- 
ing progressively more important, as markets at great distances from 
the source of production expand. Net gas placed in underground 
storage increased from 57,371 million cubic feet in 1948 to 65,683 
million in 1949. A better indicator of the use being made of this 
type of storage is the gross amount stored, which rose from 136,406 
million cubic feet in 1948 to 172,051 million in 1949. The States 
showing the largest advances in total gas stored were, in descend- 
ing order, Michigan, West Virginia, Ohio, California, Pennsylvania, 
Oklahoma, and Kansas. 


TABLE 4.—Natural gas stored underground in and withdrawn from storage 
fields, by States of location, 1948-49, in million cubic feet 
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MARKETED PRODUCTION 


Marketed production of natural gas in 1949 rose 5 percent to 
5,419,736 million cubic feet. Of the four largest producing States, 
marketed production increased in Texas and Louisiana but decreased 
in California and Oklahoma. The only other States showing an 
advance in marketed production were Kansas, Mississippi, and New 
Mexico. The marketed production of Texas continued to grow as a 
percentage of the total marketed production, reaching 48 percent in 
1949, but this was still less than its proportion of proved reserves. 
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TABLE 5.—Marketed production of natural gas in the United States, by States, 


1945-49 
Quantity Estimated 
value at 
wells 
State Million cubic feet Percent | (thousand 
of total | dollars) 
1045 1946 1947 1 1948 ! 1949 1949 
Arkansgss....................- 46, 600 45,177 630 53, 946 0.9 1, 912 
000 502, 442 | 487,904 | 560,510 | 570, 954 10. 2 04, 731 
Colorado............-.-.....- 4,914 6, 728 392 8, 967 2 443 
q ee 6 8 (2) 2 
Inos 8 16, 663 17, 166 17, 023 14, 062 .2 1. 398 
Indian 1, (3) 25 
AR A AO 145, 959 165,725 | 209,321 245, 189 6.4 15, 910 
Kentucky. 81, 714 70, 396 96, 459 70, 095 1. 0 9, 888 
Loutsiana.................... 542, 789 525, 178 581, 398 061 13. 5 82, 025 
ichigan.................... 21, 874 20, 879 18, 812 14, 081 .3 2, 242 
MississippL..................- 4, 7, 225 40, 037 59, 899 1.2 4, 199 
securi UTE RE HD 40 (3) 4 
Montana 31. 829 713 34, 282 551 .6 1, 962 
New Mexico. ...............- , 119,262 | 142,740 | 194,749 2.8 5, 985 
New York................... 9, 210 084 600 : .1 907 
5 RA hele 344 442 O) 27 
Dio 49,967 | 61, 570 65, 619 .9 8, 091 
Ee AE r ZS 
W. 1 ,97 »9 " S 
South Dakota 5 b 2 8 (3) 
Tennessee 47 | 1 8 
+ ck sects oes 1,711,401 |1, 776, 148 |1, 992, 704 2, , 923 47.8 118, 832 
n coe ee hosed 6, 562 » 252 6, 040 6, 610 368 
APO dre rS 56 57 64 5 
West Virginia 160,225 | 178,958 | 192,233 | 203,681 29, 296 
Wyomn gg 35, 282 , 266 45, 550 52, 424 2. 820 
Toll ias a ee! 3, 918, 686 |4, 030, 605 |4, 582, 173 |5, 148, 020 |5, 419, 736 344, 034 
! Includes gas stored and lost in transmission. 
3 Less than 0.5 percent. 
5 Less than $500. 


NUMBER OF WELLS 


In 1950, 2,844 new gas wells were drilled in the United States com- 
ared with 2,887 in 1949. The number completed in Texas declined 
y 99; the number completed in West Virginia increased by 40. This 

reverses the record for the last several years, when completions were 
increasing in Texas and decreasing in West Virginia. The number 
of gas wells completed in New Mexico rose sharply to 90 in 1950 from 
531n1949. Ten wells were reported completed in Nebraska, consider- 
able activity for this State. 

The total number of producing wells at the end of 1949 was 64,146, 

slightly lower than the previous year. The indicated number of wells 
abandoned, shut in, or reclassified during 1949 is 2,953. 
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TABLE 6.—Gas wells in the United States, 1948-50, by States 


Producing | Drilled | Producing | Drilled 


State i Dec. 31, during Dec. 31, during 
1948 1949 ! 1949 1950 ! 
SR Vu GE 165 3 168 2 
ei 365 40 395 51 
Sh eeeees 4 30 12 
Ell ⁰yd ³ðZA Oa sowed 100 6 100 17 
mass. ⁵ ³ ⁵³ð A A 30 750 51 
E E MSc 3, 000 419 3, 300 
Kentucky. eet rud de pee 3, 480 193 3, 610 157 
¡A A Ud ie UE 2, 210 211 2, 400 196 
Mei. EE 700 2 650 30 
ASS ID % ³ðVAA T8 75 5 75 9 
E A E A 100 } 26 290 { 10 
Nebraska. 7« ] ] ́ gf x k eda cdam 10 
/ ˙ ß; AAA 8 760 54 800 
eee. ⁰ 230 53 270 90 
New Y OF ²˙ꝗſqdq. ⅛˙ꝛ³m] a cux UE OE DE 1,600 EE 1,400 EEN 
LGE 7, 000 6, 700 
OkIBNOMSG EE 3, 400 213 3, 500 249 
Pennsylvanias. .. ³ 18, 800 215 18. 400 210 
nns ⅛ðà SS E St or 
orc ERU ebe 5,100 746 5, 800 647 
West nel ticas 16, 100 344 15, 500 384 
Wyoming AMA e dud 145 8 150 18 
Alabama, North Dakota, South Dakota, Utah, and 
FB A A IA A 6 40 3 
Total- ³⁰Üww⅛mw⸗ „r.. ³ y 64, 212 2, 887 64, 146 2, 844 


1 From Oil and Gas Journal. 
3 Combined to avoid disclosure of individual company operations. 


DEVELOPMENT AND PRODUCTION BY STATES * 


Arkansas.—J. W. Sanders, chief engineer, Arkansas Oil and Gas 
Commission, reports that gas production from oil and condensate 
wells in south Arkansas rose in 1950 to 64,791 million cubic feet 
from 58,880 million in 1949. This increase was partly due to rescind- 
ge DEE in “allowables” placed on the controlled fields in 1949. 

duction of dry gas from wells in northwest Arkansas increased 
from 6,901 million cubic feet in 1949 to 8,017 million in 1950. Of 
seven wildcat wells drilled in northwest Arkansas in 1950, one, the 
Arkansas Western No. 1, Franklin County, discovered a new reservoir. 

California.—R. M. Bauer, Southern California Gas Co., reports that 
net dry-gas withdrawals from formation in 1950 totaled 533,809 
million cubic feet compared with 546,026 million in 1949. In addition, 
36,052 million cubic feet of gas were recovered as liquids in 1950 com- 
pared with 35,118 million in 1949. Receipts of natural gas in Cali- 
fornia via interstate pipeline increased from 94,099 million cubic feet 
in 1949 to 148,039 million in 1950. 

Additions to reserves in 1950 again did not equal production, and 
proved reserves were estimated to have declined 231,249 million cubic 
feet to 9,760,386 million cubic feet. 

Colorado.—J. R. Schwabrow, U. S. Geological Survey, reports that 
12 gas wells were completed in 1950 with & total open flow of 72 
million cubic feet, the greatest number of gas wells completed in 
Colorado in any year to date. New discoveries were made at Arm- 
strong, Lee, and Loveland in the Julesburg Basin and at Ignacio in 
the San Juan Basin. Development wells were drilled at Barker 
Creek, Lee, Loveland, Powder Wash, and Piceance Creek. The pro- 


Based on latest available trade publications and reports from Federal and State agencies. 
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ductive area and proved reserves of this last-named field were increased 
considerably by these successful outpost wells. Three other wells 
here were des oles. 

Gas was marketed from Berthoyd, Craig, East Hiawatha, West 
Hiawatha, Powder Wash, and Thornburg fields. Marketing prospects 
were being investigated for Barker Creek, Douglas Creek, Piceance 
Creek, and the newly discovered fields. The casinghead gas from the 
Rangely field is employed only for recovery of liquids and lease use. 

Net production increased from 13,529 million cubic feet in 1949 
to 15,258 million in 1950. The advance was accounted for mainly by 
augmented field use at Rangely and larger sales from gas fields. 

Ilinois.—A. H. Bell and D H. Swann, Illinois State Geological 
Survey, reported that 19 wells were completed as gas wells in 1950. 
Only three of these wells are being utilized, two in the Cottonwood 

ol and one in the Herald pool. The others have been shut in for 
ack of market or abandoned. 

The two gas fields that have produced most of the Illinois natural 
gas marketed during the past decade—Ayers and Russellville— 
were both abandoned during 1950. About 60 billion cubic feet 
of solution gas were produced from oil wells and about one-half 
billion cubic feet from gas wells in oil fields during the year. Most 
of the 373 million cubic feet of Illinois gas marketed away from the 
field came from dry-gas wells within oil fields. About 13.7 billion 
cubic feet of solution gas from oil wells (a small amount of which 
originated in Indiana) was treated at Illinois natural-gasoline plants 
during 1950. Two and one-half billion cubic feet of the residue gas 
from these Beiler was used for repressuring, the rest being consumed 
as plant or lease fuel. 

Indiana.—Six wildcat wells and 45 development gas wells were 
completed in Indiana in 1950. Twenty-two of these were in the 
Trenton field. The American Gas Association committee on natural- 
gas reserves reports a net production of 6,400 million cubic feet of 
natural gas in 1950 compared with 6,250 million in 1949. 

Kansas.—Earl K. Nixon, Kansas State Geological Survey, reports 
that four new gas pools and two revivals—one each in Butler, Ford, 
Harper, Meade, Pawnee, and Rice Counties—were discovered in 
Kansas during 1950. 

Three developments high lighted natural-gas operations in the 
State during the year: Addition in Seward County of about 200 
square miles of gas-producing area as a southeast extension of the 
Hugoton field; ope of & new pool with strong production from 
the Mississippian in Meade County; and revival of the Pleasant 
Valley pool in eastern Ford County with large gas production, also 
from the Mississippian. 

Roughly 220,000 acres were added to the Hugoton field, making 
the total producing area approximately 2,225,000 acres. 

Of the 389 Kansas gas-well completions in 1950, 366 were in the 
Hugoton field, which had 2,216 producers at year end. Production 
from the Kansas part of the Hugoton gas field in 1950 was about 
320 billion cubic feet, an increase of 29 percent over 1949. Roughly 
85 percent of Kansas gas production during the year came from the 
Hugoton field. 
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Kentucky.—C. D. Hunter, chief geologist, Kentucky West Aga 
Gas Co., reports that 193 producing gas wells, with an initial daily 
open flow capacity of 141 million cubic feet, were completed in Ken- 
tucky in 1950. Of these wells, 144 were in the Big Sandy gas field. 

A new gas field was discovered in northern Scott County. Five 
wells starting in upper Ordovician encountered gas at depths of 320 
to 375 feet in the Trenton limestone and developed a total daily open 
flow of 1.6 million cubic feet. . 

A careful check of gas production was made in 1950 by Hunter and 
other Kentucky geologists. Production was found to be 70 billion 
GE feet in 1950, of which 95 percent came from the Big Sandy gas 

eld. 


Louisiana.—The Louisiana Department of Conservation Petroleum 
Activity Report for 1950 states that the production of natural gas was 
1,496,817 million cubic feet, 47 percent above 1949. In all, 394 
wells and condensate wells were completed, o fs wildcat wells. 
The fields thus discovered and their location by parishes, were: Ester- 
wood and Maxie in Acadia; Eugene Island Block 58 and Kent Bayou 
in Terrebonne; Opelousas in St. Mary; Sherburne in Pointe Coupee; 
Stonewall in DeSoto; and Unionville in Lincoln. 

Michigan.—G. E. Eddy and W. L. Daoust of the Michigan Depart- 
ment of Conservation report that the most impressive dry Geste 
development of 1950 was the discovery and development of the Cannon 
Creek field in Tps. 24 and 25 N. and RS. 5 and 6 W., Missaukee and 
Kalkaska Counties. This was the first instance of discovery of gas 
in important quantities in the Traverse formation. Seventeen pro- 
ducing wells were completed with a combined daily open flow of 
more than 150 million cubic feet. In addition to the Cannon Creek 
discovery there were 6 other gas discoveries, but only 14 producing 
wells were drilled in these fields at the end of the year. 

Seventy-five gas wells were drilled, of which 44 were facility wells 
drilled in gas-storage fields. Dry-gas production for the year totaled 
12.5 billion cubic feet compared with 14.5 billion for the preceding 
year. Gas consumption, however, increased 15 billion cubic feet 
over 1949. 

Mississippi.—In 1950 nine gas wells were completed in Mississippi, 
none of them wildcat wells. These completions included two in the 
EES field, two in the Gwinville field, and four in the Sharon 
ield. 

According to the Monthly Petroleum Activity Report of the 
Mississippi State Oil and Gas Board, gross production of natural gas 
increased to 161,086 million cubic feet in 1950 compared with 108,978 
million in 1949. Most of the increase came from the Baxterville and 
Gwinville fields. Sharon field, which had been shut in in 1949, was 
connected and started producing in July. 

Missouri.—Frank C. Greene, district geologist, Missouri Division 
of Geological Survey and Water Resources, reports that 13 wells 
were completed in Missouri in 1950. Three wells were drilled in a 
new area south of Linkville, Platte County. In Cass County three 
wells were completed near Lisle and three near Harrisonville. Re- 
drilling the old Smithville pool in Clay County yielded four producers. 
Total gas production in 1950 was reported as 81.6 million cubic feet 
from 14 wells. 


NATURAL GAS 817 


Montana.—J. R. Schwabrow, U. S. Geological Suey reports 
that 39 gas wells were completed with a total daily open flow of 118 
million cubicfeet. Thisisa smaller number of completions than dur- 
ing any year since 1939. Small exploratory wells at Bannatyne and 
Dunkirk were turned over to landowners for local use. The balance 
were field wells, Cub Bank having 13, Kevin-Sunburst 8, and the 101 
Ranch-Plevna area 12. Only two wells were completed at Bowdoin 
and none at Cedar Creek, which accounts for the decline. The 101 
Ranch-Plevna area is apparently a separate pool west of the southern 
part of the Cedar Creek anticline. 

The small commercial production of the Havre field was suspended 
in June, and the Kicking Horse field ceased production in August 
owing to low well pressure. 

On October 1 the Montana-Dakota Utilities Co. began transporti 
desulfurized Embar gas and sweet Frontier gas from the Worland field, 
Wyoming, through a new 340-mile line to Cabin Creek on the 
Bowdoin-Cedar Creek system. This gas will augment the supply 
from these two old fields, and some of it will be stored at Cedar Creek. 

Net production of natural gas increased from 41,245 million cubic 
feet in 1949 to 42,745 million in 1950. Losses were cut to one-third 
of the 1949 volume. 

Nebraska.—J. R. Schwabrow, U. S. Geological Survey, reports that 
in Nebraska during 1950, 11 gas wells were completed with a total 
initial production of 88 million cubic feet per day and located as 
follows: 7 with 69 million cubic feet per day in Huntsman field, 2 with 
13 million in Southwest Sidney field, 1 with 5 million in Sunol field 
all Cheyenne County, and 1 with 5 million in Big Springs field, Deuel 
County. At the end of the year only 1 of these 11 wells had been 
connected to a pipeline and put on production—the Ohio Oil Co. 
No. 1 Ruehman, Huntsman field. This well was supplying gas for 
the nearby town of Sidney. The Ohio Oil Co. also completed a gaso- 
line plant in the Huntsman field to process all free and associated gas 
5 in the field and to supply dry gas to the North Central Gas 

trunk line along the North Platte River. 

New Mexico.— Foster Morrell, U. S. Geological Survey, reports 
that gas-development operations were accelerated in the San quan 
Basin by the approval of the Federal Power Commission on quly 
14, 1950, of the El Paso Natural Gas Co. application to construct a 
pipeline from the San Juan Basin to Toprock, Ariz. During 1950, 5 
new gas pools were discovered, and 88 gas wells were completed in the 
New Mexico portion of the San Juan Basin. Of these.33 were in the 
Fulcher Basin-Kutz Canyon pool and 31 in the Blanco and La Plata 

ools. No major gas fields were discovered in central or southeastern 
ew Mexico in 1950; 32 gas wells were completed in Lea County. 

The estimated production of gas in southeast New Mexico rose from 
202,687 million cubic feet in 1949 to 207,787 million in 1950. Natural- 
gas deliveries in northwest New Mexico increased from 11,544 million 
cubic feet in 1949 to 14,410 million in 1950. 

New York.—W. L. Kreidler, senior geologist, New York Geological 
Survey, reported natural-gas production in 1950 to have been 4,050 
million cubic feet—2,800 million from the Medina horizon and 1,250 
million from the Oriskany horizon. Forty wells were drilled into the 
Medina, of which 22 were facility wells in gas-storage fields. Four 
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wells were completed into the Oriskany, but none resulted in commer- 
cial production. ! 

North Dakota.—Wilson M. Laird, State geologist of the North 
Dakota Geological Survey, reported that 28 wells were producing gas 
in the State in 1950 and that no permits had been issued for gas-well 
drilling during the year. Production for 1950 was 608 million cubic 
feet. Some gas has been encountered in deep tests drilled for oil, 
but no commercial production has resulted. 

Ohio.— R. L. Alkire of the Ohio Geological Survey reports that 284 
gas wells were completed in 1950 compared with 292 in 1949. The 
average initial production of these wells was 414 thousand cubic feet 
per day compared with 676 thousand cubic feet in 1949. Of the total 
gas completions, 106 were in the Berea sand and 101 in the Clinton. 
Eight exploratory gas wells were completed as small gas producers. 
Acreage added by new pool discoveries in 1950 was negligible, totaling 
1,100 acres; 500 acres in the Oriskany sand in section 25, Granger 
Township, Medina County, and 600 acres in the Newburg sand in 
section 24, Congress Township, Wayne County. Approximately 
4,200 acres were added by extensions. The largest well reported 
during the year was completed on the L. S. Starr farm, lot 5, Litchfield 
Township, Medina County. Its initial daily production was 5,740 
thousand cubic feet from the Clinton sand at 2611-2,623 feet. 

Oklahoma.—Elmer Capshaw, Oklahoma Corporation Commission, 
reports that in 1950 the Oklahoma portion of the Hugoton field pro- 
duced 125,890 million cubic feet of dry gas, over 40 percent of thetotal 
pm from gas wells in the State. Three-quarters of this field 

as been developed and has 948 producing wells. The remaining 
quarter of the field is being developed. 

The rising field price of dis gas in Oklahoma has led to the develop- 
ment of storage facilities and increased processing and utilization of 
casinghead gas. 

The American Gas Association Reserves Committee reports that 
the net production of natural gas in Oklahoma in 1950 was 607,918 
million cubic feet compared to 567,335 million in 1949. The number 
of gas wells completed increased from 213 in 1949 to 249 in 1950. 

Pennsylvania.—J. G. Montgomery, Jr., vice president, United 
Natural Gas Co., reports that the most important natural-gas develop- 
ment in Pennsylvania in 1950 was the discovery of gas in Oriskany 
sands underlying the Leidy dome on the Wellsboro anticline in Clinton 
County. The discovery well had an initial daily open flow of 10 to 15 
million cubic feet and an initial rock pressure of 4,200 pounds per 
square inch. By the end of the year, 12 wells with an average initial 
daily open flow of 17 million cubic feet had been completed, and 47 
wells were being drilled. The pool was producing 150 million cubic 
feet per day. 

In all, 410 gas wells were drilled during the year, of which 391 were 
in shallow sand fields. Two wells testing Cambro-Ordovician forma- 
nore 2 being drilled in Bedford and Lycoming Counties at the end 
oi 1950. 

Tennessee.—H. C. Milhous, geologist, Tennessee Division of 
Geology, reports that three wildcat test wells drilled in 1950 showed 
gas and probably would be commercial producers except for the re- 
moteness of their location. These were in Robertson, Sumner, and 
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Pickett Counties. Total gas production in 1950 was estimated at 
88.5 million cubic feet, 88 percent being produced in Morgan and 
Scott Counties. 

Texas.—The total production of natural gas in Texas, according 
to the Railroad Commission of Texas, increased 14 percent in 1950 
to 4,024,177 million cubic feet, of which 889,850 ion cubic feet 
were returned to formation. Production from gas wells totaled 
3,099,606 million cubic feet, 77 percent of the total production. Ac- 
cording to the Oil and Gas Journal, gas-well completions for the year 
totaled 647,534 development wells and 113 wildcat wells. 

The Bulletin of the American Association of Petroleum Geologists 
June 1951, reports that drilling in the Panhandle district resulted 
entirely in extending and developing known fields. Gas production 
declined to 860,066 million cubic feet. In South Texas production 
from gas wells was 725,400 million cubic feet. In this region the 
percentage of oil wells connected with casinghead-gas processing 
plants increased from 15 to 49 percent over & 4-year period. 

In East Texas none of the new discoveries were expected to have 
major geological significance. "The most productive discovery was 
the Sanders No. 1 in the North Jacksonville field in Cherokee County. 
This well had & calculated daily open-flow potential of 105 million 
cubic feet of gas and 1,144 barrels of condensate. 

No gas discoveries in the Upper Gulf Coast region appeared to 
have major importance. Gas production increased to 750,674 million 
cubic feet in 1950, and virtually all large gas reserves in the area 
have been committed. 

Utah.—J. R. Schwabrow, U. S. Geological Survey, reports that the 
only gas well drilled in Utah in 1950 was a field-use well at Ashley 
Creek, with a reported daily open flow of 5 million cubic feet. The 
Utah Natural Gas Co. filed a petition before the Utah Public Service 
Commission to build an intrastate natural-gas pipeline from south- 
eastern Utah, but no decision was rendered during 1950. 

Marketed production was limited to Clay Basin, as in the past. 
Clay Basin production was 3,950 million cubic feet compared with 
6,126 million in 1949. Some gas was produced from Ashley Creek 
and Roosevelt fields and used in the field. 

Virginia.—William M. McGill, State geologist, Virginia Geological 
Survey, reports that tests for natural gas in Virginia in 1950 were con- 
fined mainly to the Appalachian Plateaus section and were in Bu- 
chanan, Dickenson, Tazewell, and Wise Counties. Eleven test wells 
were completed as potential producers and capped; 12 were abandoned 
as dry holes. The potential daily production from this region is esti- 
mated at 85 million cubic feet. Production of natural gas in 1950 came 
entirely from the Early Grove field in Scott and Washington Counties 
and was reported as 82 million cubic feet for the year. 

West Virginia.—Paul H. Price, State geologist of West Virginia, 
reports 417 gas wells as completed in 1950 compared with 427 in 1949. 
The initial daily open-flow gas production of these wells was 468 
million cubic feet. The counties with the greatest activity in 1950 
were Calhoun, Jackson, Lincoln, Mingo, Putnam, Ritchie, and Wayne. 

The American Gas Association reserves committee reports that net 
production of natural gas in 1950 was 205,000 million cubic feet 
compared with 180,000 million in 1949. 
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Wyoming.—J. R. Schwabrow, U. S. Geological Survey, states that 
20 gas wells were completed in 1950, with a total daily open flow of 
160 million cubic feet. Three of these were recompletions in the 
Frontier at Worland, and one was recompletion in the Embar at 
Garland. Four deep wells were completed at Church Buttes, and two 
were being drilled there at the end of 1950. New fields discovered were 
at Deep Creek, with a total daily open flow of 3,728 thousand cubic 
feet from the Mesaverde and at Long's Creek with a daily open flow 
of 6,470 thousand cubic feet from the Phosphoria. Other completions 

were scattered among nine old fields. 
Net production in 1950 was 78 billion cubic feet compared with 72 
billion in 1949. Waste gas has been eliminated at Elk Basin, and the 
pipeline described in the review for Montana will eliminate most of 
the waste at Worland. 


INTERSTATE SHIPMENTS AND EXPORTS 


Interstate shipments and exports of natural gas in 1949 increased 14 
percent to 2,007,878 million cubic feet. The largest' producer of gas 
shipped interstate was Texas, whose shipments also expanded at a 
higher rate in 1949 than those of other major producing States. Inter- 
state shipments increased from the major gas-producing States of the 
Southwest except Oklahoma; shipments declined from all the produc- 
ing States in the Appalachian district. The West South Central 
region produced 74 Ru of all gas moving interstate. 

he gas from the West South Central region was consumed mainly 
in the East North Central (31 percent) and the West North Central 
regions (17 percent). 'The Pacific, Middle Atlantic, and South Atlantic 
regions showed the highest rate of increase of consumption of gas from 
the West South Central region. 

Exports to Mexico increased from 18,511 million cubic feet in 1948 
to 19,828 million in 1949. Exports to Canada increased from 193 
million cubic feet in 1948 to 226 million in 1949. 


TABLE 7.—Interstate shipments and exports of natural gas in 1949 by sources 
of shipments and State or country of final destination ! 


WU | ^ Consuming s Sein 
ship onsuming State or recelv 
Producing region (million country (million 
cubic feet) cubic feet) 
Middle Atlantic: 
Now JOY EE, onean votes e 
New York kg New or ꝛð 
Pennsylvanl ae. JJ; a 
Pennsylvania................. 
West Virginia 
// ³˙»AA ĩ KA Poel. 
South Atlantic: 
E os ooo os AA ĩðͤ y ĩðͤ eue Gangs la 
District of Columbia. District of Columbia 
a ee Co acct eects ke rti ee tems AS APVIANG EE 
Ree A EEN DEER ew d EE 
MFP A EEN e EE EE 
North Ceroling ee NA cele ear m Pennsylvania................. 
South Carolinas LL s reru enness ee 
Bꝶꝶꝶ6˙ ) ee oe Vigil EEN 
West VIrginla . 
CCC Sl! 


For footnotes, see end of table. 
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TABLE 7.—Interstate shipments and exports of natural gas in 1949 by sources 
of shipments and State or country of final destination '—Continued 


shipped O ing Stat — — 
onsuming e or receiv 
Producing region ion country (million 
e feet) cubic feet) 
East North Central: 
TT A ARAN EN CEET PAPA IR TIO dc 33 
P . cencanptanoncoen 9 
/ AAA EA 
SGꝓõ!æ —ͤ— ¶ ͤÄam 0 ̃ ¾«ͤàm 8 
o sae 
o. DAI e ee 42 | PRA SE 42 
East South Central 
PPT / wꝙÜ½py c — A C 22, 443 
23 AAA ARA AS 42 
0 ! / EE e 2 
ccc // RAI IA, PP Ne District of Columbia 963 
a A 3, 393 
(((( RR E 17, 869 
IM DC ee 244 
(TU ͤ EPA 634 
o AAA 3,703 
Marya Steeg ët rrt ios 430 
M p Facer s BED UON 11 
c 2 Ee 258 
ef db Eed EE er 550 
DOMO DIT 14, 166 
Pennsylvania. IA 3, 987 
FFF 74 
i AA tat pcr m 435 
West Virginis. em eg ege Aa 7, 632 
A AAA 76, 836 (Vo EE 76, 836 
West North Central —— 
—— ͤ AAA » BT ( Se 27, 220 
A ew p MEER TOW P iic. A 6, 369 
— —A˙˙Z i) EAM aec eeh CCT EEN 8, 149 
UMrl.......-.-----------------------|--.-------.--- C1 AAA 26, 678 
A AEREA E IAEA CAN AO AT AAA 
North Loge, ec 534 | Michigan....-.-.-.-.-.------- 20, 996 
South Dakota 1% —! 37 
Wall. 19, 125 
Mart ˙ Set Ee Ae 28 
c 36, 856 
Leg A A 7, 485 
. 1. 255 
South Dakota 3, 967 
KE ZE E E RET 757 
Total. -............................... 197, 089 d EE 197, 089 
West South Central: AA 
te r E kei azva E ERr ara MENA A AA 49, 425 
A RA A / 3, 640 
e / e Ab geege 70, 097 
. 982, 850 | California.........:.........-- 50, 511 
UE Tr rario Ras p iets os died 99 
ergeet A aman Gar ME meri dd 45, 606 
OGLE PARE 769 
District of Lo cielo Os onc duc’. 5, 006 
o 6, 753 
ei gé EE red 41, 451 
Hi ˙ AAA 190, 549 
D AA 48, 753 
CCC dee dp 34, 167 
F A map RE t 123, 816 
Kano E E ý 
AR E 35, 141 
MAI EE E 2,710 
h AAA 18, 435 
c E A 64, 478 
AT PSN A 22, 199 
MIS OD casco MOS 40, 282 
Won. 82, 808 
Nöpraska- a e Sege dé 15, 838 
New JUN ge AAA 3, 272 
NOW MALCO- A 15, 377 
Naw YEK AAA AA 29, 577 
o EE AAA 152, 559 
Gr an ege 18, 586 
AAN AAA OR eee 110, 095 
ras GSC EE er 
vu ` ` WE 
For iootnotea, see end oí tabie. 
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TABLE 7.—Interstate shipments and exports of natural gas in 1949 by sources 
of shipments and State or country of final destination '—Continued 


pd. ec 
rece 

Producing region emo try (million 

cubic feet) cubic feet) 
West South Central—Continued 41, 655 
2, 396 
61, 034 
1, 956 
1, 346 
%%0õ0. 1, 485, 500 

Mountain: 

% ˙ↄAn¼½)ꝙ! ..... 22, 634 
Goods 8 43, 588 
Go 8 566 
, errereen SC gea 1,393 
A A Ee 4,115 
New Meden e 2, 566 
ee 5, 672 
Womngsgsgs‚ ; 3. 021 
2, 154 
5,857 
18, 601 
768 
r ĩ˙·mwm beetle 110, 935 „ A 110, 935 
United States total.................... 2, 007,878 United States total 2, 007, 878 


io exports of 20,054 million cubic feet, of which Mexico received 19,828 million and Canada 226 
million. 
2 Includes amounts consumed, stored, and lost in transmission. 


PIPELINES 


In 1950, $954,000,000 was spent on the construction of natural-gas 
transmission and distribution pipelines. During the year the Federal 
Power Commission approved construction of 5,750 miles of natural- 
gas transmission lines, which when completed will raise the total 
mileage of the natural-gas transmission system to more than 265,000 
miles. Still pending before the Federal Power Commission at the 
GE of 1951 were applications for constructing 12,400 miles of 
pipeline. 

The world's longest gas pipeline—the 1,840 mile line of Transcon- 
tinental Gas Pipeline Corp. from Texas to New York City—was 
completed in 1950. Also completed was the largest-diameter line 

et constructed, the 34-inch line of Pacific Gas € Electric Co. from 
oprock, Ariz., to the San Francisco, Calif. area. 

The Federal Power Commission in 1950 arrived at a decision on 
supplying natural gas to the New England States. The market was 
divided between Algonquin Gas Transmission Co. and Northeastern 
Gas Transmission Co. Distribution to New England may begin 
before the end of 1951. 

Gas-gathering lines are to be laid under the Gulf of Mexico to 
collect gas produced by wells off the coast of Louisiana. 


CONSUMPTION 


Consumption of natural gas in the United States in 1949 was' 
5,195,484 million cubic feet compared with 4,945,149 million in 1948. 
Residential consumption increased 11 percent, commercial 8 percent, 
and total industrial 3 percent. 
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Treated for Natural Gasoline.—The quantity of natural gas proc- 
essed at natural-gasoline and cycle plants increased 6 percent in 
1949 to 4,656,000 million cubic feet. The pattern of previous years 
continued, with the volumes treated in the Southwestern States, 
except New Mexico, increasing and the volumes in the Appalachian 
and North Central States decreasing. 

Residential and Commercial.—Residential consumption of natural 
gas increased from 896,000 million cubic feet in 1948 to 993,000 million 
in 1949. The number of consumers increased by about 1,200,000 to 
14,690,000. A consumer of natural gas is considered as one who 
receives natural gas either straight, reformed, or mixed with other 
gases. 


TABLE 8.—Consumption of natural gas in the United States, 1945-49, by States 


State Million cubic feet of total | consump- 
tion 
Alabama.....................-- 61, 113 71,072 1.4 
Mien. 8 24,198 | 27, 768 U, 44, 489 .8 
Arkansas 91, 198 87, 668 102, 779 112, 675 113, 922 2.2 
alfons 502, 442 | 487, 904 548, 382 617,615 619, 323 11.9 
Colorado 34, 877 40, 418 49, 027 00, 585 73, 664 1.4 
RE EE, · A A EE 708 (i) 
District of Columbia 7, 428 8, 474 9, 361 9, 305 .2 
io MERERI een 7,331 , 065 7, 891 , 973 10, 185 .2 
Georgia. ......................- 35, 915 36, 679 41, 368 47, 552 58, 824 1.1 
Ines 121,366 | 124,284 | 132,153 | 168,798 | 202, 546 3.9 
Indiana........................ 40, 274 40, 185 42, 528 50, 774 , 1.1 
Iowa............- „ e 33, 163 40, 948 50, 350 57, 620 1.1 
Kansas. 160, 406 175, 820 191. 952 199, 893 206. 593 4. 0 
Kentuckkũũa . 26, 802 29, 494 36, 938 41,357 45, 504 .9 
Louisiana. ..................... 325, 888 331, 364 375,206 | 426,837 | 450,712 8.7 
Maryland...................... 2 2, 830 3, 4, 280 4, 821 .1 
Michigan. `... 59, 594 69, 251 80, 571 75, 978 84, 315 1.6 
Minnesota... 35, 930 37, 624 43, 198 52, 376 59, 040 1.1 
Mississi A EXT 38, 297 41, 778 52, 461 65, 245 60, 987 1.2 
our 71!!! 059 74, 257 78, 101 90, 883 90, 667 1.9 
Montana 29, 575 28, 212 30, 919 32, 919 34, 361 2e 
Nebraska. ; 33, 572 39, 699 47, 647 51,911 1.0 
a A A E, A 3,172 .1 
New Mex ickoo 71, 459 85. 662 102, 766 110, 132 127, 423 2.4 
New York. AA 29, 577 32, 892 41, 572 44, 200 61, 1.0 
North Dakota.................. 2, 640 2, 519 2, 608 2, 712 2, 686 1 
ONO. dao EES 172, 258 188, 527 221, 571 236, 137 240, 212 4.7 
Oklahoma 249, 927 245, 981 254, 522 277, 955 258, 579 5.0 
Pennsylvanía.................. 149, 092 158, 587 175, 906 191, 631 209, 749 4.0 
South Dakota.................. 7, 158 7, 526 8,016 8, 510 8, 212 .2 
Tennesse 24, 419 24. 344 33, 986 37, 766 41, 609 .8 
. 1, 348, 140 |t, 366, 457 |1, 444, 422 |1, 605, 955 |1, 658, 379 31.9 
lll i 15, 733 20, 919 21, 627 ; .6 
AT Ale EE EE 1, 791 2, 101 3,055 3,877 4, 324 ok 
"West Virginia.....--...-2--.... 88, 757 100, 733 106, 105 112, 702 111, 802 21 
Wisconsin . 1, 696 (1) 
PYOMING A 21, 642 23, 143 26, 351 31, 400 31, 407 6 


nee | ——— EN L —À———————— | os | MÀ 


Total United States. . . 3, 900, 479 |4, 012, 930 |4, 426, 544 |4, 945, 149 |5, 195, 484 100. 0 


1 Less than 0.5 percent. 
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TABLE 9.—Natural gas treated at natural-gasoline and cycle plants in the United 
States, 1945-49, by States, in million cubic feet 


State 1945 1946 1947 1948 1949 
ee 55, 725 53, 246 60, 474 59 
Senn 8 420, 482 414, 881 474, 607 495, 843 
%%% ² mn Add m dd yd EE 52¹ 
UI ³ ͤKAA 8 27, 690 25, 161 22, 70 19, 545 14. 918 
)) ĩ 8 165, 538 189, 834 216, 644 230, 119 
Kentucky A A 41, 562 41, 447 38, 717 44, 748 43, 472 
EE 310, 614 308, 723 345, 975 405, 101 463, 138 
JJ; 8 „253 2, 255 1 1. 487 
% §́Ä́ÜůV» ⅛ e dd caa 8, 079 32, 325 38, 365 
nj ur MODE 10, 000 12, 066 13, 615 13, 876 
New Mezxico..............................- 110, 539 123, 234 130, 693 177, 191 174, 818 
New YORK. EE 10 12 
EE 35, 210 31, 898 32, 869 1 
J)); O 193, 744 207, 139 236, 6 266, 479 307, 014 
Pennsylvania 2, 565 38, 52, 437 367 
EEN 2, 039, 983 | 2,012,357 | 2,235,185 | 2,382, 804 
West VIrginigggg¼dzz 166, 037 181, 93 193, 086 170, 831 
WYOMING aere 21, 907 22, 590 22, 261 29, 998 


RL — 


CCC ͤ '( 3, 653, 870 | 3,663,760 | 4,070,150 | 4,393. 500 4, 656, 142 


The largest increases in residential consumption took place in 
California (17,000 million cubic feet) and Pennsylvania (16,000 
million cubic feet). This increase in Pennsylvania, which is now a 
larger consumer of natural gas for residential use than Texas, was 
due mainly to the initiation in 1948 of natural-gas deliveries to 
Philadelphia. The rise in the number of residential consumers of 
natural gas was general throughout the consuming States. Largest 
gains were made in Pennsylvania, Wisconsin, and California. The 
initiation of deliveries to Wisconsin utilities by the Michigan-Wiscon- 
sin Pipeline Co. explains the large increase in the number of consumers 
in that State. 

Commercial consumption of natural gas increased by 25,000 
million cubic feet to 347,818 million in 1949. The number of con- 
sumers increased in the same proportion to 1,231,000. 

Field.— Field use of natural gas increased 4 percent to 1,059,628 
million cubic feet in 1949. Field use, in the individual States, tended 
to vary in the same direction as marketed production, except in 
. Kentucky, Pennsylvania, and West Virginia. Here field use was 
greater, though marketed production declined. 

Carbon-Black Manufacture.—The consumption of natural gas in the 
manufacture of carbon black declined 11 percent to 428,000 million 
cubic feet in 1949 compared with 1948. At the same time, the pro- 
duction of carbon black declined only 6 percent owing to the increas- 
ing quantities being produced from oil. Again in 1949 New Mexico 
was the only State to show an increase in the use of gas for carbon- 
black manufacture. The average value of gas for carbon-black 
production in New Mexico was well below the national average. 

Petroleum Refineries.—The consumption of natural gas as fuel at 
petroleum refineries decreased from 441,000 million cubic feet in 1948 
to 422,000 million in 1949. This reduction is not directly related 
to the quantity of crude oil run to stills, the largest reduction occurring 
in California, where crude runs increased in 1949. Smaller reductions 
took place in Kansas and Oklahoma. Louisiana showed an increase 
of 10,000 million cubic feet. 
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Electric Utility Plants.—Gas consumption by public-utility electric 
power plants in 1949, as reported by the Federal Power Commission 
increased 15 percent over 1948 to 550,000 million cubic feet. A sm 
amount of manufactured gas is included in this figure. The largest 
gain in consumption was reported for Illinois. New Jersey and Dela- 
ware used natural gas in electric utility power generation for the first 
time. All consuming States gained in consumption except Tennessee 
and West Virginia and the group of Other States," which includes 
North Dakota, South Dakota, Utah, and Wisconsin. 

Portland-Cement Plants.—The consumption of natural gas as fuel 
at portland-cement plants rose 17 percent in 1949 to 85,000 million 
cubic feet. At the same time, the production of portland cement 
increased by only 2 percent. Alabama reported the largest increase 
in consumption. No State showed a decline. 

Other Industrial. The consumption of natural gas by industries 
other than petroleum refining and cement manufacture increased 
9 percent to 1,861,000 million cubic feet. Largest gains were made by 
Texas, increasing 62,000 million cubic feet, and Illinois, increasing 
27,000 million. New Mexico was the only State that showed a sub- 
stantial loss of "Other industrial” sales, which declined 16 percent. 
New Jersey and Delaware reported industrial consumption for the 
first time. Michigan and New York lost industrial sales in 1948 but 
regained them in 1949. 

Mixed Gas.—Both the quantity of natural gas used with manu- 
factured gas and the number of consumers of mixed gas in 1949 in- 
creased over 1948. Conversions to straight natural gas have elimi- 
nated all mixed-gas sales in Minnesota, most of them in Ohio, and a 
substantial quantity in New York. In Delaware and New Jersey 
natural gas, available for the first time in 1949, is distributed mixed. 


TABLE 12.—Consumption of natural gas used with manufactured gas in the 
United States in 1949, by States 


Residontial Commercial Total 


Industrial Value at 


Stato (million point of 
Million | Number | Million cubic Million |consump- 
of con- of con- cubic feet) cubic tion 
sumers sumers fcet foet (thou- 
san 
dollars) 
AA AEN, 1, 210, 677 60, 323 8, 293 15, 243 50, 541 35,199 
Indiana.............-.... e e 159, 411 8, 907 1,076 5, 691 10, 929 8, 677 
IOWS eerie A 23, 165 2, 337 169 77 1,100 
Rentucke. .. 96, 495 9, 352 2, 301 4, 539 12, 941 6, 036 
Michigan 5, 357 192 6 10 
Missouri 296, 713 10, 593 1, 862 2, 009 14, 938 16,123 
Nebraska.....................- 1. 369 38 1514 
New Jersey and Delaware 40, 757 2, 149 390 2. 319 3, 777 3, 363 
New VO 333, 240 20, 373 2, 506 1, 660 17,7 13, 456 
ODIO. A e PA 1, 028 79 30 379 
Pennsylvania 735, 995 55, 421 2, 564 3, 345 23, 449 19, 280 
enness ess 1, 370 100 D 25 44 
A ee wR 6 198 I 20 32 


171,111 19, 282 34,923 | 135,818 103, 808 


F 2, 798, 410 160. 430 17, 745 25,847 | 114, 398 83, 827 
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PRICES 


The average value at wells for natural gas in the United States 
declined 0.2 cent in 1949 to 6.3 cents per thousand cubic feet. The 
decline resulted from an increased proportion of total. marketed 
production being produced in the low-value, larger producing States 
and from price demes in a number of the smaller producing States. 
The average value, however, increased in five of the seven States 
with largest marketed production. 

The average value of natural gas at point of consumption in 1949 
increased 1.3 cents per thousand cubic feet to 25.4 cents per thousand. 
The percentage gain in unit value on a United States total basis was 
about 3 percent for each class of consumer—residential, commercial, 
and industrial. 


TABLE 13.—Average value of natural gas in the United States, by States, 
1948-49, in cents per thousand cubic feet 


At wells At points of At wells At points of 

(estimated) | consumption (estimated) | consumption 
State State Se 

1948 | 1949 | 1948 1949 1948 | 1949 | 1948 | 1949 
Alsbama. ll 24.9 26.8 || Montana............ 4.6 5.6| 27.4 28. 5 
ATIZONS 2 Eeer A Ae 30. 2 29.4 || Nebraska. 35. 9 38. 2 
Arkansas 4. 5 4.0] 144 15.2 || New Jersey... l.......]...-..- 93.2 
California..........- 11.3 11.8 33.5 33.9 || New Mexico........ 2.7 2.9 10. 0 9. 7 
Colorado............ 6.0 5.2 | 29.4 28.8 || New York:......... 22.1 24. 6 75.3 80. 7 
Delag re eed 87.4 || North Dakota 3.0 5.2 | 44.3 45.3 
District of Coluinbia |.......]....... 126.7 | 131.5 I a lo ro 19.7 | 19.3] 53.4 53. 7 
Florida 3. 7 4.1 19.7 18.7 [Oklahoma 4. 9 4. 7 140 15. 1 
Georgie 33. 0 31.4 || Pennsylvania 24.1 25.6 | 46.1 50. 8 
Illinois 12. 3 11. 3 47.1 45.5 South Dakota....... 6.5 6.3 37.4 40.5 
Indiana............. 9. 8 7.4 | 548 56.4 || Tennessce........... 9.4 9.1 35.2 34.2 
Eet A EE AA 36.7 36.9 [Texas 4.5 4.6 9.2 9.7 
Kansas & 5.0 5.4 20. 2 21.1 Utal. A 6.0 6.0 30.3 31.6 
Kentucky...........] 18.4 19. 1 41.7 42.9 Virginia 9. 5 7. 7114. 8 113. 3 
Louisiana 3. 9 4. 4 10. 8 11.0 || West Virginia 16.7 | 162] 28.4 29.6 
ER AE IA 8 103.3 | 105.3 Lecopain loo... 118.6 | 114.9 
Michigan........... 14.7| 15.2] 720 77.9 || Wyoming........... 5.9 5.6| 18.8 19. 5 

Minnesota..........|.......]. --.-... 39. 6 40. 6 
Mississippi 5.6 6.2 21.4 23.3 Total 6.5 6.3 241] 254 
isso uri 18. 5 16. 7 38. 9 42. 9 


WORLD REVIEW 


Canada. — Gross production of natural gas in the Province of 
Alberta in 1950 was 75.6 billion cubic feet, an increase of 13 percent 
over 1949. The first development of the Jumping Pound field took 
place in 1950. Discovered in 1944, it had been shut in for lack of 
market. A natural-gasoline plant is under construction here, and 
another was completed at Devon to operate on casinghead gas from 
the Leduc field. | 

The Petroleum and Natural Gas Conservation Board of Alberta 
issued an interim report on the question of exporting gas from the 
Province. It estimated reserves for Alberta at 4.4 trillion cubic feet 
of gas economically recoverable and available for use away from the 
field. These reserves were thought to be sufficient only to meet the 
expected needs of the Province of Alberta, and the Board therefore 
declined to issue export permits until further reserves had been proved. 

Italy.— The production of natural gas in Italy in 1950 approximated 
16 billion cubic feet, more than a 100-percent increase over 1949. 
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TABLE 14.—Consumption of natural gas, by countries, 1944-49, in million cubic 
meters 


[United Nations Statistical Yearbook] 


Country 1944 1945 1946 1947 1948 1949 ! 
Western Hemisphere: 
Argentina 662 609 562 (?) (2) (5 
CanadB8. ani a 1, 276 1,371 1, 356 1, 491 1, 660 2, 122 
A AA od teehee cae 64 70 66 87 (3) ) 
MO o do 729 762 768 997 1, 066 1,198 
United States 108, 030 114, 457 117, 594 129, 753 145, 776 153, 471 
Venezuela. oo 5, 089 7, 257 9, 381 11, 402 13, 319 14, 134 
urope: 
AUS loe ri 149 (2) (2) (2) 6 (3) 
Czechoslovak ian 2 3 (2) 2) (3) 
mak 4 4 3 3 (2) (2) 
Lë hr A A Ee 66 85 110 147 174 
Germany . 59 71 109 78 67 54 
Hun; ee ne 78 77 91 101 ) Q) 
//. 88 49 42 9⁴ 117 
Poland dada ee IO 4 102 149 48 $81 ) 
Rumania............................- 930 1, 304 1,332 11,176 Q) (2) 
i Yugoslav» (2) 3 12 
8 
i ER (2) e 1 28 25 562 8 
Sins 8 1) 61 55 (3?) ) 
, erae RAW (2) (2) (2) 24 369 591 
[do Vo ERENT EEEE EE 41 36 35 51 58 
Total disc doo cereus 118,000 | 127,000 | 132,000 | 147,000 | 165, 000 (2) 


1 Preliminary or estimated figures. 

2 Data not available. 

3 American and British Zones. 

d April- December. 

5 January-June. 

* Beginning 1945, industries under control of the National Resources Commission. 

? Less than 500,000 cubic meters. 

$ Excluding U. S. S. R, where natural-gas consumption was last reported as 1,400 million cubic meters in 1936. 


Completion of pipeline construction to be started in 1951 will give 
Azienda Generale Italiana Petroli, the Government-controlled oil 
company, 840 miles of line with a daily capacity of 353 million cubic 
feet. This company and its subsidiaries in 1950 produced over half 
of the natural gas in Italy. 

Mexico.—The completed 20-inch pipeline from Veracruz to Mexico 
City delivered 30 million cubic feet per day to Mexico City for in- 
dustrial use in 1950. Proved reserves of natural gas at the end of 
1949 were reported to be 1.2 trillion cubic feet. Daily production of 
gas &t the end of 1950 was 400 million cubic feet compared with 164 
million at the end of 1949. 

Venezuela A natural-gas pipeline was started in October 1950 
from the producing region around Las Mercedes and Tucupido to 
0 Production of natural gas in 1949 approximated 500 billion 
cubic feet. 


Natural Gasoline 


and Liquefied Petroleum Gases 
By D. S. Colby, E. M. Seeley, A. T. Coumbe, and l. F. Avery 


A 


GENERAL SUMMARY 


RODUCTION of natural-gas liquids increased to 7,625 million 
H allons in 1950, an all-time high and 16 percent above 1949. 
LP-gases 1 showed the largest growth, with an increase of 24 percent 

for the year. 

The average yield of all light products rose from 1.42 gallons per 
thousand cubic feet in 1949 to 1.44 gallons in 1950. The gain was 
due almost entirely to increased recovery of propane; the yield of 
natural gasoline declined. 

In 1950, 5,283 billion cubic feet of gas were treated at natural- 
gasoline and cycle plants compared with 4,656 billion in 1949. Oper- 
able plants on January 1, 1950 (latest biennial surve y), had a pro- 
duction capacity of 27 million gallons of natural-gas liquida daily. 

Total demand for natural-gas liquids in 1950 was 7,690,041 koü: 
sand gallons, an increase of 14 percent. Shipments to refineries 
totaled 4,143 5693 thousand gallons. The proportion of these products 
blended into refinery soline increased from 9.1 percent in 1949 to 
9.5 percent in 1950. rimary market for LP-gases—direct sale 
for fuel use—took 2,051 mil on gallons in 1950, a 26- percent increase. 


TABLE 1.—Salient statistics of the natural-gasoline industry in the United States, 
. 1946-50, in thousands of gallons 


Ss | ae EE | EE E 6——ͤ—— | 


Production: 


Natural gasoline and natural-gasoline 
2 ixtures. % O IA 2,743,731 | 2,979,412 | 3,008, 879 3, 311, 445 
P : 
sobutané. Geesse ed see 206, 184 196, 354 175, 625 194, 230 
Other LPeasen 1,685, 634 | 2,012, 717 2, 825, 333 
Finished soline and naphtha........ 3 431, 743 528, 935 7 795, 596 
Other products 405, 574 483, 975 444, 869 457, 619 498, 862 


4,861,033 | 5,551,267 | 6,162,287 | 6, 597, 613 7, 625, 468 
118, 850 122, 705 172, 333 181, 264 72, 559 
4,979,883 | 5,673,972 | 6,334,620 | 6,778, 877 7, 698, 025 
33, 996 —26, 481 49, 924 35, 714 7, 984 


Total new supply 77ã½½ . 
Stock change at plants and terminals...... 


For footnotes, see end, of table. 


L————— 


1 Data for 1950 preliminary. 
3 Liquefled petroleum gases. 
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TABLE 1.—Salient statistics of the natural-gasoline desa in the United States, 
1946-50, in thousands of gallons—Continued 


Shipments to refineries: 
Natural gasoline and natural-gasoline 
( ³o»Üꝛ a AR 


e 
- e e e om m momo. e e e eg o e ee e e ee e 


Other produetsssꝛꝛꝛz 
Shipments to jobbers and trade outlets: 
Natural gasoline....................... 
LP-gases: 
OF AAA AAA 


Finished gasoline and naph tha........ 

Condens ate. 
Transfers of cycle products 222222 .. 
Exports from p 
Losses 


em em o EE op dP e ep gr gr b^. 


N E gasoline EE EE 


Value at plants: 
Natural gasoline.... thousand Ee 
LP-gases........................ E 
Finished gasoline and naphthá do 
Other produets zn 
Average per gallon................. 
Natural gas treated . millions of cubic! fct E 
Average yield, light products except LP- 
gases per M cubic feet gallons. - 
Average yield, all light products do 


—— mm rr gr e — 


Sales to consumers for fuel and chemical 
uses 


1946 1947 1948 1949 
2,438,416 | 2,554,494 | 2,757,680 | 2. 760, 500 
381.175 | 407. 206 1.926 | 513, 486 
412,905 | 477,000 491,016 468,398 
157,523 | 177,848 172,570 1883, 554 
860,619 | 1,212,648 | 1,495,588 1. 631, 929 
209.304 | 2242. 980 "165 | 285.314 
265,819 | 361, 182 — 371,333 | 541.951 

11, 205 7.131 8.407 

52. 990 71. 576 80. 402 103.747 
121,781 | 156,114 | 153,28 173.953 
32, 973 37, 363 62. 481 
4,945,887 | 5,700,453 | 6,284,606 | 6,743,163 
138,667 | 118346 | 131,571 172,207 
32. 30, 225 44. 147 49. 228 
38, 278 31, 847 38, 614 65,453 
209. 200 180,418 234,32 286,888 
111,798 | 171,057 257,125 211,487 
36, 079 66,820 | 117,823 99, 054 
' 414 ' 551 
) 34, 404 67, 117 d 31.615 31, 098 
3.7 5.3 7.4 6.1 
3, 663, 760 | 4,070,150 | 4,393,500 | 4, 656, 142 
0.94 0. 90 0. 90 0. 89 
1.33 1.36 1. 40 1.42 
1,039,688 | 1,448,807 | 1,766,017 | 1,917,243 
574 760,990 970,784 | 919,356 
1,704,262 | 2,209,797 | 2,736,801 | 2,836, 599 


— MM | €—————— | | o o 
———M | eee — G —ñ — — 


1950 ! 


! Preliminary figures. 


3 Diflers from previously published figures by amount of stock change. 
3 **Other products" not used as motor fuel. 


t Liquefied refinery gases. 


Stocks of all natural-gas liquids at plants, terminals, and refineries 


on December 31, 1950, totaled 309 million 
22 million gallons during the year, mostly of L 
value at plants of all natural-gas liquids produced in 1950 


The tot 


-gas stocks. 


allons, an increase of 


was $417,700,000, an increase in overall value despite the decline in 
average value to 5.5 cents per gallon from 6.1 cents in 1949. 
prices for both natural gasoline and LP-gas in 1950 averaged below 


1949 prices despite the rising 


trend in the latter part of 1950. 


Market 


Exports totaled 110 million gallons compared with 237 million in 
1949. The decline took place entirely in exports of natural gasoline. 
Exports of LP-gases increased. 


RESERVES 


The American Petroleum Institute and the American Gas Associ- 

ation reserves committee estimated proved recoverable reserves of 
natural-gas liquids in the United States at the end of 1950 to be 
4,267,663,000 barrels, an increase of 538,651,000 barrels over 1949. 
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New discoveries were lower than in 1949, while extensions and revi- 
sions of estimates of old fields added more reserves in 1950 than at 
any time since these estimates were initiated in 1947. Over half of 
the total addition to reserves was due to extensions and revisions 
of the reserves of Texas. Extensions to reserves in California and 
Kansas were unusually high in 1950. The downward revision of esti- 
mates of Colorado reserves caused the largest indicated decline of 
reserves in any State. 


TABLE 2.—Estimated proved recoverable reserves of natural-gas liquids ! in the 
United States, 1949-50, in thousands of barrels 


[Committee on Natural Gas Reserves, American Gas Association] 


EE Reser ves as of Dec. 31, 1950 
Weem D 
as 0 over- 
ave Dee. 31, ae i les of Net pro- 
1949 and new fields SE Nonasso- | Asso- Dis- Total 
revi- and EST tion ciated ciated solved 
pools 
sions | oid fields 
Arkansas 55, 642 745 230 3,679 31, 997 ; 13, 355 §2, 938 
California 320, 275 71, 079 250 28,217 |..........- 137, 492 225, 895 363, 387 
Colorado , 190 10, 8877 2 873 12, 048 12. 921 
3 26, 666 , 003 28 3, 438 28 75 26, 156 26, 259 
Indiana 126 34 24 3 20 25 107 152 
El 106, 405 | 60, 578 341 3,746 159, 702 1, 594 2, 282 163, 578 
Kentucky.......... 13, 245 1 1,780 3 11,927 MAI MAA 11, 
Louisiana.......... 422 56, 492 18, 992 28, 394 498, 4 97, 437 47, 591 043, 512 
Michigan 1, 203 —75 14 124 60999 09 1, 018 
Mississippi. ........ 56, 407 2, 040 100 2, 650 26,558 | 23,295 6, 044 97 
ontana........... 3, 710 Bl A 244 / AR 3, 547 
Nebraska 37 140 7 74 107 5 
New Mexico 85, 155 11, 773 1, 370 4, 105 30,876 | 33,211 29, 810 " 897 
99G 1, 1,688 A A ; 
Oklahoma 234, 030 61, 897 4, 922 20, 946 121, 708 24, 868 133, 327 279, 903 
Pennsylvania....... 643 135 68 247 r scum 2, 599 
Teras 2, 143, 711 443, 190 31,326 | 122, 5 1, 434, 654 | 359, 067 702, 318 | 2, 496, 039 
West Virginia 12,831 | 634 212 | 4,701 18,97 8. 976 
Wyoming 43, 863 6,630 8 1, 612 37,675 6, 390 4, 922 48, 987 
Alabama and 
8 9 dla 11. EE 9 9 
Total......... 3,729,012 | 707, 879 58,183 | 227,411 | 2,372,189 | 691, 147 | 1, 204, 327 | 4, 267, 663 


! Comprises natural gasoline, LP-gases, and condensate. 
3 Not allocated by types, but occurring principally in column shown. 


PRODUCTION 


The production of natural gasoline and allied products in 1950 
again exceeded all previous outputs. Total liquid production was 
7,025,466 thousand gallons, 16 percent above 1949. Production of 
liquids at cycle plants increased only 9 percent to 1,877,392 thousand 
gallons in 1950. Production of natural-gas liquids in the last half 
of 1950 exceeded 1949 production by & greater margin than in the 
first half. 

By type of product, the increases in production compared to 1949 
were 10 percent for natural gasoline, 24 percent for LP-gases, 14 
percent for finished gasoline and naphtha, and 9 percent for other 
products. LP-gases in 1950 constituted 40 percent of the total 

roduction of natural-gas liquids, whereas in 1941 they constituted 
Just over 20 percent. ; 
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FIGURE 1.— Production of the natural-gasoline industry, 1920-50. 
REVIEW BY STATES 


California.—The production of all natural-gas liquids in 1950 
totaled 1,184,479 thousand gallons, a 4-percent increase over 1949 
but below the national average gain. | 

Louisiana.—The production of natural-gas liquids in the Gulf area 
of Louisiana declined 2 percent in 1950. Output in this district has 
been declining since 1947. The Inland area produced 12 percent 
more natural-gas liquids than in 1950. Total production in Louisiana 
for 1950 was 860,863 thousand gallons. There was virtually no change 
in the volume of natural gasoline and “other products" produced 
compared with 1949; production of LP-gases and “finished gasoline 
and naphtha" increased 12 and 19 percent, respectively. 

Oklahoma.—The production of natural-gas liquids in Oklahoma 
increased 18 percent in 1950 to 616,823 thousand gallons. Natural- 
gasoline output increased 14 percent compared with a 4-percent in- 
crease in 1949. The production of LP-gases and “finished gasoline 
and naphtha” increased 20 and 5 percent, respectively. 

Texas.—The output of all natural-gas liquids in Texas in 1950 
increased 21 percent to 3,930,347 thousand gallons. The largest gain 
was made in the production of LP-gases, which increased 33 percent 
to 1,655,998 thousand gallons. Texas in 1950 produced 52 percent 
of all natural-gas liquids and 55 percent of all LP-gases in the country. 

Other States.—The States showing above-average gains in the pro- 
duction of natural-gas liquids in 1950 were Kansas, New Mexico, West 
Virginia, and Wyoming. In all these States the predominant in- 
creases percentagewise were in the production of LP-gases. States 
rre decreases in output were Illinois, Michigan, New York, 
an O. i ` 
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' districts or according to Petroleum Administration for War districts. 


own for Texas and Louisiana are Bureau of Mines production districts. 


g to Bureau of Mines refiner 


istricts sh 


! West New York and West Pennsylvania separated from east part of States to allow grouping either 


3 Preliminary figures. 
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YIELDS, PROCESSES, AND NUMBER OF PLANTS 


Cycle Plants.—The yield of natural-gas liquids recovered at cycle 
plants declined for the second consecutive year in 1950 to 1.49 alone 
er thousand cubic feet. In the two preceding years the yield had 
een 1.54 and 1.60 gallons per thousand cubic feet. In 1950, 1,263,714 
thousand cubic feet of gas were treated at cycle plants, from which 
1,877,392 thousand gallons of liquids were recovered. 

Yields.—The average yield of all light products continued its slow 
rise in 1950. This rise in over-all yield was due entirely to the in- 
creased yield of LP-gases, which in 1950 averaged 0.57 gallon per 
thousand cubic feet compared with 0.52 in 1949; propane alone ac- 
counted for 0.04 of this 0.05-gallon-per-thousand-cubic-feet increase. 
The yield of all products averaged 1.44 gallons per thousand cubic feet, 
up from 1.42 in 1949, while the average yield of all products except 


TABLE 5.—Natural gasoline and allied products produced in the United States in 
1949 by States and by methods of manufacture ! 


Number of plants operating Production (thousands of gallons) 


State C 
om- Com- 
A Cy- T 
- otal Absorption? Cycling . 0 
ne ton | cing | Tota pres. rpti yeling Total 
EE, REES ff] Siiner 95, 748 |............ 5, 
California............. 216 421 205,816 | 91,140, 453 
ee Te EA A O ll EE Y PARRA „ 14, 357 
Inos 6 9i 217 . 135, 147 
JJC + o We, PE 939 110,249. 111. 188 
Kentucky.. 14 3342. 760 67, 244 054 
O 55 ae 35, 042 262, H 511, 245 SE x 
dla lu o EL —— es S 1040 1... 8 ,6 
ett A E PS PA c E 373 53, 378 e da 
Fill lll „ 4502 ll can oo : 
NON Mexico PA ^ Y Oes 6, 979 162, 0765. 169, e: 
E ³o¹ 111! ͤ SE Y 777 
JJ. (8 11 5, 110000 5, 160 
Oklahoma : 13] 677 9, 894 514, 504 |............ 524, 308 
Pennsylvania 21) 6 7 9, 50 10, 259 
UM ——— — 123,237 | 2,166, SCH 945, 230 3, 235, At 
West Virginia..........| 314 18. 52 84, 310 73, 60 157, 940 
Wyoming ð 2 A 2, 994 51,804 |............ 54, 798 
Total: 1949...... 6 388 46 550 | 267,345 | 4,614,599 | 1,715, 669 6, 597, 613 
1948...... 257,458 | 4,315,774 | 1,589,055 6, 162, 287 


1 Figures for 1950 not yet available. 

3 Includes 21 plants manufacturing LP-gases. , 

? Includes combination of absorption process with compression and charcoal processes. Includes 236 
plants manufacturing LP-gases; and 3 charcoal plants in West Virginia and Ohio with 932,000 gallons 
produced in 1940 and 3 charcoal plants with 1,664,000 gallons produced in 1948. 

* Includes 36 plants manufacturing LP-gases. 

$ Includes 38,346,000 gallons of field condensate. 

* Drip gasoline. 


NATURAL GASOLINE | 839 


dam declined from 0.89 gallon to 0.87 gallon per thousand cubic 
eet. | 

The average value of liquids recovered per thousand cubic feet of 
natural gas treated declined from 8.6 cents in 1949 to 7.9 cents in 1950. 
The decline in value of natural gasoline recovered per thousand cubic 
feet—from 4.5 cents in 1949 to 4.2 in 1950—was due both to price 
decline and lowered recovery. The decline in value of LP-gases 
recovered per thousand cubic feet—from 2.1 cents to 1.8—was due 
entirely to a price decline. 

Production, by Processes.—The total number of plants, natural- 
gasoline and cycle, operating in 1949 was 550, a net increase of 2 over 
1948. The number of operating compression-type plants continued 
to decline, most of the shut-downs occurring in Pennsylvania and West 
Virginia. The number of operating absorption plants increased by 12 
to 388, and the number of cycle plants increased by 5 to 46. 


MARKET DEMAND—SHIPMENTS 


Total demand at plants and terminals for natural-gas liquids was 
7,690,041 thousand gallons in 1950, a 14-percent increase. Sizable gains 
were made in the demand for all classes of products. Natural gasoline 
increased 11 percent, condensate 10 percent, finished gasoline and 
naphtha 21 percent and LP-gases 22 percent. , 

Shipments to Refineries.—Shipments of natural-gas liquids to 
refineries increased 10 percent in 1950 to 4,143,693 thousand gallons. 
Natural-gasoline shipments increased 10 percent, normal butane ship- 
ments 13 percent, and “other LP-gases” 39 percent, while isobutane 
and isopentane shipments decreased 4 and 23 pon respectively. 
Indicated shipments of finished gasoline and naphtha increased 30 per- 
cent. This 5 is substantially influenced by the sales methods of 
companies operating both gasoline plants and refineries, and a change 
in the figure does not necessarily indicate an operational change. 
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The quantity of natural gasoline and allied products utilized at 
refineries in the United States in 1950 was 3,974,838 thousand gallons. 
This represents an 11-percent increase in the refinery use of these 
products and an increase in the percentage of natural gasoline and 
allied products in refinery gasoline from 9.1 percent in 1949 to 9.5 
percent in 1950. The largest percentage increases in consumption 
of these products at refineries were in the East Coast and Arkansas- 
Louisiana Inland regions. 


TABLE 8.—Percentage of natural gasoline and allied products in refinery gasoline 
in the United States 1946-50 by Bureau of Mines reflnery districts 


East | Appa- | 722% | 20m8, | Texas | +0788 | ana | 989, ocEY | Cali- 
Year Coast lachlan Ea Ges d Inland SE Gulf Leui: Moun- | fornia | Total 
tucky | souri Coast | Inland 
19466. 1.2 1.9 5.0 7.9 22.7 8.8 5.1 16.6 4.7 18. 8.4 
1947 . 8 2. 0 5.5 7. 7 22. 6 8. 8 5.3 10.3 3.9 17.4 8.7 
19439. 8 2.4 5. 0 8. 9 25. 0 8. 3 4. 8 7.1 3. 8 17. 2 8. 5 
1949 1. 5 2. 0 5. 3 9. 5 27. 6 8. 5 6. 0 7. 5 4. 5 18.4 9.1 
1950 1....... 3.5 1.7 6.0 8.3 26.0 10.7 5.9 13.8 4.1 19.0 9.5 
3 Preliminary figures. 


‘*Direct’’ Sales.—The largest market for LP-gases is direct fuel use. 
Shipments to jobbers and trade outlets for this use increased 26 
percent in 1950 to 2,051,277 thousand gallons. The use of LP-gases 
for chemical manufacture was rising throughout the year and averaged 
27 percent higher than in 1949. 

Shipments of natural gasoline to jobbers, while still relatively 
small, increased 34 percent in 1950 to 246,842 thousand gallons. 

The relative importance of various modes of transport carryl 
gasoline and cycle-plant products from the producing plants 1 
constant in 1949 compared to 1948. Pipelines carried 50 percent of 
the total shipments; tank cars, 24 percent; tank trucks, 21 percent; 
barges, 2 percent; and miscellaneous (which includes direct retai 
sales and company use), 3 percent. 


SALES OF LP-GASES * 


Sales of LP-gas, which showed only a nominal increase in 1949 
compared with 1948, turned sharply upward in 1950, when deliveries 
of 3,482,567,000 gallons were nearly a quarter (23 percent) above the 
1949 total of 2,836,599,000. Illustrating the rapid growth in the 
market for LP-gas is the fact that 1950 sales about tripled the demand 
in 1945 and doubled the 1946 quantity. Exports of LP-gas increased 
from 53,383,000 gallons in 1949 to 67,763,000 in 1950, a 27-percent 

ain, according to figures published by the Bureau of the Census, 
nited States Department of Commerce. 

Sales of LP-gas were shown only by marketing districts * in 1948 
and 1949; a State breakdown of the market is available for the first 


8 LP-gases, as used in this section, includes LR- (liquid refinery) gases as well. The survey covering sales 
of LP-gases in the Pacific Coast marketing area (district ö) was made by E. T. Knudsen, chief, Petroleum 
Statistics Branch, Bureau of Mines, Los Angeles, Calif. : 

+ Petroleum Administration for War districts. For a list of the States in each district, see footnote to table 
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time in 1950. Gains in requirements for LP-gas in 1950 were reported 

for all areas of the country, except district 5, where there was a 

4-percent decline in the quantity compared with 1949. Outstanding 

increases in sales in 1950 were reported for district 1, where deliveries 

were 57 percent over the 1949 total, and also for districts 2 and 4, 

wile EE were up 21 and 39 percent, respectively, over 1949 
emands. 


TABLE 9.—Sales of LP-gases ! in the United States 1946-50 by type of gas 


Data include LR-gases. 


TABLE 10.—Sales of LP-gases ! in the United States 1945-50 by use in thousands 
of gallons 


Domestic 
Year an Total 
commercial 
19188 88 533, 262 1. 276. 766 
1941000 758, 466 1, 704, 262 
187 , 150, 2, 209, 797 
hr TEE 1, 473, 289 : 2, 736, 801 
bit p 1, 627, 550 ; 3 71, 981 2, 836, 599 
a d a e LEE A 129, 818 3, 452, 567 


1 Data include LR-gases. 


Distributors reported sales of 1,938,301,000 gallons of propane in 
1950, a gain of 38 percent over the 1949 total of 1,403,359,000 gallons. 
The proportion of propane in the LP-gas total, because of its expand- 
ing supply, continued the upward trend of recent years and represented 
about 56 percent of all deliveries in 1950 compared with a 50-percent 
share in 1949. Butane covered in the survey increased from 488,- 
801,000 gallons in 1949 to 568,038,000 in 1950, a gain of 16 percent; 
however, the butane proportion in the total sales declined from 17 

ercent in 1949 to 16 in 1950. Sales of butane-propane mixtures rose 

y 3 percent, or from 944,439,000 gallons in 1949 to 976,228,000 in 
1950, while the relative share of these mixtures in the LP-gas total 
declined from 33 percent in 1949 to 28 percent in 1950. 

A greater demand for propane was indicated for all principal uses 
in 1950 compared with 1949. The quantities of butane reported for 
gas-company distribution, inducteial fuel, and internal-combustion- 
engine fuel in 1950 were below those for 1949, while sales of butane for 
domestic (household) and commercial uses and to synthetic rubber 
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and chemical plants were above comparative items for 1949. Domes- 
tic and commercial establishments, chemical plants, and internal- 
combustion engines used more butane-propane mixtures in 1950 than 
in 1949, while quantities reported for other principal uses were below 
the 1949 level. 


TABLE 11.—Sales of LP-gases ! in the United States, 1949-50, by use and P. A. W. 
district ? in thousands of gallons 


Butane and pro- Per- 
Butane Propane pane mixture Total LP-gases cerit ins 
Use and district 3 crease, 
1949 to 
1949 1950 1950 
Domestic and com- 
mercial: 
District 1....... 223, 146| 363, 642 56.6 
District 2. 359, 194| 566,701 35. 7 
District 3....... 142, 168 129, 269 9.8 
District 4....... 29, 56, 214 30.0 
District 5....... 100, 485! 101,934 —5.9 
"Total 854, 456| 1, 217, 760 25.0 
Gas manufacturing: 
District 1....... 47, 681 72, 304 31.4 
District 2....... 74, 265 87, 493 —11.6 
District 3....... 3, 099 6, 337 43.7 
District 4....... 310 5, 479 125.0 
District 5....... 19, 528 20, 734 —6. 4 
Total. 144, 888 192, 347 5.2 
Industrial: 
District 11. 43, 855 75, 683 65.5 
District 2....... 45, 120 61, 645 16.1 
District 3.....:. 1, 524 16, 307 154.5 
District 4. 1,147|........ 174 1, 133 —3.4 
District 5....... 9, 063 6, 289 — 42.9 
Total. 99, 736 161, 057 33. 8 
Synthetic rubber: 
District 1.......| 121 353 175.8 
District 2.......| 21, 8166 410 — 98. 1 
District 3 124, 496] 215, 21999 144, 351] 215, 219 49. 1 
District AN A E E ᷑ ⁰⁰⁰ʒyme AA ß O A DEEN 
District 5 10, 174 1, 080 1, 380 11, 423 11, 554 12, 503 8.2 
Total......... 156, 607| 216, 299 1, 380 12, 186 177,850| 228,485 28.5 
Chemical: 
District 1....... 1,780| 6,067 388 39, 607 ; 86, 767 153,783 77.2 
District 2. 993 5, 109 7,5161 46,745) 52, 141 51,854 60, 656 17.0 
Du K MESE 46,983| 63, 277  243,571|  239,249| 80,021| 73,135|  370,575| 375,661 1.4 
Sl E A ease leu 
District 5....... 7,713 158 27,977 4,087|........ 18, 129 35, 690 22,374| —37.3 
Total 56, 476} 70, 495 277,045 290, 459| 211,365| 251, 514 544, 886 612, 468 12.4 
Internal combus- 
on: 
District ll. 90 24 1. 454] 1, 633 794 1, 657 2, 338 41.1 
District 2....... 10, 958 4, 985 9, 999 19, 005} 17,338| 13, 587 38, 295 37,577 —1.9 
District 3....... 1,878 9, 389 2, 443 7, 687 11,051| 26,666 15, 372 43, 742 184.6 
District 4....... 5 356 115 2,110 6 307 126 2, 773| 2, 100. 8 
District 5....... 2,152 74 7, 683 33, 569| 12,696| 9,745 22, 531 43, 388 92.6 
Total. 14, 993 14, 894 20, 264 63, 825 42, 724] 51,099 77, 981 129, 818 66.5 
All other: 
District 1....... MEM vm 123 53 2 22 126 * 75) —40.5 
District 2....... 1, 252 5, 503 1, 326 299 I2 2 2, 590 5, 802 124. 0 
District 3. 107 4, 146 97 34 2, 068 4, 209 2,272; —46.0 
District 4... A O A 1 (EE AA AAA m AAA 
District 555 172755 re 18222 18 PA E U ERES 
Total. 1, 282 5,785 5, 595 667 48 2, 108 6, 925 8, 560 23.6 


For footnotes, see end of table. 
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TABLE 11.—Sales of LP-gases ! in the United States, 1949-50, by use and P. A. W. 
district ? in thousands of gallons—Continue 


Butane and pro- er- 
Butane Propane pane mixture Total LP-gases contine 
Use and district! | —_—————— | — crease, 
1949 to 
1949 1950 1949 1950 1949 1950 1949 1950 1950 
Total all uses: 
District 1....... 44, 980 39,531 315, 217 553, 096) 131, 5560 181, 531 491. 753 774, 158 57. 4 
District 2....... 151, 000| 112, 043 495, 013 743, 069| 209, 803) 177, 677 855, 816| 1,032, 789 20.7 
District 3....... 249, 989, 401, 960 396, 951 398, 946| 476, 409| 499, 591] 1,123, 349| 1, 300, 497 15.8 
District 4....... 16, 400 7, 684 30, 062 65, 136 7, 205 1, 840 53, 667 74, 660 39.1 
District 5....... 26, 432 6, 820 166, 116 178, 054] 119, 466| 115, 589 312, 014 300, 463 —3. 7 
Total sales for 
U. 8. use...| 488, 801| 568, 038| 1, 403, 359) 1,938, 301| 944, 439| 976, 228| 2, 836, 599| 3, 482, 567 2.8 
Exports (3) (4) (4) (3) (3) (3) 53, 383 67, 763 26.9 
Grand total..| (3) (3) (3) (3) (3) (3) 2, 889, 982| 3, 550, 330 2.8 


1 Data include LR gases. 
2 The States in each district are as follows: 

District 1.—Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, New 
York, New Jersey, Pennsylvania, Delaware, Maryland, District of Columbia, Virginia, West Virginia, 
North Carolina, South Carolina, Georgia, Florida. 

District 2.—North Dakota, South Dakota, Minnesota, Nebraska, Iowa, Wisconsin, Illinois, Indiana, 
Michigan, Ohio, Kentucky, Tennessee, Missouri, Kansas, Oklahoma. 

District 3.— New Mexico, Texas, Arkansas. Louisiana, Mississippi, Alabama. 

District 4.—Idaho, Montana, Wyoming, Utah, Colorado. 

District 5.— California, Oregon, Washington, Arizona, Nevada. 

3 Not available by type of gas. 


Domestic (Household) and Commercial Uses.—Distributors reported 
sales of 2,034,464,000 gallons of LP-gas for domestic and commercial 
uses in 1950, a 25-percent gain over the 1949 quantity of 1,627,550,000 

allons, which in turn exceeded 1948 requirements by 10 percent. 
Most of the LP-gas sold for domestic and commercial fuel is propane 
(60 percent of the total in 1950 and 53 percent in 1949); the quantity 
increased from 854,456,000 gallons in 1949 to 1,217,760,000 in 1950— 
a gain of 43 percent. Butane and propane mixtures for domestic and 
commercial use in 1950—638,061,000 gallons—were only slightly above 
the 1949 total of 618,495,000 gallons, and the proportionate share de- 
clined from 38 percent in 1949 to 31 percent in 1950. Butane delivered 
for bousehold fuel increased from 154,599,000 gallons in 1949 to 178,- 
643,000 in 1950—a 16-percent gain—and represented about 9 percent 
of total requirements in both years. 

Important gains in sales of LP-gas for domestic and commercial fuel 
in 1950 were reported for districts 1, 2, and 4 (see table 12). In district 
1 the increase was outstanding—57 percent—and the proportionate 
share for the area increased from about 17 percent of the national total 
in 1949 to 22 percent in 1950. The quantity of liquefied gas delivered 
for domestic fuel in district 2 was larger by 36 percent ın 1950 over 
1949, even though & growing use of natural gas was & competitive 
factor in the area. Sales in this district increased from 33 percent 
of the total domestic demand in 1949 to 35 percent in 1950. Deliveries 
of LP-gas for household use in district 4 are not relatively important 
(about 3 percent of the national total); however, they showed a 30- 
percent gain in 1950 over 1949. "The largest share (35 percent in 1949 
and 31 percent in 1950) of the LP-gas delivered for domestic fuel was 
reported for district 3; however, there was a gain of only 10 percent 
in sales in that area in 1950 over 1949, Brobably because it has used 
LP-gas for & longer time and is possibly near the saturation point for 
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this type of domestic fuel. A wide distribution of natural gas in the 
area is also a factor. The Pacific Coast marketing area (district 5) 
was the only section of the country to show lower sales—down 6 
percent—of LP-gas for domestic use in 1950. This loss was partly 
attributed to competitive natural gas piped in from Texas and to 
milder weather. LP-gas sold in district 5 for household fuel repre- 
sented 12 percent of the national total in 1949 and 9 percent in 1950. 


Gas-Company Use.—LP-gas sold to gas companies for ER 
manufactured gas and for direct distribution through mains increase 
from 239,210,000 gallons in 1949 to 251,694,000 in 1950—a 5-percent 

in, which compares with a 1-percent expansion in 1949 over 1948. 

ost of the LP-gas delivered to gas companies is propane (76 per- 
cent of the total in 1950 and 61 in 1949), and the quantity increased 
by a third from 144,883,000 gallons in 1949 to 192,347,000 in 1950. 
Butane sold to gas companies declined by a third from 61,501,000 
gallons in 1949 to 40,924,000 in 1950, while mixtures were lower by 
44 percent, dropping from 32,826,000 gallons in 1949 to 18,423,000 
in 1950. 

Sales of LP-gas to gas companies in 1950 showed gains in districts 
1, 3, and 4 and declines in the other areas of the country. In district 
1 the liquid gas delivered to gas companies in 1950 was 31 percent 
above the 1949 demand, and the proportion for the area rose from 
30 percent of the national total in 1949 to 37 percent in 1950. Quan- 
tities credited to gas companies in districts 3 and 4 are not relatively 
important; however, their purchases of LP-gas in these areas expanded 
greatly in 1950 over 1949. Although over half (about 54 percent) 
of the LP-gas going to gas companies in 1949 was credited to district 
2, the demand declined by 12 percent in 1950—probably due to 
competition with natural gas—and the relative share for the area 
dropped to 45 percent of the national total. Gas companies operatin 
in district 5 bought 6 percent less LP-gas in 1950 than in 1949, St 
their requirements declined from 12 percent of the national total in 
1949 to 11 percent in 1950. 


The American Gas Association has reviewed the distribution of 
LP-gas by gas companies in 1950 as follows: 


As of June 1, 1951, liquefied petroleum gas was being delivered through mains 
in 402 communities in 39 States by 185 utilities. Butane air gas and propane 
air gas with heating values ranging from 525 to 1,600 B. t. u. per cubic foot were 
supplied in 338 of these communities in 36 States. Undiluted butane vapors 
or mixtures of butane and propane vapors were distributed in 10 communities in 
Arizona, California and New Mexico. Undiluted propane gas was supplied in 
54 communities in Connecticut, lowa, Maryland, Massachusetts, Minnesota, 
Missouri, Nebraska, Nevada, New Jersey, New Mexico, North Carolina, South 
Carolina, Virginia and Wisconsin. An average of 326,800 customers, of which 
Ee were residential, received liquefied petroleum gas from utilities during 

5 : 


Industrial-Plant Use.—Industrial plants purchased 217,078,000 
gallons of LP-gas in 1950, a third more than the 1949 total (162,197,000 
gallons). Propane sold to industrial establishments increased by 62 
percent, or from 99,736,000 gallons in 1949 to 161,057,000 in 1950. 
The 1950 totals for butane (40,998,000 gallons) and butane-propane 
(15,023,000) were below the 1949 levels (43,343,000 and 19,118,000 
gallons, respectively). 
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Plants in districts 1 and 2 use most of the LP-gas sold for industrial 
fuel; quantities reported for these areas were up by 66 and 16 percent, 
respectively, in 1950 over 1949. Relatively small amounts of LP- 
gas are delivered to industrial plants in other parts of the country; 
there was a substantial gain in the quantity for district 3 in 1950 
and declines for districts 4 and 5. 

Synthetic Rubber Components.—A stepped-up synthetic rubber- 
manufacturing program, ordered by the Government after the start 
of hostilities in Korea in June 1950, was reflected in expanded sales 
of LP-gas for synthetic-rubber components. Distributors reported 
the delivery of 228,485,000 gallons of LP-gas to synthetic-rubber 
plants in 1950, a gain of 28 percent over the 1949 total of 177,850,000 
gallons. Virtually all (95 percent in 1950 and 88 percent in 1949) 
of the LP-gas used for making synthetic rubber was butane, and the 
quantity increased from 156,607,000 1 in 1949 to 216,299,000 
in 1950—a 38-percent gain. A small amount of propane is also 
shipped to synthetic-rubber plants; this rose from 1,380,000 gallons 
in 1949 to 12,186,000 in 1950. There were 19,863,000 gallons of 
butane-propane mixtures sold for synthetic rubber manufacture in 
1949, but no sales were reported in 1950. : 

Virtually all of the LP-gas sold for the manufacture of synthetic 
rubber is reported for district 3, and sales in that area increased 
by nearly & half from 144,351,000 gallons in 1949 to 215,219,000 in 
1950. Quantities sold in other areas for synthetic-rubber components 
are relatively unimportant. | 

Raw Material and Solvents for Chemical Manufactures.—Suppliers 
reported sales of 612,468,000 gallons of LP-gas to chemical-man- 
ufacturing plants in 1950, or 12 percent over the 1949 total of 
544,886,000 gallons. About half of this chemical raw material (51 
percent in 1949 and 47 percent in 1950) was propane, and the quantity 
increased by 5 percent from 277,045,000 gallons in 1949 to 290,459,000 
in 1950. Butane-propane mixtures, which made up about 40 percent 
of the chemical-plant total for both 1949 and 1950, rose in volume 
from 211,365,000 gallons in 1949 to 251,514,000 in 1950, & 19-percent 


ain. 
íi Most of the LP-gas credited to chemical plants (68 percent of 
the total in 1949 and 61 percent in 1950) was reported for district 3, 
and the quantity for that area increased from 370,575,000 gallons in 
1949 to 375,661,000 in 1950. Greatly increased activity in chemical 
lants operating in district 1 is indicated in their purchases of LP-gas 
for raw material, which rose from 86,767,000 gallons in 1949 to 
153,783,000 in 1950. Less-important quantities were credited to 
district 2, where requirements for chemical plants also gained in 
1950 over 1949, and district 5, where the demand declined in 1950. 
Internal-Combustion-Engine Fuel.—The use of LP-gas for motor 
fuel, especially for farm and other heavy equipment, has recently 
been vigorously advocated to find a summer market for propane. 
The fact that this campaign is expanding the market for LP-gas 
is indicated in the quantities reported sold for motor fuel in 1950— 
129,818,000 gallons, a total well above 1949 sales of 77,981,000 
gallons. However, before 1950 only producers of LP-gas reported 
the distribution of their sales, but for 1950 dealers were also asked 
to cooperate in the survey; the numerous distributors who sold direct 
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TABLE 12.— Sales of LP-gases ! 1950, by States and uses, in thousands of gallons 


Dorio Gas g | Per- 
ic : : yn- na 
PAW district and State | and mann. Indus- tbetie Chant com. | Al | Total | cent 
commer- | , /80- trial | rubber | “el bus. | other of 
: turing A total 
cia tion 
District 1 
Connecticut.......... 20, 031] 7,186) 13, 68444 5900 41, 401 5.4 
Delaware............. 6, 770 783 PA A 8 7, 1. 0 
Florida 54, 241 4,515 % RE 347 22 59, 561 7. 7 
Georgla . 43, 835] 6, 569 2, 254. 4 520 20 , 202 6.9 
Maine................. 12, 516 734 A poc EE 550 13, 487 1.7 
Maryland & D. C..... 21, 640 3,684) 1,705|........|........]--..---.]...... 27, 029 3.5 
usetts........ 21,967| 14,616 !!! RA 8 1 38, 198 4.9 
New Hampshire...... 9,177 382 br SE, ese ct DE ecu 9, 738 1.2 
New Jersey........... 35,017] 12, 880 23, 4466 „ EE PON 74, 130 9.6 
New York............ 61, 306 7.914] 3,277|........ 1, 517|-------- 10 74, 024 9.6 
North Carolina....... 36,031| 12,455) 1, 5799 243 12 50, 320 6.5 
Pennsylvania......... 38,471| 10,403| 19,740 71| 10,979 21 10 79, 695 10. 3 
Rhode Island d, 918 —— ! E, EE , 238 0.7 
South Carolina....... 26,712| 3,133) 3, 142. |) , 000 4.3 
Vermont. 5, 115 1,156 110) AA ea Suu uses A 8 6, 381 0.8 
Virginia.............. 25, 450 6,448} 2. 095 2822 181... , 204 4.4 
West Virginia 18, 706 582)  8,188|........ 138, 496 530|...... 166,502| 21.5 
Total 19500. 441,903| 93, 440| 82, 266 353| 153, 783 2, 338 75 774, 158 100. 0 
Total 1949 282, 246| 71,127| 49, 702 128} 86, 767 1, 657 126 491, 753. 
District 2 
Illinols................ 94,815| 17,368| 15. 810—— 137, 10,069| 1,691] 139,890 13.5 
Indiana............... 43.727| 17,701| 65, 4355 7, 978 1, 4777 76, 318 7.4 
I 44, 677 10, 092 5, EA A 471]...... , 941 5.9 
Kansas. .............. 69, 186 454 20S AA em c 5,267|...... 75, 200 7.3 
Kentucky 26,028} 1, 6330 1,861 4100 60,587)  1,443|...... 81, 902 7. 9 
Michigan 42, 7811 27,294) 22,018|........ 1. 416 1,075 „584 9.2 
Minnesota 53, 433 7, 060 GO, BTA A, A 3,3260 67, 693 6. 6 
Missouri 62, 468 2, 740 2, 510 878 4,100 72, 696 7. 0 
Nebraska 38, 995] 1, 844 1, 215 1. 180 —— 43, 234 4.2 
North Dakota........ 17. 808 1,485 I ME 1. 764 1 21, 214 2.0 
Di cnc sé 28,457| 5,478] 3, 6960 1,130|...... 38, 767 3.7 
Oklahoma............ 98,313| 1,913 HS EE 336| 5, 169 108, 216 10.5 
South Dakota........ 30, 576| 2,421 Mat A A 1,710 6 36, 00 3.5 
Tennessee „229 4,682 75 — 196 912|...... ; 3.0 
Wisconsin............. 40,125| 10,916| 32,550|........|.......- 1, 700 4 85, 295 8.3 
Total 195000. 715,618| 113,081| 99,651 410| 60, 650 37,577| 5,802| 1,032,789} 100. 0 
Total 1949. 527, 472| 127, 964| 85,824| 21,817| 51,854| 38,295| 2,590 855, 816/........ 
District 3 
Alabama.............. 31,256} 2, 962] 2, 111—— 455|...... , TA 2.8 
Arkansas............. 71, 584 302 7 1 1. 9730 1,453 76, 343 5.9 
Louisiana 1, 781 320 4,334) 40, 840 53, 552 5, 775 1 , 603 18.0 
Mississippi 51, 24 62 8 3, 281 100 55, 144 4.2 
New Mexico.......... 42, 040 4, 869 032|........ 3 6, 081 180 53, 802 4.1 
Teras 301, 7260 3, 432 16, 4600 174,379] 322,109] 26, 177 538] 844, 821 65. 0 
Total 1050 626, 664] 11, 909] 25,030) 215, 219} 375, 661] 43, 742 2, 272| 1,300, 497 100. 0 
Total 194999. 570, 721 8, 285 9, 836| 144, 351] 370,575| 15,372| 4, 209 1,123, 34999 
. a OSS | OS.) | a DL ILI 
District 4 
Colorado.............. 31,887| 1,121 O eei eui 996| 200 34, 803 46. 6 
Idaho................. „526 4, 433 57 ARN E 2442 8,043 10. 8 
Montana . 8, 179 8⁴ 4000 -0-2 -]-------- 219|...... 8, 882 11.9 
o ene 2,162 278 III A VO 2, 683 3.6 
Wyoming............. 18, 74l E ͤ EE ws eee 1, 508|...... 20, 249 27.1 
Total 19500. 64, 495 5, 916 o ( 2, 773 200 74, 660 100. 0 
Total 1949.......... 49, 602 2, 618 CC 126 — . 53, 66 
eS 1 — Pt —⁰ —— LS, ——— 
District 5 
Arizona 19, 066 785 ER 8 2.022 21, 891 7. 3 
California 139, 305 7, 762 5, 218} 12,503) 22,374; 41,215 211 228, 588 76.1 
CV Tu — — 2, 144 4,085 PA one cosas AO e ue 6, 2.1 
Oregon............... 10, 437 9, 001 r sacs Ee UK IS 27, 517 9.1 
Washington 8, 832] 5, 715 1. 5433 139/...... 16, 229 5.4 
Total 19800 185, 784| 27, 3488 8,855| 12, 503] 22,374| 43,388) 211 300, 463 100.0 
Total 1949.......... 197, 509| 29,216) 15, 514] 11,554| 35, 690 22,531|...... 312, 0141. ....... 
Grand total 1950....| 2,034, 464! 251, 694; 217, 078! 228, 485 612, 468| 129, 818] 8, 560! 3, 482, 56777 
239, 210, -'162, di 177, num 544, 886 77,981) 6, 925 2, 836, 599 |.......- 


Data include L R-gases. 
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to consumers were evidently better able to determine the uantities 
of this fuel used for farm equipment in rural areas, and this factor 
has evidently helped to swell the 1950 total. 

Sales of propane for internal-combustion-engine fuel increased 
from 20,264,000 gallons in 1949 to 63,825,000 in 1950—a reflection 
of the recent effort to find a market for the oversupply of this gas 
in summer. Deliveries of butane-propane mixtures also showed an 
important gain from 42,724,000 gallons in 1949 to 51,099,000 in 1950, 
while for butane (for which there is a year-round demand as a com- 
ponent for the manufacture of gasoline and synthetic rubber) there 
was little change—14,894,000 zallonsi in 1950 compared with 14,993,000 
in 1949. 

The more-important quantities of LP-gas sold for motor fuel are 
reported from districts 2, 3, and 5. The increase in sales in district 
3—43,742,000 gallons in 1950 compared with 15,372,000 in 1949— 
and in district 5—43, 388,000 gallons in 1950 against 22,531,000 in 
1949— were outstanding, while there was little change for district 
2—37,577,000 gallons in 1950 and 38,295,000 in 1949. 


STOCKS 


Stocks of natural-gas liquids at plants, terminals, and refineries 
on December 31, 1950, totaled 308,900,000 gallons. "This 8-percent 
increase over December 31, 1949, is far below the increase for the 
previous 2 years. Large reductions in stock during the last half of 
the year, especially of natural gasoline, explained the small over-all 
increase. Compared with December 31, 1949, stocks of natural 
gasoline increased 2 percent, LP-gases increased 42 percent, and 
other products decreased 3 percent. Even with the 42-percent in- 
crease, stocks of LP-gases are turning over at more than twice the 
rate of stocks of natural gasoline. 


TABLE 13.—Stocks of natural gasoline and allied products in the United States, 
1946-49, and 1950 by months, in thousands of gallons 


Natural gasoline LP-gases Other products Total 


Date At At At At 
plants [At refin-| plants [At refin-| plants At refin-| plants ¡At refin-| Grand 
and ter-] eries and ter-] eries and ter-] eries and ter- eries total 
minals minals minals m 


ER .— — ——.—— — — — 


Dec. 31 
19466 97,339 | 41,328 | 20,882 | 11, 382 28, 282 9,996 | 146,503 | 62,706 
A 75,338 | 43,008 | 24,723 5,502 | 19,961 | 11,886 | 120,022 | 60,396 | 180, 418 
1943 106,589 | 44,982 | 31,421 | 12,726 | 31, 936 6,678 | 169,946 | 64, 386 332 
1049............. 122, 605 49, 602 33, 730 15, 498 49, 325 16, 128 | 205, 060 81,228 | 286,888 
1950 
Jan. AAA 137,083 | 54,054 | 38,777 | 14,406 | 47,415 | 17,514 | 223,275 | 85,974 | 309, 249 
Feb. 28............. 144,693 | 59,220 | 51,982 | 14,700 | 60,850 8,652 | 257,525 | 82,572 | 340, 097 
Mar. ANO 147,018 | 56,994 | 50,483 | 14,028 | 51,357 3, 864 | 248,858 | 74,886 | 323, 744 
Apr. 30............. 138,921 | 68,796 | 53,461 | 12,936 | 53,799 6,006 | 246,181 | 87,738 | 333, 919 
May 31.............. 116,431 | 96,894 | 58,056 | 14,574 | 48, 593 8,316 | 223,080 | 119, 784 | 342, 854 
June 30............. 123,086 | 93,240 | 59,144 | 13,776 | 46, 444 6,636 | 228,674 | 113,652 | 342, 326 
July 31... neis 135,940 | 92,316 | 64,974 | 20,748 | 45,620 7,056 | 246, 534 | 120,120 | 366,654 
AUR. ! 148,153 | 88,410 | 54,021 | 22,344 | 46, 593 4,494 | 248, 767 | 115,248 | 364,015 
Sept. 0 sanos 137,515 | 87,402 | 60,499 | 18,900 | 49,984 6, 090 | 247,998 | 112, 392 | 360, 390 
Get 11 ege 128,613 | 72,366 | 62,565 | 19,110 | 53,807 9,030 | 244, 985 | 100,506 | 345, 491 
Nov. 30.2.0.000- 113,027 | 70,7 56,778 | 17,850 | 63,672 8,652 | 223,477 | 97,230 | 320, 707 
Dec. 31............. 103,341 | 72,492 | 51,630 | 18,144 | 58,673 4,620 | 213,644 | 95,256 | 308, 900 
Lomc—————————————————P——————Á'ÁMEÓRM—X——-————-«""""-—-w W"ÜY!!—- X!X""T"""""——— 
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PRICES 


The price of grade 26-70 natural gasoline f. o. b. group 3 (Okla- 
homa) declined seasonally from 5.88 cents per gallon to 4.00 cents 
during the first quarter of 1950 and then rose steadily during the 
remainder of the year to 6.88 cents per gallon at the end of the year. 
Compared with 1949, the first-quarter decline was not as severe, and 
there was greater recovery in the last three quarters of 1950. The 
average price for 1950 was 5.56 cents per gallon, 0.33 cent below the 
1949 average. 

The average price of er ar-grade gasoline f. o. b. group 3 in 1950 
was 10.12 cents per gallon, alos! unchanged from 1949. The 
seasonal price variation "at about 0.8 cent was somewhat greater than 
in 1949. 

The only LP-gas for wbich Platt's Oil Price Handbook continues 
toc monthly prices is commercial propane f. o. b. refineries at 
New York Harbor. The average price there in 1950 was 6.34 cents 
dd allon compared with 6.49 cents in 1949. After dropping sharply 

pril 1, 1949, the price remained in the neighborhood of 6 cents 
Ber gallon ‘until ‘September 6, 1950. At that time it started to rise 
and was at 8 cents by the end of the year. 
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FIGURE 2.— Trends in average value of natural gasol ne. apot price of gasoline, and stocks of natural gasoline, 
1 . 


TECHNOLOGY 


An innovation in natural-gasoline plants placed on the market in 
1950 was & small plant capable of handling 500,000 to 4,000,000 
cubic feet of gas daily. "The units are easily transported, operation 
is almost entirely automatic, and the plants are intended for use at 
one or more isolated wells. 

The seasonal demand pattern for LP-gases, especially propane, and 
the high cost of high-pressure above-ground storage have stimulated 
experimentation in the use of underground reservoirs for storage. 
Storage has been attempted in oil and gas reservoirs, in which case 
reprocessing is necessary on removal. In the Carthage field of Texas, 
propane has been injected into a reservoir that contained only salt 
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water. When withdrawn, the propane needed only drying before 
sale. Reservoirs have also been made in underground salt strata by 
circulating water to dissolve the salt. 


FOREIGN TRADE 5 


The exports of natural gasoline in 1950 declined to 41,940 thousand 
gallons from 183,267 thousand in 1949. Canada, taking 35,513 thous- 
and gallons, was the only remaining sizable customer. The total 
value of natural gasoline exported in 1950 was $3,581,214 or 8.5 
cents per gallon compared with 9.5 cents in 1949. 

Exports of LP-gases in 1950 totaled 67,763 thousand gallons valued 
at $5,747,671, an increase of 27 percent in the volume exported com- 
pared with 1949, while the average value declined from 10.8 cents 
per gallon in 1949 to 8.5 cents in 1950. Canada and Mexico re- 
mained the largest export customers, and both took greater quan- 
tities in 1950 than in 1949, 


TABLE 14.—Natural gasoline exported from the United States 1946-50, by 
countries, in thousands of gallons 


[U. S. Department of Commerce] 


—— — a ee e o ege e sg mm me e mme o e o e e eem em ap e pm em ele ee eem see ee , mm e e ep am ee ee e 


mm mee e ——— ge emm eege ees ege ege e ge — le ee e e zen e !! ee lee e ae eee e sle ee e eeeeee lee ee e see ee 


E E EE 35, 513 
EE 8 i 3, 870 

"PYM GAO so ate EE ven Em AA d 13,613 |.......... 
United Kingdom...................................- 67,333 | 102,957 44, 725 2, 547 
Lehr EE 4, 029 F hh ² o A 
Sweden E RIAN E ͥ ] 8 1,183 1,055] 1, 37724 
Other countries................ 22 eee eee 2, 578 1, 499 11, 454 10 
SE NEE 128, 784 x 41, 040 


TABLE 15.—LP-gases exported from the United States 1946-50, by countries, in 
thousands of gallons ! 


[U. 8. Department of Commerce] 


Philippines, Republic of 
Other countries 


! Converted from pounds to gallons at 4.5 pounds per gallon. 
3 Less than 500 gallons. 


! Figures on exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of 
the U. S, Department of Commerce. 


Nickel 


By Hubert W. Davis 


A 
GENERAL SUMMARY 


SUBSTANTIAL upward surge in nickel requirements, which 
A were well above production, resulted in an acute shortage in 
1950. Before midyear it became a parent that the demand for 
nickel would exceed the available supply. Accordingly, both the 
International Nickel Co. of Canada, Ltd., and Falconbridge Nickel 
Mines, Ltd., established voluntary rationin programs for equitable 
distribution ‘of the metal. Because of the s ortage, some steel com- 
panies reverted to the National Emergency steels of World War II, 
some automobile companies reduced the thickness of plating, and 
foundries produced leaner nickel alloys. "Total consumption of nickel 
in the United States established & peacetime record in 1950 and was 
45 percent greater than in 1949. Deliveries to the National Stockpile 
were smaller. Stocks of nickel held by consumers in the United States 
declined 34 percent to 11,813,000 pounds on December 31, 1950, and 
were equivalent to slightly more than 3 weeks' requirements at the 
1950 rate of consumption. Chiefly because of the transition in 
progress from open-pit operations to underground mining by the 
International Nickel Co. of Canada, Ltd., output in Canada in 1950 
was 4 percent smaller than in 1949. Imports of nickel from Canada 
were &bout the same in both 1950 and 1949, but receipts from Norway 
declined moderately. France supplied 540,127 pounds of refined 
nickel in 1950. Production of nickel ore in New Caledonia gained 68 
percent over 1949, but the combined output of matte and ferronickel 
was only 17 percent greater. Domestic output was, as heretofore, 
small in 1950. To aid in alleviating the shortage of nickel, the 
Government-owned idle nickel facilitics in Oriente Province, Cuba, 
were scheduled to be rehabilitated. 


TABLE 1.—Salient statistics for nickel, 1946-50 


1946 1947 1948 1950 

United States: 

Production: 
PRIM Oly AAA short tons 352 646 883 913 
Sele 8 do 248 9, 541 8, 850 8. 795 
Imports (gross t V do....| 104,734 88,408 | 106, 939 97, 267 
Exports (gross weight) 222222. do.... 7,977 12, 037 8, 184 3, 645 
Consumption do....| 80,105 80, 757 93. 558 98, 904 
Mos per pound 56 cents. 3144-35 35 | 3334-40 Y 
ron pala ecu Lu CLE dee qe short tons. 96,062 | 118,627 | 131,740 123, 057 
TEN DOCS EE do....| 111,422 117, 056 131, 840 121, 651 
World Peoduction 77 do....| 136,000 | 154,000 | 166, 000 160, 000 


! Excludes All other manufactures of nickel”, weight of which not recorded. 
? Excludes “Manufactures,” weight of which not recorded. 
3 Revised figure 
* Price quo noted to United States buyers by International Nickel Co., Inc., for electrolytic nickel in carlots 
f. o. b. Port Colborne, Ontario; price includes duty of 244 cents a pound, 1946-47, and 134 cents, 1948-50. 
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The steel industry continued to be the chief consumer of nickel in 
the United States. Seventy-six percent more nickel was used in 
stainless steels in 1950 than in 1949, but use for other steels was only 
32 percent larger. Consumption of nickel in high-temperature and 
electrical-resistance alloys was up 41 percent, and that for anodes 

ained 26 percent. The use of nickel in cast iron increased 44 percent. 
Most of the nickel consumed in 1950 was in the form of metal, but the 
proportion of oxide and oxide sinter used was slightly more in 1950 
than in 1949. 

Effective June 1, 1950, the contract price to United States buyers 
for electrolytic nickel in carlots f. o. b. Port Colborne, Ontario, was 
advanced to 48 cents a pound, including duty of 1% cents a pound; 
and for nickel oxide sinter (on which there is no duty) it was increase 
to 44% cents a pound (nickel content) f. o. b. Copper Cliff, Ontario. 
The former prices (40 and 36% cents, respectively) had been in effect 
since July 22, 1948. On December 13, 1950, the prices were raised to 
50% and 46% cents, respectively. 

A paper by Caron gave brief statements on investigations of various 
fündamental and practical factors of the ammonia leaching process for 
nickel and cobalt ores and also many hitherto unpublished data on 
various phases of the method, including conditions for ore reduction, 
leaching, and distillation.’ Caron also contributed a paper on the 
separation of nickel and cobalt.? 

A patent was issued for a method of recovering nickel values from 
ore too low in grade to be treated economically by present known 
processes.? 


PRODUCTION 


Domestic production of nickel (other than from imported matte 
and oxide) is small and comprises metals recovered from scrap— 
nickel anodes and nickel-silver and copper-nickel alloys (including 
Monel metal)—and primary nickel recovered in copper 5 
There has been no output of nickel from ore or as a byproduct of talc 
production since 1945. 

A total of 1,825,000 pounds of nickel, in the form of both crude and 
refined nickel sulfate, was recovered as a byproduct of copper refining 
at Baltimore, Md.; Carteret and Perth Amboy, N. J.; Laurel Hill, 
N. Y.; and Tacoma, Wash. Shipments were 1,823,000 pounds, the 
bulk of which was crude nickel sulfate sold to refiners for use as an 
intermediate in the manufacture of refined nickel salts. Although all 
the nickel recovered as a byproduct of copper refining is credited to 
domestic production, some is actually recovered trom imported 
blister copper. 


! Caron, M. H., Fundamental and Practical Factors in Ammonia Leaching of Nickel and Cobalt Ores: 
Trans. Am. Inst. Min. and Met. Eng., Jour. Metals, vol. 188, January 1950, pp. 67-90. 

2 Caron, M. H., Separation of Nickel and Cobalt: Trans. Am. Inst. Min. and Met. Eng., Jour. Metals, 
vol. 188, January 1950, pp. 91-104. 

3 Poole, H. G., and Ravitz, S. F. (assigned to the United States of America), Nickel Recovery: United 
States Patent 2,520,958, Sept. 5, 1950. 
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In addition to the nickel recovered as a byproduct of copper refining 
in 1950, 3,852,000 pounds (nickel content) of refined salts (chiefly 
sulfate) were produced in the United States from Canadian nickel 
residues, from domestic crude nickel sulfate, and from nickel shot 
and nickel scrap. 

The total production of refined nickel salts in the United States 
was 4,517,000 pounds (nickel content) in 1950; shipments to consum- 
ers EA electroplating, catalysts, and ceramics totaled 4,646,000 
pounds. 


TABLE 2.—Nickel produced in the United States, 1946-50 


Primary Secondary 
E 
Year nia 
os Short tons | Value 
refining) 
1040 EE 362 8, 248 $5. 801, 600 
TOG) EE EEN 6 9, 541 7, 188, 189 
lr TEE 883 8, 850 6, 966, 720 
A A se ecaees 790 5, 680 4,877, 984 
A A A A ³ K 913 8, 795 8, 408, 020 


1 Bureau of Mines not at liberty to publish value. 


CONSUMPTION AND CONSUMERS’ STOCKS 


Tables 3 and 4 give data on consumption and consumers’ stocks of 
nickel. The data cover all known consumers of nickel in the form of 
metal, oxide, and matte. The figures for nickel salts, however, fall 
short of the total and probably represent only 70 and 51 percent, 
respectively, of the totals in 1950 and 1949. 


TABLE 3.—Nickel (exclusive of scrap) consumed and in stock in the United States, 
1949-50, by forms, in pounds of nickel 


1949 1950 
Form Stocks at ege Stocks at ee 
Consump- | consumers” sumers’ Consump- | consumers’ sumers’ 
tion n Ana tion lants la ts 
ec. 31 ec. 31 n 

ec. 31 ec. 31 
Metal lll. 99, 377, 479 12, 473, 528 245, 459 148; 508, 734 9, 425, 850 429, 732 
Oxide and oxide sinter. 19, 514, 759 2, 184, 431 216, 131 23, 840, 556 575, 309 54, 761. 
Matte................ 15, 654, 621 2, 908, 419 |............ 17, 843, 880 . 1,295,198 |............ 
Balt8...... AAA 2, 105, 369 301, 822 10, 541 2, 614, 529 516, 809 3, 723 
Total. .........- 136, 652, 228 17, 868, 200 472,131 | 197,807, 699 11, 813, 166 488, 216 


! Includes secondary nickel (ingot or shot remelted from scrap nickel and scrap-nickel alloys). 
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TABLE 4.— Nickel (exclusive of scrap) consumed in the United States, 1946-50, 
by uses, in pounds of nickel | 


Use 1946 1947 1948 1949 1950 
Ferrous: 
Stainless steels 35, 986, 164 30, 700, 270 32, 487, 815 23, 817, 187 41, 822, 486 
Other steels 31,193, 998 34, 758, 963 43, 564, 600 20, 948, 418 35, 554, 167 
ast irn se I Ree re 5, 973, 919 7, 905, 576 8, 431, 667 6, 792, 472 9, 761, 622 
Nonferrous 1..................... 51, 819, 728 54, 747, 667 56, 067, 736 37, 942, 549 56, 277, 952 
High-temperature and electrical- 
resistance alloyS............... 13, 596, 601 10, 249, 545 12, 336, 123 8, 107, 918 11, 407, 174 
Electroplating: 
Anodes...................... 17, 059, 306 17, 975, 335 28, 425, 717 27, 620, 766 34, 847, 601 
Solutions . 566, 916 1, 218, 268 1, 327, 396 1, 448, 584 1, 481, 215 
Catalysts 323 544, 093 878, 664 1, 190, 851 994, 206 2, 015, 234 
Ceramics . 387, 655 385, 112 370, 708 299, 246 604, 766 
EES 3, 082, 394 2, 694, 459 2, 913, 905 2, 680, 882 4, 035, 482 
OU NEE 160, 210,774 | 161,513,859 | 187,116,518 | 136, 652, 228 197, 807, 699 


1 Comprises copper-nickel alloys, nickel-silver, brass, bronze, beryllium alloys, magnesium and aluminum 
alloys, Monel, Inconel, and malleable nickel. 
2 The figures for solutions and ceramics for 1946-50 and for catalysts for 1946-49 fall short of the totals. 


FOREIGN TRADE ‘ 


The quantity of nickel imported into the United States in 1950 
was virtually the same as in 1949. Imports comprised chiefly metal, 
matte, and oxide. As heretofore, Canada was the chief source of the 
imports. At the plant of the International Nickel Co., Inc.,at Hunting- 
ton, W. Va., the roasted and sintered matte was refined to Monel 
metal and other products, and some sintered oxide was refined to 
nickel pig. 


TABLE 5.—Nickel products imported for consumption in the United States in 
1950, by countries, gross weight in pounds 


[U. S. Department of Commerce] 


Oxide and |, Nickel | Nickel | Nickel. | Nickel 


Country Metal ! Matte oxide sinter BAINS Scrap silver | residues? 
Belgium. Luxembourg.... KA A, ERES 11, 076 13, 228. AA eu ez 
Canada )).. 130, 426, 076 | 22, 261, 814 32, 612, 122 36, 659 | 337, 965 15, 485 356, 561 
Denmark................ ;; 8 , E 

ranc / ³·¹ A 4, 415 50, 228 hota ĩ²˙wà DEER 
A ee ( C ESA AA E, O DCH 
Ne stherlands A AR DEE DEE 7, 160 6, 0 /; teens ss 
orwa e ih EE 82, 622 AO EE 
FF AAA A E r; ^ Tad ddl DE 
/// PA BEE, d 23,148 |.......... 
United Kingdom......... 23, 568 9072 A 14, 59% 121; 010 AAA PARA T 
Total.............-.|138, 264, 185 | 22, 270, 886 | 32, 612, 122 73, 907 |1, 250, 663 61, 964 356, 561 


1 Adjusted by Bureau of Mines to exclude scrap. 

2 Reported to Bureau of Mines by importers. 

3 According to reports by importers to the Bureau of Mines, the roasted and sintered matte averages about 
69 beret ae the oxide and oxide sinter about 75 percent nickel, and the nickel residues about 28 per- 
cent nickel. 


The nickel content of the unmanufactured nickel products imported 
into the United States is estimated at 183,106,000 pounds in 1950 
compared with 182,942,000 pounds in 1949. 

Since January 1, 1948, the rate of duty on refined nickel imported 


4 Figures on imports ane exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. S. Department of Commerce. 
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into the United States has been 1% cents a pound. Nickel ore, 
matte, and oxide entered the United States duty free. 

Exports of nickel comprise largely products manufactured from 
imported raw materials. Exports of alloy and scrap in 1950 were 
2 percent more than in 1949, but those of metal, nickel-silver, and 
nickel-chrome 90 0 resistance wire were smaller by 58, 52, and 
38 percent, respectivel 

The United KingdomW(2, 887,721 pounds), Canada (2,466,108 

pounds), France (209,019 pounds), India (160,910 pounds), and 
italy (147,260 pounds) were the chief markets for nickel, Monel 
metal, alloys, and scrap. 


TABLE 6.—Nickel products (excluding residues) imported for consumption in the 
United States, 1948—50, by classes 


[U. 8. Department of Commerce] 


1948 1949 1950 
Class ——————— 
Pounds Value Pounds Value Pounds Value 
Unmanufactured: 
Nickel ore and matte 27, 708, 041| $3, 576, 268 22, 256, 644| $4, 598, 335| 22, 270, 88657, 610, 011 
Nickel pigs, ingots, shot, cath- 
odes, et. ooo 140, 564, 020 47,075, 103| 144, 680, 899) 54, 427, 004| 138, 264, 185 58, 485, 738 
Nickel sceranp. 2, 539, 698 348, 481 2, 857, 478 389, 118 1, 250, 663 274, 981 
Nickel bars, rods, tubes, etc... 31, 012 30, 290 28 862 217, 069 73, 907 59, 395 
Nickel oxide 43, 028, 224) 10, 000, 860 24, 483, 602; 6, 584,951; 32, 612, 122) 10, 487, 571 
Manufactured: 
Nickel-silver or German silver 
Ge sheets, strips, rods, and 
E m Ano 7, 754 BO AGT AAA ee eek 61, 964 7,271 
Al other manufactures of 
A RENE HORT RE (3) 5, 082 (3) 5, 489 (3) 4, 648 
Total A e ͤꝙͥ a 61, 039, 5511I1I1.. 266, 021, 9666 76, 929, 615 


! Adjusted by Bureau of Mines to exclude scrap. 
1 Revised figure. 
3 Quantity not recorded. 


TABLE 7.—Nickel products exported from the United States, 1948-50, by classes 


(U. 8. Department of Commerce] 


1948 1949 1950 
Class . EE 
Pounds Value Pounds Value Pounds Value 
Ore, concentrates, and matte 1, 500 $1, 725 1 52, 000 1 $3, 906 12, 826 $2, 110 
Alloys and scrap containing nickel 
(including Monel metal).......... 11, (52, 796 | 4,718,518 | 5, 568, 949 | 2,881,834 | 5,675,191 | 2, 805, 87 
Metal in ingots, bars, sheets, etc....| 2,705,777 | 1,494,350 | 1, 610, 329 959, 725 676, 169 413,541 
Manufactures... s (2) 745, 916 (2) 922, 352 (2) 876, 872 
Nike ome electric resistance 
JJC 747,082 | 1,197, 348 686, 270 979, 813 428, 885 606, 189 
Nickel-silver or German silver, 
crude, scrap, or bars, rods, et 1, 260, 330 591,858 | 1,024, 613 442,775 496, 598 236, 193 
rr A ae uie 8, 749, 715 |........... 16, 190, 405 |........... 4, 940, 777 


1 Revised figure 
2 Quantity not Ot recorded: 
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WORLD REVIEW 


Table 8 shows world production of nickel by countries, 1943-50, 
insofar as statistics are available. Despite the fact that nickel is 
produced in many countries, one country—Canada—has supplied 
about 77 percent of the world output since 1943. 


TABLE 8.—World mine production of nickel, by countries, 1943-50, in metric 
tons of contained metal 


[Compiled by Berenice B. Mitchell] 


, 6 60 7 

Canada deet 130, 642 | 124,555 | 111,189 | 87,146 | 107,616 | 119,512 | 116,745 | 111,635 
Cuba (content of oxide)...... 2, 430 4,679 | 10,900 | 11,241 /// 
iBland EE 8, 970 313 900 622 ig EE AUS: AO 
French Morocco............. 45 I/ A x nene] SERO 
AN erger oe 951 (1) ///! A IS EE 
Eo A A J A A ⁵ ⁵ ⁵ 8 
Indonesia. 2 1, 200 (1) FF A RE e ppm 
Italy dio: cette TA 43 14 yyy 8 
Japan l.. cocinar aula 1,613 1,720 650 // y ĩð EE 
New Caledonia.............. 7,374 | 8,115 | 4,328 2,779 3, 345 4,882] 3.371 6, 300 
Norway 577 529 516 J) AAN PA AA 
Sweden 702 698 /. ³ Ai EE AAA 
Union of South Africa 343 481 499 497 529 458 567 843 
Bs ic TC" 11, 160 13, 000 18, 400 20, 000 25, 000 25, 000 25, 000 25, 000 
United States . 582 896 1, 048 319 586 801 717 528 
Total (estimate)....... 167, 000 | 157,000 | 145,000 | 123,000 | 140,000 | 151, 000 | 146, 000 145, 000 


: 2 not available; estimate by author of chapter included in total. 
estimate. 
3 Preliminary data for year ended Mar. 31 of year following that stated. 
4 Less than 1 ton. 
è Byproduct in electrolytic refining of copper. In 1944 and 1945 includes also production from ore. 


Canada.—Virtually all the Canadian output is derived from copper- 
nickel ores of the Sudbury district, Ontario. Some nickel is also 
recovered as a byproduct from silver-cobalt ores of Cobalt, Ontario. 
Two companies—International Nickel Co. of Canada, Ltd., and 
Falconbridge Nickel Mines, Ltd.—are the principal producers. Nickel 
production in Canada was 123,057 short tons in 1950 compared with 
128,690 tons in 1949. Exports of nickel from Canada were 121,651 
short tons in 1950 compared with 127,141 tons in 1949. 

Sales of nickel in all forms by the International Nickel Co. of 
Canada, Ltd., were 256,410,543 pounds in 1950 compared with 
209,292,257 pounds in 1949.5 Asa consequence of the heavy demands 
from civilian users and for national defense, more nickel in all forms 
was supplied the “free world” than in any previous peacetime year. 

During 1950 underground mining was expanded to compensate for 
the progressive exhaustion of ore that can be mined by open-pit 
surface methods. Underground ore mined was 5,733,269 short tons 
in 1950 compared with 5,015,318 tons in 1949 and 5,128,964 tons in 
1948. Open-pit ore mined was 4,115,755 short tons in 1950 compared 
with 4,969,573 tons in 1949 and 5,737,898 tons in 1948. Accordingly, 
total ore mined was 9,849,024 tons in 1950 compared with 9,984,891 
tons in 1949 and 10,866,862 tons in 1948. According to the company, 
proved ore reserves at the end of 1950 were 252,860,000 short tons 
containing 7,669,000 tons of nickel-copper compared with 251,805,000 


3 International Nickel Co. of Canada, Ltd., Annual Report: 1950, 28 pp. 
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tons containing 7,630,000 tons of nickel-copper at the end of 1949. 
Underground development in the operating mines advanced 87,963 
feet (16% miles) in 1950, bringing the total footage to 1,496,277 or 
over 283 miles. 

Concerning developments in 1950, the company reported as follows: 


Progress was made during the year on our major program of replacing open pit 
tonnage by obtaining and treating annually, beginning in 1953, more than twice 
as much ore as ever before from our underground mines. 

The Murray Mine which has been under long and active development was 
brought to a regular production basis. At the year-end it was producing approx- 
imately 4,500 tons daily compared with 500 tons at the beginning of the period. 

The main shafts at our Garson, Murray, and Levack Mines are being deepened 
a combined total of 3,700 feet. Simultaneously, we are in the course of sinking 
three entirely new shafts at Creighton Mine, Levack Mine, and the Stobie section 
of the Frood-Stobie Mine. The combined depth of these three new shafts will 
total 5,000 feet. We have also completed major alterations in the Frood section 
which permit the abandonment of an old shaft and make possible the recovery 
of several million tons of ore by low-cost surface mining. : 

Along with the new shaft sinkings and the deepenings, representing together 
nearly one and two-thirds miles of additional depth, the hoisting capacity of the 
Frood shaft at the Frood-Stobie Mine is being enlarged. Also, a new hoist 
building including a new cage hoist and other facilities at Garson Mine has been 
put into service. The speed of the ore hoist at Garson has been increased to 
provide capacity for regular operations at lower levels. 

Large scale mine development for future mining is proceeding simultaneously 
at five distinct locations: at Garson Mine in the area of the existing main shaft; 
at the Stobie section of the Frood-Stobie Mine where & main ore-pass system, 
including large crushers at three horizons, along with ore pockets, is being installed 
to serve the area from the 400 foot to the 1,400 foot level; at the Frood section 
where the levels immediately below the bottom of the open pit are being prepared 
for underground mining by low-cost, blasthole methods; at the deep levels of the 
Creighton Mine; and at the lower-grade areas of the Creighton Mine. 

In the lower areas of the Frood, water-borne sand filling operations continued, 

rmitting more economical mining and higher production from individual work- 
ing places. In order to exploit these favorable results more fully, the capacity 
of the tailings sand plant at Copper Cliff has been increased by fifty per cent 
and the use of sand for regular mine filling will be expanded to include all square- 
set operations. 

A large portion of our open pit to underground mine transition program is the 

reparation at Creighton Mine for mining the lower-grade ores which have now 
come economical through the development of low-cost block-caving methods of 
mining. The sinking of the new shaft for hoisting these ores directly to the 
new crushing plant and concentrator was carried to a depth of 1,130 feet, where 
it met a raise which we had been driving upwards 700 feet from our 30 level. 
The shaft and the ore bins excavated below the 30 level are now being concreted. 

Construction proceeded throughout the year on the permanent Creighton 
hoist house on the surface, the mill buildings &nd the pipelines for transporting 
the bulk concentrate seven and one-half miles to Copper Cliff. The original 
n p es capacity of the concentrator was enlarged substantially during the year. 

he first unit consisting of two mills already has come into preliminary operation. 
A total of four units will be completed by the year-end, which will provide a 
rated capacity of upwards of 10,000 tons daily. 

Development was continued on the main ore-pass system servicing the block 
caving area at Creighton. Extension of the air intake system to provide air to 
the lower reaches of the mine, free from contaminating effects of the caving 
operations, was virtually completed and construction started on a ventilation 
system for the initial Creighton caving blocks. Development was continued 
also in the area of our deep, internal Creighton shaft where the new ore 8 
system was completed and put into service. A rock pocket was constructe 
more than one mile underground to handle the material from an extensive and 
deep exploration program. 

The higher-grade ores at Creighton will continue to be mined and will be 
hoisted in the existing main shaft which reaches from the surface to a depth of 
4.074 feet and the internal shaft which extends to the 5,562 foot level Extensive 
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alterations are proceeding so that anv lower-grade ores obtained through the 
existing shafts may be conveyed to the oregon crushing plant and concentrator 
for treatment along with the lower-grade output from the new shaft. 

In intensifying its effort to provide expanded supplies of nickel, 
the company brought into production in May 1950 an additional 
blast furnace at the Coniston smelter, followed by an additional 
reverberatory furnace at the Copper Cliff smelter. 

Falconbridge Nickel Mines, Ltd., operated its two blast furnaces 
throughout 1950, except for necessary short shutdowns. Production 
lost during the scheduled repair shutdown was not completely regained 
during the remainder of year; consequently, the total tonnage of ore 
hoisted and treated, as well as matte produced, was somewhat lower 
in 1950 than in 1949. Ore treated was 928,650 short tons in 1950 
(941,929 tons in 1949). At the Falconbridge mine, where 881,838 
tons of ore were hoisted in 1950, the internal shaft sunk for deeper 
development was stopped at 4,147 feet and completed with stations, 
epa e pocket, and equipment. Development and exploration 
therefrom was confined to the 2,975-, 3,150-, and 4,025-foot levels. 
At the McKim mine, which produced 46,997 tons of ore in 1950, 
the quantity of ore being developed exceeded that originally indicated 
by diamond drilling. Beniniin in 1951 it will be a moderate but 
regular supplier of ore to the Falconbridge smelter. The ore body 
has been opened on six levels, and stope preparation was under way 
on four of these levels.“ 

In the latter months of 1950 Falconbridge Nickel Mines, Ltd., 
started a further expansion program designed to increase maximum 
production to a rate of 40 million pounds of nickel annually. It will 
require a minimum of 3 years to raise ore production to this rate. 
Some additional increases in mill and smelter capacity, over those now 
under way, will be required. In accordance with this program, 
development was begun at one of the ore bodies in the Levack area, 
a surface plant was under construction, and shaft sinking had been 
started. The property, which has been named the Hardy mine, 
will have a daily productive capacity of 1,000 tons of ore. ork was 
also commenced on the sinking of a small shaft to open an ore body 
for mining on the norite contact east of the Falconbridge mine. 

According to Falconbridge Nickel Mines, Ltd., ore reserves totaled 
15,147,500 short tons on December 31, 1950, and comprised 9,369,000 
tons of developed ore averaging 1.60 percent nickel and 0.86 percent 
copper in the Falconbridge and McKim mines and 5,778,500 tons of 
indicated ore averaging 1.86 percent nickel and 1.03 percent copper 
in Sudbury district holdings. 

The Sherritt Gordon Mines, Ltd., continued its program of explora- 
tion and development of nickel-copper ores in the Lynn Lake area 
of northern Manitoba in 1950. Substantial additions were made to 
the ore reserves; at the end of 1950 they were calculated at 14,055,000 
short tons averaging 1.223 percent nickel and 0.618 percent copper. 
As this ore reserve was considered to be adequate for the time being, 
all exploratory development work was suspended, thus bringing the 
preliminary development stage of operation to an end. The next 
stage, which has now been reached, is preparation for production. 
After thorough study, the company decided to proceed with develop- 


* Falconbridge Nickel Mines, Ltd., 22d Annual Report: 1950, 20 pp. 
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ment of a completely integrated operation to produce annually about 
17,000,000 pounds of refined nickel. An annual output of 9,000,000 
pounds of copper, 300,000 pounds of cobalt, and 70,000 tons of ammo- 
nium sulfate fertilizer was also anticipated. To attain it, in the initial 
operation, 2,000 tons of ore daily from the two highest-grade ore bodies 
will be treated. The “A” and “EL” ore bodies will be prepared for 
mining to supply the ore for the initial 2,000-ton-per-day operation. 
The nickel concentrate produced at Lynn Lake will be shipped to 
Alberta, where the company proposes to build a refinery, which will 
use its ammonia leaching process. Completion of the refinery was 
planned for the third quarter of 1953. The Canadian National 
Railways began a survey of a railway line to Lynn Lake.’ 

The pilot mill at Lynn Lake resumed operation in June 1950 on 
ore from “A”, “B”, and “C” ore bodies. In all, 2,687 tons of feed 
were put through the mill, and 160 tons of nickel concentrate and 
40 tons of copper concentrate resulted. About 75 tons of nickel con- 
centrate were shipped to Ottawa for refining in the company pilot 
leaching plant. Operation of the pilot leaching plant resulted in 
many improvements being made in the ammonia leach process, and 
information was acquired for the design of a permanent treatment 
plant. A limited amount of laboratory work was done on outside 
concentrates to determine their amenability to treatment by leachin 
processes. During November the plant and equipment were move 
to a new location in Ottawa and when completed will be fully equipped 
to carry out pilot-plant operations using the company ammonia 
leach process, the Chemical Construction Co. acid leach process, or 
any combination of the two. | 

Cuba.—Agreements for the rehabilitation and operation of the 
United States Government-owned Nicaro nickel plant were announced 
by the Administrator of General Services on January 16, 1951. The 
Frederick A. Snare Corp., the construction contractors that built 
the extensive mining and metallurgical facilities in 1942, will put them 
in shape for new operations. Mining Equipment Corp., a wholly 
owned American subsidiary of N. V. Billiton Maatschappij of The 
Hague, Netherlands, will operate the plant and act as engineerin 
consultants for the rehabilitation project. The facilities are 5 1 
to be producing nickel oxide at a rate of 32,000,000 pounds (nickel 
content) annually within 10 to 12 months. The output will be taken 
by the Government for stockpiling and other purposes. The Nicaro 
propery occupies 1,133 acres on Lengua de Pajaro Peninsula, Lavista 

ay, Oriente Province. It consists of rail and port terminals, mining 
facilities, and a metallurgical plant of some 30 industrial structures. 

Netherlands.— According to the Mining World:“ 

Mining activity in the Celebes has been confined to further exploratory work 
in the nickel areas. However, a report indicates that some deposits of fairly 
good ore have been discovered recently which could be worked by the installation 
of a special plant to treat garnieritic nickel ore. Exploration also has located 
several deposits of magnesite which will be worked if they are found to be suffi- 


ciently large. Recently East-Borneo Company started exploration in the southern 
sections of the island. 


7 Sherritt Gordon Mines, Ltd., Annual Report: 1950, 16 pp 
* Mining World, vol. 12, No. 7, June 1950, p. 57. 
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It was reported that, because of the uncertain situation politically 
in Celebes, the Billiton Co. had abandoned its work in its nickel 
concessions and withdrawn the staff and laborers.? 

New Caledonia.—The Thio Group at Thio, on the east coast, 
belonging to La Société le Nickel, was the only nickel property in 
production in 1950. Output of ore was 157,645 metric tons containing 
3.20 to 5.26 percent nickel. 

Production of matte in 1950 was 5,790 metric tons averaging 
77 percent nickel (3,950 tons in 1949). 

Production of ferronickel was 1,119 metric tons, averaging about 
37.5 percent nickel (1,936 tons in 1949). 

On May 20, 1950, the Economic Cooperation Administration 
announced conclusion of an agreement with the French Government 
whereby $965,000 worth of American mining equipment would be 
provided for modernization and development of nickel production 
in New Caledonia by La Société le Nickel. The expansion program 
is expected to increase the production of nickel to 10,000 to 12,000 
tons annually. 

Norway.—Operating conditions in 1950 at the Falconbridge nickel 
refinery at Kristiansand were influenced unfavorably by both a 
shortage of labor, particularly during the summer months, and by 
construction and alteration work related to the modernization 
program. Nevertheless, refinery production in 1950 somewhat 
exceeded the 1949 output of both refined nickel and copper. The new 
smelting and roasting unit was satisfactorily placed in operation, 
reducing the strain on some of the old equipment and also resulting 
in metallurgical improvements. During the last quarter of 1950 
production was at a materially higher level than ever before achieved.!? 

Union of South Africa.—A small quantity (843 metric tons in 1950) 
of nickel in the form of matte is produced annually in the Rustenburg 
district, Union of South Africa, by Rustenburg Platinum Mines, 
Ltd. The matte is exported to England for refining. 

According to the Mining World, Nickel Corp. of Africa, Ltd., has 
been organized to exploit the Insizwa nickel deposit in East Gri- 
qualand, Cape Province. The ore, chiefly copper-nickel sulfides, 
occurs in a differentiated zone 10 to 12 feet thick at the contact 
between basinlike intrusive masses resting on Karroo sediments in 
mountainous country." 

At the annual general meeting of shareholders in Nickel Corp. 
of Africa, Ltd., it was reported that some very high-grade ore had 
been exposed in Brook’s Adit as well as in a development rise which 
is being made between Morley’s and Honnold’s Adit. The company 
was erecting a plant for crushing high-grade material recovered from 
development and proposes to export the ore to different refineries 
in Europe.“? 

United Kingdom.—Nickel production by the Mond Nickel Co. 
at the refinery at Clydach, Wales, was 48,000,000 pounds in 1950 
compared with 49,400,000 pounds in 1949. 

* Mining World, vol. 12, No. 8, July 1950, p. 49. 
10 Falconbridge Nickel Mines, Ltd., 22d Annual Report: 1950, p. 8. 


11 Mining World, vol. 12, No. 5, May 1950, p. 49. 
u South African Mining and Engineering Journal, vol. 61, part 2, No. 3005, Sept. 16, 1950, pp. 77, 79. 


Nitrogen Compounds 


By Bertrand L. Johnson 


A 
GENERAL SUMMARY 


Y THE beginning of 1950, the supply of nitrogen in the United 
States—the largest producer and consumer of nitrogen in the 
world—had come into balance with the requirements of that 

commodity. Total domestic productive capacity even exceeded 
somewhat the normal peacetime demand, for agricultural, industrial, 
and military needs. 

The rising trend of agricultural and industrial demand, stepped-up 
military demand, and the need to be prepared against the eventuality 
of full-scale war, pointed to the need at the end of 1950, for additional 
nitrogen production capacity in the near future. 

In 1950 there were no Government controls over the distribution 
of nitrogenous fertilizers by private producers for use in domestic 
agriculture. Such controls as had existed in the export field were 
eliminated in May 1950, when the Office of International Trade 
announced deletion from the positive list of nitrogenous fertilizer 
materials (except those containing ammonium nitrate) and prepared 
fertilizer mixtures. Thereafter, with the exceptions noted, those 
commodities could be exported in any quantity to any destination 
without export license. 

The principal part of our domestic production of nitrogen com- 
pounds consists of ammonia solutions (including liquid anhydrous 
ammonia), ammonium sulfate, ammonium nitrate, and synthetic 
sodium nitrate. Little industrial chemical nitrogen is imported, but 
large quantities of nitrogenous fertilizer materials enter the United 
States each year. Export fertilizer nitrogen is mostly in the form of 
ammonium sulfate and ammonium nitrate, large quantities of which 
are shipped abroad. Much smaller tonnages of anhydrous ammonia 
and ammonium nitrate are exported as industrial chemicals. 


DOMESTIC PRODUCTION 


Ammonium Compounds.—Domestic production of synthetic an- 
hydrous ammonia in 1950 attained another new high—1,565,569 short 
tons. The domestic areas where the major nitrogen compounds are 
produced are indicated in figure 1. 
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o Sulfate of omi plante of 
primary synthetic ammonia 


Hr Synthetic finotion (commercial) 


O Synthetic fixation (government 


FIGURE 1.—Locations of domestic nitrogen production. (Based on diagram in National Fertilizer Associa- 
tion, Fertilizer Review, October-December 1950, p. 3.) 


TABLE 1.— Principal nitrogen compounds produced in the United States, 1947-50, 
in short tons 


Commodity 1947 1948 1950 
Ammonia (NH): 
Synthetic plants: Anhydrous ammonia 11. 21,114,000 | 1,080, 786 1, 565, 569 
Byproduct coking plants (NH; content): e 
Aqua ammonia...........-.-....-.------------ 25, 718 24, 753 23, 387 
Ammonium sulfate............................. 202, 360 207, 671 207, 754 
Subtotal accio Á——— — —— . 228, 078 232, 424 231, 141 
Grand totallllllnnnnnnnnnnnlnlln 1,342,078 | 1,322, 210 1, 796, 710 
Principal ammonium compounds: 
Ammonium sulfate: 
Synthetic plants 2 195, 848 2 264, 476 846, 195 1, 137, 721 
Byproduct coking plants 2. 809, 440 830, 683 756, 807 831, 016 
C1111. 2 1,005, 288 | 11,095,159 | 1,603,002 1, 968, 737 
Ammonium nitrate, basis solution, 100 percent 
NIHANOPL 2o ee ! 1, 086, 869 988, 342 | 1,018,706 1, 213, 911 


! Data from Bureau of Census monthly Facts for Industry series. 
2 Revised fi 


3 Does not eer ammonium sulfate produced at byproduct coking plants from purchased anhydrous 


a as follows: 1947—11,070 short tons: 1948—30,749 short tons; 1949—58,826 short tons; 1950— 14,099 
short tons. 


On January 1, 1950, the Army had in its possession three operating 
anhydrous ammonia plants—the Morgantown Ordnance Works, 
Morgantown, W. Va.; the Ohio River Ordnance Works, West Hen- 
derson, Ky.; and the San Jacinto Ordnance Works, near Houston, Tex. 
These were offered for sale or lease on January 5, 1950. On May 3, 
1950, the Ohio River Ordnance Works was sold by the Government to 
the Spencer Chemical Co. This plant ceased operations while it was 
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being converted from coke to natural gas as a source of hydrogen but 
resumed the production of ammonia on November 5, 1950. The San 
Jacinto works was leased in August 1950 to R. F. Mueller Co., Balti- 
more, Md. The lease was assigned to the San Jacinto Chemical Corp 
a new company—which was to operate the plant. The Morgantown 
Ordnance Works, the second-largest ammonia plant in Ámerica, 
closed in May 1950 and had not been sold or leased by the end of that 


ear. 
d The total production of ammonium sulfate from both synthetic and 
byproduct sources increased from 1,603,002 tons in 1949 to 1,968,737 
tons in 1950. Production of this commodity has nearly doubled 
since 1947, owing almost entirely to the rapidly expanding produc- 
tion of synthetic ammonium sulfate, now nearly a million tons a 
year greater than in 1947, and accounting for the big bulk of total 
production. 

Ammonium nitrate production reached a new high in 1950, with a 
considerable increase over 1949. By far the greater part of it went 
into agriculture. 

The Government-owned alumina-from-clay plant at Salem, Oreg., 
was acquired in 1950 by the Continental Chemical Co. of Salem, Oreg., 
which redesigned the equipment to produce battery-grade manganese 
dioxide with ammonium sulfate as a byproduct. This company has 
been reported sold to the Ray-O-Vac Battery Co. of Madison, Wis., 
which will continue operating the plant. 

Sodium Nitrate.—The synthetic nitrate of soda consumed in the 
United States in 1950 was produced domestically; none was imported. 
Only two companies were in production—Solvay Process Division 
Allied Chemical & Dye Corp., Hopewell, Va., and Mathieson Chemical 
Corp., Lake Charles, La. 

Deposits of soluble nitrate minerals, none of present economic 
importance, occur in various parts of the United States. (See Min- 
erals Yearbook 1942, p. 1522.) 


CONSUMPTION AND USES 


Nitrogen plays important parts in both agriculture and industry. 
A small amount of elemental nitrogen is used for industrial purposes, 
but most nitrogen enters both agriculture and industry in various 
chemical compounds. In agriculture, which in the fiscal year ended 
June 30, 1950, consumed more than a million tons of nitrogen, the 
principal chemical nitrogen materials, in order of importance, were 
ammonium nitrate, ammonium nitrate solutions, and ammonium 
nitrate-limestone mixtures, sodium nitrate, ammonium sulfate, 
anhydrous ammonia and solutions, calcium cyanamide, calcium nitrate, 
urea, and divers nitrogen chemicals. A considerable tonnage of 
nitrogen is included in natural organic materials. 

According to the United States Department of Agriculture, ship- 
ments of ammonium nitrate increased from 347,223 tons in 1948-49 
to 577,562 tons in 1949-50. In addition, in the latter year there were 
shipments of 102,205 tons of ammonium nitrate-limestone mixtures 
and 11,108 tons of ammonium nitrate solutions. Consumption of 
sodium nitrate totaled 627,424 tons and ammonium sulfate 234,664 
tons. The use of anhydrous ammonia in agriculture continued to 
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increase. In 1949-50, 85,516 tons were consumed compared with 
65,596 tons in 1948-49.! 

Industrial nitrogen sources are principally synthetic ammonia, 
byproduct ammonia from coking, cyanamide and cyanides, and Chil- 
ean sodium nitrate. Ammonia is one of the major basic chemicals, 
and the synthetic ammonia industry is by far the largest source of 
ammonia and its derivatives for increasingly widespread diverse uses. 


PRICES 


Changes in price quotations of several of the nitrogen compounds— 
ammonium nitrate, ammonium sulfate, and anhydrous ammonia— 
were reported in 1950. Eastern Canadian ammonium nitrate was 
advanced in price on September 15, 1950, from $57.50 a ton (the 

rice prevailing during the earlier months of the year) to $63. On 
December 15, 1951, a further increase to $69.50 was announced. The 
quotation on western domestic ammonium nitrate was also raised 
late in the year from $58 a ton to $63. The established price quota- 
tions of ammonium sulfate at the beginning of 1950 were $45 to $50 
a ton. In May the price of coke oven ammonium sulfate was slashed 
$13 a ton by the steel producers, one of the deepest cuts ever made for 
this type of nitrogen fertilizer; this brought the range down to $32 
to $37 a ton, according to the producing point. In September 1950 
several western and southern producers advanced their price $3 a ton, 
and in December 1950 other producers raised their prices $8 a ton, 
reportedly because of increased costs of sulfuric acid, freight, and 
labor. At the end of the year the price range was $32 to $45 a ton. 
The price quotations of various nitrogen compounds on January 2, 
1950, and December 25, 1950, from the Oil, Paint and Drug Reporter 
of those dates, are shown in table 2. 


TABLE 2.—Prices of major nitrogen compounds in 1950, per short ton ! 


Jan. 2, Dec. 25 
Commodity 1950 1950 

Chilean nitrate, port warehouse, bulk. kk. $48. 00 $48. 00 

Sodium nitrate, synthetic domestic, c. I. works, crude bulk.................. 45. 00 45. 00 

Ammonium sulfate, coke ovens, bulk...._........-.-...--------------------- 45. 00-50. 00 32. 00-45. 00 
Cyanamide, fertilizer-mixing grade, 20.6% N, granular, Niagara Falls, Ont., 

IVI... —— —————— —— ——Á eases ests 46. 50 46. 50 
Ammonium nitrate, fertilizer grade, Canadian eastern, 32.5% N, c. 1. ship- 

ing point, bs... Ee 57. 50 63. 00 

estern, domestic, works, bags............. LL lllll. lll lll ll ll lll lll 58. 00 58. 00-63. 00 

Anhydrous ammonia, fertilizer, tanks, works. —— — 74. 00-75. 00 74. 00-80. 00 

Ammonium-nitrate-dolomite compound, 20.5% N, Hopewell, Va., bags 46. 00 46. 00 


1 Quotations from Oil, Paintand Drug Reporter of the dates listed. 


FOREIGN TRADE * 


Large &mounts of natural sodium nitrate from Chile enter the 
United States each year, the quantity greatly exceeding the import 
tonnage of any other nitrogenous material. Domestic demand for 

Scholl, Walter, and Wallace, H. M., Commercial Fertilizers. Consumption in the United States, 
1949-50: U. 8. Dept. of Agriculture, Beltsville, Md., 1951, 13 pp. 


! Figures on imports and exports compiled by M. B. Priceand E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 


NITROGEN COMPOUNDS 867 


Chilean sodium nitrate, as indicated by the imports, has declined 
since 1948 but has not yet reached the levels of 1946 and 1947. The 
quantity imported fell from 675,543 short tons in 1949 to 615,674 
tons in 1950. The value of the imports also dropped in 1950 to 
$22,301,880. 

Chilean sodium-potassium nitrate has been imported into the 
United States recently in small quantities, reaching 20,409 tons in 
1950, the highest amount in recent years. The value of these imports 
was $882,582. | 


TABLE 3.—Major nitrogen compounds imported into and exported from the 
United States, 1947-50, in short tons ! 


[U. 8. Department of Commerce] 


Imports: 

Industrial chemicals: 
Ammonium nitrate. Lc lll lll... UN 27 80| 1... 
Anhydrous ammonia................... LLL. c LLL LLL lec 200 A WEE 

Fertilizer materials: 
Ammonium nitrate mixtures: 

Containing less than 20 percent nitrogen............. 92 250 1, 523 
Containing 20 percent or more nitrogen 99,322 | 100,314 A 221, 299 
Ammonium phosphates................ E E 105,189 | 108, 228 106, 641 
Ammonium sulfate :. -..| 114,398 105, 887 143, 532 
Calcium cyanaMide `... 153, 764 116, 504 97,725 
Nitrogenous materials, napt. 9, 687 5, 304 23, 830 
Potassium nitrate, oerude Ll. d (3) (3) 20 
Sodium nitrate. ...... 3 (( 556, 525 | 709, 573 615, 674 
Sodium-potassium niltrate c.l. LL... 2, 500 1:5: 5 os : 
Exports: 

Industrial chemicals: 
Anhydrous ammonia. c. lll lll. ll. l. 6, 062 3, 407 10, 202 
Ammonium nitrate................. FFT 6, 685 5, 087 3, 336 

Fertilizer materials: 
Ammonium nitrate. ......... Ee (4) (4) 94, 169 
Ammonium sulfate. ......... ETE Ee E 88, 601 136, 648 825, 615 
Nitrogenous chemical materials, n. e. 33. 153,607 | 701,450 41, 363 
Sodium AFA. Ee y tte 19, 920 17,100 35, 222 


1 Revisions for 1946 exports in Minerals Yearbook, 1949, p. 896, should read: Nitrogenous chemical ma- 
terials, n. e. 8. 117,315 short tons; sodium nitrate, 16,240 short tons. 

2 Less than 0.5ton. 

3 Revised figure. 

4 Not separately classified, 1947-48; included in nitrogenous chemical materials, n. e. 8. 


TABLE 4.—Sodium nitrate and sodium-potassium nitrate imported for con- 
sumption in the United States, 1945-50 ! 


U. 8. Department of Commerce] 


Bodium-potas- Sodium-potas- 
Sodium nitrate Sodium nitrate sium nitrate 


sium nitrate 


Yeas [nc . E Year 
Short Short Short Short 
tons Value tons Value Ge Value tons Value 
1915. 849, 888 818, 558, 95999999 1948....... 709, 573 823, 042, 302 |........]|......... 
19141656 . 540,870 | 11, 681, 235 4,400 | $146,312 || 1919....... 675, 543 | 26, 006, 053 6, 802 | $310, 343 
1947. 556, 525 | 15, 153, 889 | 2,500 64, 968 1950 615, 674 | 22,301,880 | 20,409 | 882, 582 


1 All from Chile except sodium nitrate from Canada as follows: 1947: 42 tons, $2,542; 1948: 199 tons, $11,057; 
1949: 8 tons, $416; 1950: Canada, 14 tons; Germany, 11 tons. 


WORLD REVIEW 


World-wide demand for nitrogen continues to increase. In the 
1950-51 fertilizer year new records were made in both production and 
consumption of nitrogen, large increases occurring in both categories. 
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Estimates by leading authorities, however, differ as to the adequac y 
of the increased production to meet new demands for agricultural use. 
United Nations Food and Agriculture Organization estimates show 
an excess of production, while those of the Aikman (London), Ltd., 
suggest that there was an inadequate supply of nitrogen in 1950-51, 
world consumption exceeding production by about 150,000 metric 
tons. On the other hand, production and consumption of industrial 
nitrogen in 1950-51 were in balance, according to the Aikman com- 
pany, the deficit occurring in the agricultural supply. Details are 
shown in tables 5 and 6. 


TABLE 5.—World production and consumption of fertilizer nitrogen compounds, 
fiscal years 1949-51, by principal countries, in metric tons of contained nitrogen 


[United Nations Food and Agriculture Organization) 


Production Consumption 
Country 

( , 600 17, 620 22, 000 
Belgium....................-. 72, 600 78, 345 000 
A WEE 31,720 31, 240 31, 240 
Ml ees 8, 140 7, 042 7, 500 
Ozechoslovakia..............- 30, 000 35, 000 40, 000 
A ũ l O EN 45, 400 59, 588 71, 593 
ERVDE A A AAA yy y 76, 000 93, 000 101, 000 
Finns 224, 000 225, 000 255, 000 
o AAA PA AS O y EE 
Federal Republic 335, 540 327, 641 360, 400 
Soviet Zone............... 110, 000 130, 000 150, 000 
f)) ͥꝙ᷑ y d eee scu eme 19, 600 25, 000 35, 000 
mas 49, 150 64, 234 65, 440 
EES 109, 119, 882 185, 000 
r fetes ceed 300, 303, 063 396, 856 
o A LA AAA AA 8 75,000 88, 857 40, 000 
Netherlands.................. 116, 500 143, 187 163, 000 
Norway..................---. 25, 220 36, 864 36, 000 
Peri iio cido 26, 380 36, 399 37,680 
Poland AA eec 58, 440 70, 000 75, 000 
Portugal? E Pen Z 8 17, 000 23, 000 23, 000 
Eil toe ess 45, 540 38, 500 56, 600 
Sweden 40, 660 59, 642 64. 670 

Taiwan (Formosa) 20, 710 42. 570 63, 97 
United Kingdom ?............ 187, 600 209, 221 205, 065 
United States 915, 000 935, 000 1,157,000 
World total ........... 3,310,900 | 13,707,000 | 3,956,773 | 3,123,240 | 3 694 3, 941, 407 


1 Preliminary figures. 

2 Figures for consumption include overseas territories. 

3 Exclusive of U. 8. 8. R; includes amounts for minor producing and consuming countries not listed above. 
4 Revised by Bureau of Mines. 


TABLE 6.—Estimates of world production and consumption of nitrogen, in 
thousands of metric tons 


Estimated produc- Estimated consump- 
ti tion— 


! Exclusive of U. 8. 8. R. Source: Aikman (London), Ltd., Half-Yearl on th 
Industry, June 14, 1951. (London) , Half-Yearly Report on the Nitrogen 


Peat 


By J. A. Corgan and Golden V. Chiriaco 


A 
GENERAL SUMMARY 


RODUCTION of peat in the United States in 1950 increased 1 
Proercentin tonnage and 11 percent in unit value over 1949. The out- 

put is used entirely within the United States, none being exported. 
Imports increased 32 percent over 1949 and accounted for half of the 
quarter million tons consumed in this country in 1950. 


TABLE 1.—Salient statistics of the peat industry in the United States, 1946-50 


1948 1949 1950 
SHORT TONS 
Prodi Clon EE 140, 707 129, 581 129, 532 130, 723 
IM POPS E 84, 078 91, 073 94, 747 124, 864 
Available supply.................... 224, 785 220, 654 224, 279 255, 
World production 42, 000, 000 49, 000, 000 | 50,000,000 | 57, 000, 000 
VALUE y 
Production. $1, 006, 231 $929, 560 | $1, 020, 014 $1, 142, 566 
Average per ton. 7.15 38 7.17 7.87 8. 


RESERVES 


Minnesota, Wisconsin, and Michigan combined contain 75 percent 
of the total reserves of peat in the United States, Florida contains 
14 percent of the country's total, and the rest is distributed through 
the New England and Pacific Coast States. Total reserves were 
calculated in 1922 at 13,827,000,000 short tons in terms of air-dried 
peat.! It is estimated that about 2,000,000 tons of peat have been 
recovered from these reserves since 1922. 


PRODUCTION 


Forty-eight producers operating in 17 States accounted for the 
1950 production of 130,723 tons reported to the Bureau of Mines, as 
compared with 48 producers operating in 19 States in 1949. Although 
six plants that produced peat in 1949 were inactive in 1950, a like 
number of plants that did not produce peat in 1949 reported produc- 
tion for 1950. Value of the peat produced in 1950 was $1,142,566. 


TABLE 2.—Peat produced in the United States, 1946-50 


Value 
Year Short tons 
Total Per ton 
A A IA RO oe ME El 140, 707 | $1, 006, 231 $7.15 
199. 2 9.9. 2220 2x. -2-4- 2 Stk ota A s cece cee cS 136, 232 868, 979 6. 38 
19)... ³ð³ ⁵ðↄ 8 129, 581 929, 560 
öÜ; ddßdßdßßdßd 8 129, 532 1, 020, 014 7. 87 
ER r a a aa Lu wend 130, 723 1, 142, 566 8.74 


1 Soper, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in the United States: U. 8. Geol. 
Survey Bull. 728, 1922, p. 92. 
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More peat was produced in New Jersey in 1950 than in any other 
State. The output of New Jersey together with that of the next 
three leading States—Florida, Ohio, and Michigan—accounted for 
nearly bvosthirds of the United States total. 

Peat humus, produced in 13 States, comprised about 65 percent 
of the total production in 1950; reed or sedge, produced in 7 States, 
about 27 percent; and moss peat and other, produced in 8 States, 
about 8 percent. 


TABLE 3.—Peat produced in the United States, 1948-50, by States 


1048 1949 1950 
State ——————— — 
Short tons Value Short tons Value Short tons Value 

Alabama — ꝛ . 2. 034 $11 020 A ¾ ² ͤ ͥ » ͥͥ Ä T—T2T—Aͤ AS 
California....................- 6, 912 33, 265 5, 670 $35, 193 6, 309 $37. 192 
Colorado 1) ! 2, 800 24, 504 3, 210 28, 088 
Connecticut.................. 4, 332 24, 124 5, 974 33, 011 6, 294 35, 145 
Florida. Ze Nd 24,750 56, 171 11, 800 69, 000 23, 022 151, 270 
Kehren A 2, 500 50, 000 1,870 56, 000 1, 750 41, 000 
Indans s? 2, 288 11. 576 7, 949 28, 537 5, 793 18, 966 
IOWH: A A (1) (1) 1) (1) 3, 000 19. 500 
Maine 1. 100 29. 699 3, 312 79. 360 2. 912 61. 600 
Massachusetts 441 6. 188 595 7,415 650 7, 575 
Michigan...................-. 12, 425 154, 500 (1) (1) 12. 750 174. 000 
Minnesot aa. 3. 000 12, 900 12, 820 54, 255 400 13, 100 
New Hampshire k 15 r A 
New Jersey.......--..-.------ 23,102 |. 163,056 25, 500 180, 750 26. 466 186, 338 
A A ASA 19, 207 162, 073 20,372 181, 117 22,145 245, 379 
Pennsgeleania . (1) (i) 6, 663 30, 035 (1) 1) 
Texas a 1, 334 19, 028 1, 531 12, 000 977 10, 566 
Washington !) O) (1) D LEM RA E 
Wisconsin 1) (1) (1) (1) 2, 293 9, 536 
Other States 2 26, 126 2 195, 360 2 22, 661 2 228, 541 2 12, 662 2 103,311 

e Ke ds 129, 581 929, 560 129,532 | 1,020, 014 130, 723 1, 142, 566 


1 Reported under “Other States” to avoid disclosure of individual company operations. 
3 Includes data for Illinois and States indicated by footnote 1. 


TABLE 4.—Peat produced in the United States, 1949-50, by kinds 


1949 1950 
Kind Value Value 
Short tons [Short tons 
Total Per ton Total Per ton 
Moss [21022 —— 10, 150 $149, 531 $14. 73 9, 139 $109, 196 $11. 95 
Reed or sedge................. 40, 945 260, 939 6. 37 35, 701 328, 365 9.17 
Peat hum us 78, 036 608, 626 7.80 85, 243 704, 332 8. 26 
Otdle‚e‚ 401 918 2. 29 550 673 1. 2 
DO sd 129,532 | 1,020, 014 7.87 130,723 | 1,142, 566 8 74 


In 1950, as in preceding years, peat was used in this country pri- 
marily for soil improvement. Of the total sales of domestic peat 
reported for 1950, 67 percent was for soil improvement, 28 percent 
for mixed fertilizers, and 5 percent for other purposes. 

United States Government Specifications.—The Federal Govern- 
ment purchases a certain amount of peat principally for horticultural 
purposes, provided the peat meets required specifications. These 
specifications may be obtained from the Federal Supply Service, 

eneral Services Administration, Washington 25, D. C. 
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TABLE 5.—Peat sold in the United States, 1946-50, by uses 


Soil improvement Mixed fertilizers Total 
Kg Short Sh Sh 
0 ort ort 
tons Value tons Value tons Value 
190 wend 99, 733 | $664, 565 32, 471 | $263, 542 133, 888 $994, 393 
; - 105, 796 584, 012 28, 354 266, 359 135, 711 867, 964 
1045.— 8 86, 991 578, 615 36, 012 309, 259 129, 003 923, 874 
E AAA 76, 963 546, 062 40, 897 385,015 129, 532 | 1,020, 314 
10000 87, 090 704, 200 36, 433 391, 174 , 130, 721 | 1,142,719 


IMPORTS? 


The quantity of moss peat imported into the United States in 1950 
reached an all-time high of 124,864 short tons, an increase of 32 percent 
over the 94,747 tons imported in 1949 and 59 percent over the 1939 
prewar figure of 78,611 tons. In 1950, as in past years, no exports of 
peat were reported. 


TABLE 6.—Peat moss imported for consumption in the United States, 1948—50, 
by kinds and by countries 


[U. 8. Department of Commerce] 


Poultry and stable grade 
Country 1949 
Short 
tons Value 
Canada- < E 25, 473 | $890, 230 
Denne 32 838 
Gerrit. 8 1, 646 43, 177 
eee ß 1434 | 119, 680 
Netherlands.............................. 474 12, 622 
Poland Danglggzgg. ndun ee Deiere Eiere 122 3, 900 
Sweden. ß 16 464 
United Kingdom.........................]| 55] 1,846 |..........|........-- 
o BEEN 28,197 | 970,911 
Fertilizer grade 2 
Country 1948 
Short 
to Value 
Belgium-Lurembournn gg f 55 8710 
All e HER ORE D 64, 700 |$1,928,087 
e ß la ade 488 15, 856 
E AAA A 334 7, 583 
Ireland illa ceca o rasa 668 25, 797 
Netberendsds 2, 555 52, 409 
1 ⅛ ˙wi.. ͤũ˙9:QmimaAꝛͥĩA uw %⅛³² , ¶ ; A A 
Poland-Danztii gz 512 18, 385 106, 325 
„33323 A cusses 19 733 12, 482 
United Kingdo(uwuwuũlũl 232 7, 552 17, 487 
e attert e se 59, 508 |2, 056, 402 66, 550 |2, 213, 498 2, 774, 892 


1 Revised figure. 
a 2 A rr am (1947) for table in Minerals Yearbook, 1949, p. 859, are as follows: Netherlands, $49,957; total, 
1,446,387. 


3 Figures on imports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from reoords of the 
U. 8. Department of Commerce. 
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WORLD REVIEW 


Although peat has not been used generally in this country as fuel 
because supplies of higher-grade fuels at competitive prices have been 
ample, some European countries have utilized peat for fuel and power 
poses for many years. With the rising demand for other fuels in 

urope in the last several years, considerable attention has been fo- 
cused on the cw for expanding the use of pat A report 
published by the British Government ? contains the following interest- 
ing facts on peat utilization in certain countries: 

n Eire, the shortage of coal, especially during the war years, has 
stimulated the production of peat to about 5 million tons annually. 
The use of peat as a domestic fuel has been investigated in tests carried 
out at the Fuel Research Station and by the Industrial Research Coun- 
cil of Eire. Special domestic appliances for the efficient and econom- 
ical combustion of peat fuel have been produced. 

The use of peat as a fuel for steam generation has been investigated 
in many countries, notably Germany, Russia, and Eire. The methods 
adopted included direct combustion of peat under boilers either in the 
form of air-dried blocks, a coarse powder (milled peat), or a dried, 

ulverized fuel and the complete gasification of peat in producers 
ollowed by combustion of the gas in gas-fired steam boilers. 

Peat has been carbonized on a moderate scale on the Continent of 
Europe and in Russia, mainly for the production of peat coke, which 
was used in gas producers and for metallurgical purposes. Although 
a number of processes have been devised for the carbonization of 
peat, whereby valuable byproducts are claimed to be produced, no 
such processes have been exploited commercially with success in 
Great Britain. 

The report further states that, apart from its use as a fuel and for 
horticultural and agricultural purposes, peat has been used as a 
packing and insulating material, in the production of building materials 
and textiles, in gas purification, as an absorbent in surgical dressings, 
in water purification for the production of alcohol, etc. These uses, 
however, are on a very limited scale and are not likely to be extended 
for economic and other reasons. By the treatment of certain types 
of peat with solvents, ester waxes can be extracted, which, after 
suitable processing, may prove satisfactory as a substitute for montan 
wax. Further investigations, however, would be necessary to deter- 
mine whether an economically successful process could be developed. 
From the information avaiable it would appear that the possibility of 
extraction of waxes from peat deserves careful study. 


Department of Scientific and Industrial Research, Fuel Research, London, The Winning, Harvesting - 


and Utilization of Peat: His Majesty’s Stationery Office, 1948, p. 24. 
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World Production.—The latest available data on the world produc- 
tion of peat are given in table 7. 


TABLE 7.—World production of peat, by countries, 1944-50, in metric tons! 
[Compiled by Pauline Roberts] 


Country 1944 1945 1946 1947 1948 1949 1950 
Canada: 

Fuel. 584 107 132 86 77 51 62 

Peat moss 72, 079 76, 170 87, 850 72, 592 81, 465 72, 800 62. 268 
Denmark. „„. 5, 800,000 | 5,684,723 | 3,705,180 | 5,168,139 | 3,616,860 | 1, 416, 406 901, 802 

ana: 

Peat for litter 2, 840 7, 280 6, 846 14. 231 17,188 | 318,650 (4) 

Turf for fuel 42,127 176,508 | 176,509 | 153,164 | 197,659 | 178. 538 (4) 
France 112. 619 95, 842 84, 621 57, 995 (4) (4) (4 
pegel Ke hli 34 20,000 | 3 500,000 | 1,800,000 | 2, 038, 000 

era puhlic... 20, à , 800, , 038, 

Soviet zono.......... ) d 4 t) (4) 4) 1, 203, 266 (9 
Hungary . (4) (9 3, 720 8, 550 (9 (4) (4) 
Iceland -aa 11,973 11,000 | 310.500 3, 200 3, 400 (4 (4) 
reland— 5. 302. 477 | 5. 086. 734 | 4,826, 238 | 4,850, 512 |33, 846, 800 |34, 079, 400 Ni 
Italy.............------- 72,152 | 156.069 (4) (4) (4) 4 (i 
Netherlands............. 722, 700 664, 800 701, 600 715, 000 966, 000 779. 000 520, 000 
Norway 554,043 | 503. 062 (5) 378.600 | 343,130 | 381. 659 358, 200 
Portugal................ 1. 490 2.322 2. 456 2.715 1. 520 266 402 
Sweden: 

A 774.612 | 1.049,089 | 770,230 | 436,249 | 363, 794 

Litter, baled.._.....| 105,310 | 101,420 68, 513 72, 473 93, 197 

Litter and “Mull,” (9 (4) 

unbaled........... 1, 303 1,075 964 3, 246 503 

“Mull,” baled....... 16, 600 14, 629 9, 862 12, 486 14, 833 
Switzerland. ............ 3310,000 | 497,429 | 100,000 40, 000 (7) 4) (4) 

U. S. 8. R...........-.. (4 19, 760, 000 (4) ` 132, 000, 000 (4) ‘ (4) 
United States 88, 000 97,000 | 127.647 | 123,587 | 117,553 | 117.509 118, 589 


Total (estimate)...|37. 000, 000 34, 000, 000 |38, 000, 000 |47, 000, 000 |44, 000, 000 |45, 000, 000 | 52, 000, 000 


! In addition to countries listed, Austria and Poland produce peat, but production data are not available; 
estimate íncluded In tota]. 

3 Revised figures. 

3 Estimate. 

4 Data not available: estimate included in total, 

5 American zone only. 

$ Data represent Trianon Hungary after October 1944. 

? Negligible. 
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Petroleum and Petroleum Products 
By A. G. White, A. T. Coumbe, A. L. Clapp, and K. F. Hartman 


A 


GENERAL SUMMARY 


UTSTANDING features of the petroleum situation in 1950 
were a much higher total demand ! for all oils than was antici- 
pated and the erratic seasonal supply and operation situation 

that resulted. Most of the abnormal accumulation of stocks of 
refined products in 1948 was still on hand at the beginning of 1950, 
and refinery operations were kept at a low level in the first half of 
the year, with an unusual reduction of 34.4 million barrels in refined 
stocks. With product stocks close to workable levels on June 30 
and indications of increasing demand, crude runs set & new record 
in July and continued at well over 6 million barrels daily for the 
rest of the year. Daily average crude runs in the first half of 1950 
were only 2 percent greater than in 1949 but almost 14 percent larger 
in the last half. 

The total demand for all oils in 1950 amounted to 2,483 million 
barrels or a daily average of 6,803,000, an 11-percent gain compared 
with 1949. Total exports in 1950 were 111 million barrels or 304,000 
barrels daily, a decline of 7 percent. Domestic demand in conti- 
nental United States totaled 2,372 million barrels in 1950 or 6,499,000 
barrels daily, a 12-percent increase compared with 1949. 

Continuation of the downward trend in exports was due to further 
expansion in crude production and refinery capacity abroad, as well 
as the problem of dollar exchange. The large gain in domestic 
demand, compared with the low demand in 1949, reflected more 
normal weather, the increased number of oil-heating installations and 
of motor vehicles in use, expansion in the volume of industrial opera- 
tions, and increased military requirements in the last half of the year. 

Initiation of a major rearmament program after hostilities broke 
out in Korea in June resulted in a maximum output of civilian goods, 
combined with increasing military production. This involved a cor- 
responding increase in fuel consumption, but supplies of oil proved 
ample to meet all needs. 

! Certain terms, as utilized in this chapter, are more or less unique to the petroleum industry. Principal 
terms, and their meaning, are as follows: 

Total demand.—A derived figure representing total new supply plus decreases or minus increases in 
reported stocks. Because there are substantial secondary and consumers' stocks that are not reported to 
the Burcau of Mines, this figure varies considerably from consumption, 

Domestic demand.—Total demand less exports. 

New supply of all oils.—'T he sum of crude oil production, plus production of natural gas liquids, plus 
benzol (coke-oven) used for motor fuel, plus imports of crude oil and products. 

Transfers.— Crude oil conveyed to fuel oil stocks without processing, or reclassification of products from 
one product category to another. 

All oils.—Crude petroleum, natural gas liquids, and their derivatives. 

Principal products.—Gasoline, kerosine, distillate fuel oil, and residual fuel oll. 


Er ports.— Total shipments from continental United States, including shipments to United States Terri- 
tories and possessions. 
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TABLE 1.—Salient statistics of crude petroleum, refined products, and natural 
gasoline in the United States, 1946-50 ! 


Crude petroleum: 


Domestic production thousands of barrels 3. .|1, 733, 939 |1,856, 987 2, 020,185 |1, 841, 040 | 1,971, 845 
World production... do....12, 745, 430 3, 022, 139 3, 433, 213 3, 404, 099 | 3, 796, 658 
United States proportion of world production 
percent. 63 61 59 54 52 
Imports: ............... thousands of barrels 23. 86,066 97,532 | 129,093 | 153, 686 177, 14 
Exports $... 22a eee Soe Suc oe do.... 42, 436 46, 355 39, 736 33, 069 
inei ene o year " : j Se R 
asoline-bearing erude 0....| 224,473 | 224, 246, 572 
California heavy erude III] do 57 5,725 | 10,055 } 253,356 | 248, 468 
Runs to stills do....|1, 730, 197 [I, 852, 246 2, 031,041 |1, 944, 221 | 2, 094, 867 
Total value of domestic production at wells 
thousands of dollars. .|2, 442, 550 |3, 577, 890 |5, 245, 080 |4, 674, 770 | 4,958, 850 
Average price per barrel at wells... $1.41 $1. 93 $2. 60 $2. 54 $2. 51 
Total producing oil wells in the United States 
Dee. EE EE 421, 460 426, 280 437, 880 448, 680 465, 820 
Totál oil wells completed in the United States 
during year (successful wells )))) 15, 851 17, 099 22, 585 22, 042 24, 430 
Refined products: 
Imports 2222222. thousands of barrels 3. 51, 610 61, 857 59, 051 81, 873 131, 435 
Exports EE do....| 110, 687 118, 122 94, 938 86, 307 76, 128 
Stocks, end of „ea do....| 271,937 [ 265, 850 | 7 343, 537 | * 342, 032 326, 892 
Output of motor fuel...................... do....| 776,583 | 839,998 | 921,923 | 962,417 | 1,024, 448 
Yield of gasoline -2-2-2220 percent.. 39.6 40. 2 40.3 43.7 43.0 
Completed refineries, end of yea 399 390 375 367 357 
Daily crude oil capacity of refineries 
thousands of barrels 3.. 5, 569 6, 034 6, 439 6, 606 6, 964 
Average dealers' net price (excluding tax) ol gaso- 
line in 50 United States cities 
cents per gallon °.. 10. 40 12. 33 14. 55 15.05 15.10 
Natural gas liquids: 
Production thousands of barrels 2. 115,739 | 132,173 | 146,721 | 157,086 181, 558 
Stocks, end of gear... do.... 4, 981 4, 296 5,579 6, 831 , 955 


! Data, including imports and exports, are for continental United States. 


Preliminary figures. 
542 gallons per barrel. 
! Bureau of Mines. 


$ Bureau of Mines, 1946. U. S. Department of Commerce, 1947-50. Exports include shipments to the 


Territories. 

$ Figure on new basis and comparable with succeeding years. 
with preceding years—267,103,000 barrels. 

Figure on new basis and comparable witb succeeding years. 
with preceding years—345,650,000 barrels. 

Figure on new basis and comparable with succeeding years. 

with preceding years—342,701,000 barrels. 

American Petroleum Institute. 


Figure for 1947 on old basis and comparable 
Figure for 1948 on old basis and comparable 
Figure for 1949 on old basis and comparable 
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The most immediate problem was to increase the output of aviation 
fuels. Net production of aviation gasoline was increased from 17.6 
million barrels in the first half of 1950 to 28.7 million in the last half 
of the year. | 
Fears of the possibility of oil rationing proved unfounded. Ration- 
ing in 1942 had been due primarily to the need to conserve rubber and 
to diversion of tankers from the Gulf-East Coast movement to carry 
oil to Europe. Neither of these factors was important in 1950. 

The steps taken to reduce the stocks of refined products during 
the first half of 1950 were reversed in the last half of the year, when 
it became apparent that larger product stocks might be desirable. 

The new supply of all oils in 1950 totaled 2,463 million barrels, 
an average of 6,747,000 barrels daily and a 10-percent gain com- 
pared with 1949. Daily production of crude petroleum averaged 
5,402,000 barrels, a gain of 7 percent, but still 118,000 barrels daily 
below the record level of 1948. Production of light oils from natural 
gas set a new daily record of 497,000 barrels, a 15.6-percent increase 
over 1949. Imports of all oils averaged 847,000 barrels daily—a 
gain of about 31 percent from 1949, including an increase of about 
16 percent in receipts of crude oil and 61 percent in receipts of petro- 
leum products. 

Total stocks of oils declined 20.4 million barrels in 1950, including 
a decrease of 4.9 million in crude-oil stocks, a gain of 0.5 million in 
natural-gasoline stocks, and a decline of 16.0 million in product 
stocks. The reduction in product stocks represented a decline of 
21.2 million barrels in the California district and a gain of 5.2 million 
in other districts. The principal decline was in stocks of residual 
fuel oil and was related to liquidation of surplus stocks in California, 
in connection with large tanker shipments to the East Coast district, 
and to expansion in imports of residual fuel oil. 
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FIGURE 1.—Supply and demand of all eils in the United States, 1940-50. 
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TABLE 3.—Demand for all oils! in continental United States, 1941-50 


[Millions of barrels] 


| 
a Domestic Total Domestic Total 
Year demand | Exports demand | Year demand Exports demand 
III! 1. 485. 8 108. 8 1. 594. 6 1946. 1, 792. 8 153.1 1, 945. 9 
1942 ? 1. 449. 9 116. 9 1. 566. 8 IHT cok dnb ee 1, 989. 164. § 2, 154.3 
1943. 1. 521. 4 150. 0 1. 671. 4 1948 8ö;ͤ C 2. 113. 7 134. 7 2, 248. 4 
FFC 1. 671. 3 207. 6 1, 878. 9 949 Q . 32g, 118. 2 119. 4 2, 237.6 
10495. traia a 1,772.7 183.0 1, 955. 7 1950 1 2, 372. 2 110. 9 2, 483. 1 


1 See text footnote 1 at beginning of this chapter. 
3 Preliminary figures. 


DEMAND 


The total demand for all oils? increased from 2,238 million barrels 
in 1949 to 2,483 million in 1950; the gain of 245 million barrels included 
a decline of 8.5 million barrels in total exports and a gain of 254 
million in domestic demand. The principal changes in exports were 
a decrease of 14.8 million barrels for colina and gains of 3.6 million 
for residual fuel oil and 1.3 million for lubricants. The major changes 
in domestic demand were gains of 80.8 million barrels for motor fuel, 
65.4 million for distillate, 56.9 million for residual fuel oil, and 15.2 
million for kerosine. The gain for all other products was 35.6 million 
barrels, including gains of 16.9 million barrels for liquefied gases, 
9.3 million for asphalt, and 5.8 million for lubricants. A brief review 
of the trends in demand for the major oil products follows. 

Motor Fuel.—The total demand for motor fuel rose from 953 million 
barrels in 1949 to 1,019 million in 1950, or about 7 percent. Exports 
declined from 39.3 million in 1949 to 24.5 million in 1950—nearly 
38 percent. Domestic demand increased almost 9 percent—from 
914 million in 1949 to 994 million in 1950. The decrease in exports 
reflects the rapid increase in refinery capacity abroad, particularly in 
western Europe. The steady upward trend in domestic demand 
indicates the increasing importance of motor transport and the fact 
that motor-fuel demand is less affected by fluctuation in weather or 
the volume of industrial operations than that of any other major 
product. A substantial part of the gain in 1950 was due to the sharp 
rise in military requirements for both aviation fuels and motor 
gasoline. 

Residual Fuel Oil.—The total demand for residual fuel oil increased 
almost 12 percent—from 509 million barrels in 1949 to 569 million 
in 1950. Exports rose from 12.6 million barrels in 1949 to 16.2 
million in 1950. Domestic demand increased 11.5 percent—from 
496 million barrels in 1949 to 553 million in 1950. The domestic 
demand for residual fuel oil is affected materially by the volume of 


2 For definition, see footnote 1 at beginning of this chapter. 
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industrial operations and the relative cost of residual fuel oil com- 
pared with other fuels. The large gain in demand in 1950 was due 
to peak industrial activity, more normal weather, increased military 
requirements, and favorable factors in supply and competitive position. 

The outstanding factor in the supply of residual fuel oil in 1950 was 
an increase in imports to 119 million barrels from 75 million in 1949, 
a gain of nearly 59 percent; the supply was further augmented by a 
decrease of 19.4 million barrels in stocks. The increase in imports 
and the decline in stocks provided for all the increase in demand; 
refinery output of residual fuel oil was almost static, the decline in 
yield from 21.7 percent in 1949 to 20.2 percent in 1950 offsetting the 
increase in crude runs. 

Distillate Fuel Oil.— The total demand for distillate fuel oil increased 
from 342 million barrels in 1949 to 407 million in 1950, or about 
19 percent. Exports showed a minor gain from 12.3 million barrels 
to 12.6 million. Domestic demand rose from 329 million barrels in 
1949 to 395 million in 1950, or almost 20 percent. 

The apparent high demand for distillate fuel oil is a result in part 
of comparison with the low demand of 1949, which was 3 percent 
below the domestic demand in 1948. Colder weather in 1950, com- 

ared with the abnormally mild weather in 1949, was a major factor 
in the increase in heating-oil requirements. - Also important in increas- 
ing demand was the substantial increase in the number of new oil- 
heating installations. 

Kerosine.—The total demand for kerosine rose from 105 million 
barrels in 1949 to 120 million in 1950—about 14 percent. Exports 
of kerosine declined from 2.5 million barrels to 2.0 million. Domestic 
demand increased from 103 million barrels in 1949 to 118 million in 
1950—almost 15 percent compared with the 8.5-percent decline in 
1949 from 1948. Demand for kerosine varies both with the over-all 
use OÍ small space heaters and range-oil burners and with the relative 
substitution of No. 1 distillate fuel oil for kerosine in such apparatus. 

Other Products.—The domestic demand for all other products rose 
almost 13 percent—from 277 million barrels in 1949 to 312 million 
in 1950. The domestic demand for liquefied gases for fuel and chemi- 
cal uses increased from 68 million barrels to 85 million, a gain of 
almost 25 percent in 1950 compared with gains of 4.2 percent in 
1949 and about 24 percent in 1948. The domestic demand for asphalt 
rose from 49 million barrels in 1949 to 59 million in 1950, or about 
19 percent. The domestic demand for lubricants increased from 33 
million barrels in 1949 to 39 million in 1950, or over 17 percent, com- 
pared with a decline of about 8 percent in 1949. 

Demand by Calendar Quarters.—The high demand in the first half 
of 1950 compared with low demand in the same period of 1949 and 
the acceleration in demand in the last half of the year make a brief 
analysis by quarters of special interest. 
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In the first quarter of 1950 crude production averaged 4,921,000 
barrels daily and refinery runs 5,380,000 barrels daily; both were 
at the lowest level of the year and materially under the rates in the 
first quarter of 1949. ith total demand for all oils 8.6 percent 
above 1949, heavy liquidation of stocks resulted, amounting to a total 
decline of 52 million barrels, including about 12 million barrels in 
crude stocks and 40 million in other stocks. 

In the second quarter, crude production averaged 5,163,000 barrels 
daily and crude runs 5,462,000 barrels daily, respectively about 4 
and 6 percent above the rates in the second quarter of 1949. With 
the total demand for all oils gaining 10.9 percent above the second 
quarter of 1949, stocks of all oils increased only 7.9 million barrels—a 
gain of 1 million for crude and about 7 million for other oils. Even 
with this increase, however, stocks were not much above working 
levels at the end of the first half of 1950. 

The start of Korean hostilities late in June and initiation of a major 
rearmament program resulted in increased oil demand and, as a 
consequence, in more desirable levels of oil in storage. In the third 
quarter, daily crude-oil output increased to 5,677,000 barrels and 
crude runs to 6,002,000 barrels, gains of about 18 and 14 percent, 
respectively, compared with the third quarter of 1949. The total 
demand for all oils was 11.6 percent over the same period of 1949. 
Stocks of all oils increased about 26 million barrels, all of the increase 
being in products rather than crude. 

In the fourth quarter of 1950, total demand gained 12.6 percent 
compared with 1949, and crude production and runs to stills were 
record-breaking. Crude;production averaged;5,836,000 barrels daily, 
a gain of about 15 percent compared with 1949; and crude runs 
averaged 6,102,000 barrels daily, or almost 14 percent above the last 

uarter of 1949. Total stocks of all oils declined 2.4 million barrels 
uring the quarter, including an increase of 6.2 million in crude stocks 
and a decrease of 8.6 million in stocks of other oils. 

With prospects of a further major increase in total oil demand of 
possibly 10 percent for 1951, consideration was being given to in- 
creasing the total supply of crude oil and to material expansion in 
refinery capacity. 

Demand in United States Territories.—In computing domestic 
demand in continental United States, shipments from the United 
States to the Territories (and possessions) are included with exports, 
and any imports from foreign countries to the Territories are deleted 
from total imports. The major part of such shipments from the 
United States goes to Hawaii, Alaska, and Puerto Rico. Normally, 
Puerto Rico is the chief Territorial importer of foreign oils. 

Table 4, in addition to giving imports and exports of continental 
United States, shows the n of oil received by the Territories 
from the United States and from foreign sources. This supply, 
minus minor reexports, indicates their total demand. The indicated 
total supply of all oils in the Territories rose from 16,268,000 barrels in 
1949 to 16,828,000 in 1950. Reexports to foreign countries amounted 
to 258,000 barrels in 1949 and 326,000 barrels in 1950, indicating a 
total net demand for petroleum products in the Territories of about 
16.5 million barrels in 1950 compared with 16.0 million in 1949. 
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TABLE 4.—Imports and exports of crude petroleum and petroleum products, 
1949-50 ! 


[Thousands of barrels] 
Imports 
1949 1950 3 
Product on A 
Continental] United Continental| United 
United States Total United States Total 
States Territories States Territories 
Gasoline «4 18 156 72 228 
Mg A ³ d ³ A ARM 8 245 25 270 
Distillate fuel oil.............. 1, 825 2, 366 2,340 434 2, 774 
Residual fuel oil.............. 75. 175 77. 458 119, 186 2, 435 121. 621 
Lübricants AR A GE, O A ß ß 
yr. qc AA ;;; 0 AE AA IS 
(070 A A O IA AAA AA AA EE 8 
Asphalt. 2:222 adn 1, 185 1, 240 1, 795 17 1, 812 
Other unfinished oils. . ....... 3, 688 3, 688 AA 7, 718 
Neef! 8 81. 873 84. 770 131, 435 2. 983 134, 418 
Crude petroleum 153, 686 153, 686 e 177. 714 
Exports 
1949 1950 1 
Product E: 
United 
Foreign States Total Foreign States Total 
Territories Territories 
Motor fuel.................... 33, 754 5. 593 24, 516 
Keroaine -0000M 1, 819 714 2, 043 
Distillate fuel ol].............. 9, 843 2, 452 12, 561 
Residual fuel oil. 8, 549 4. 092 10, 227 
Lubricants: Grease........... 389 3 382 
Oil............... 12, 337 183 13, 847 
e y aei eSa 1.031 |............ 1, 195 
SG.... 2, 441 39 2, 494 
e dos 1, 290 279 982 
Misc. (inc. liquefied gases).... 1, 483 16 1, 881 
TOM ( 72, 936 
Crude petroleum ii. : | 33,069 ............| 33, 069 34,798 |........-... 


M oe U. 8. Department of Commerce, except for exports to Alaska and Hawaii, which are Bureau of 
es data. 
2 Preliminary figures. 
3 Bureau of Mines data. 


WORLD OIL SUPPLY 


World production of crude petroleum in 1950 amounted to 3,797 
million barrels compared with 3,404 million in 1949. The total gain 
of 393 million barrels comprises an increase of 130 million barrels for 
the United States and a gain of 263 million for the rest of the world. 
The largest gains in foreign production were: Venezuela, 64.5 million 
barrels; Iran, 37.8 million; Kuwait, 35.7 million; U. S. S. R., 28.5 
million (estimated); Saudi Arabia, 25.5 million; Iraq, 19.0 million; 
Mexico, 11.5 million; Qatar, 11.5 million; and Canada, 7.8 million. 

The United States produced 61.4 percent of the world's crude oil 
in 1947, 58.8 percent in 1948, 54.1 percent in 1949, and 51.9 percent 
in 1950. The excess of crude imports into the United States over 
crude exports has steadily increased from 51.2 million barrels in 1947 
to 89.4 million in 1948, 120.6 million in 1949, and 142.9 million in 1950. 
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RESERVES 


The Committee on Petroleum Reserves, American Petroleum In- 
stitute, estimated proved reserves of crude in the United States on 
December 31, 1950, at 25,268 million barrels. These estimates 
include only oil recoverable under existing economic and operating 
conditions. 

The increase in net crude reserves in 1950 was 619 million barrels. 
Estimated new reserves added in 1950 were 2,563 million barrels, of 
which 1,998 million were an upward revision of reserves due to ex- 
tensions of old pools and revisions of previous estimates, and 565 
million were new reserves discovered in 1950 in new fields and in new 
pools in old fields. Deduction of an estimated production of 1,944 
million barrels of crude during 1950 (exclusive of condensate) results 
in the indicated net gain. 


TABLE 5.—Estimates of proved oil reserves in the United States, on Dec. 31, 
1944-50, by States 


[Millions of barrels] 


State 1944 1045 1945 9 | 1946? | 10472 | 1949? | 19492 | 1950 2 
Eastern States 
Air 321 350 350 351 355 393 468 564 
Indiana......................... 31 41 44 49 50 57 
Kentucky....................... 41 57 57 59 65 59 56 56 
Toe EEN 65 64 64 69 70 69 66 7 
New York....................... 86 81 81 76 71 67 63 59 
)) TNR UN 3 29 28 27 
P Ieanle 123 110 110 98 123 110 103 106 
West Virginia. ................. 41 36 7 38 39 
TOUS) SE 740 772 772 782 795 813 872 987 
Central and Southern States 
Arkansas........................ 293 304 288 267 297 297 342 
EE 602 54 542 545 563 674 738 732 
Louisiana ...................... 1, 573 1, 690 1, 559 1, 652 1, 791 1, 869 1,910 2, 185 
Mississippl...................... 209 267 257 270 304 403 386 
New Merico.....--..-.-..---..-- 563 512 512 544 530 552 592 592 
Oklahoma....................... 970 890 889 898 953 | 1,250 | 1,330 1, 397 
q 6! MNT EDS 11, 375 | 11, 470 | 10,835 | 11,647 | 11, 777 | 12, 484 | 13, 510 13, 582 
kri ˙A ose Sacgen 15, 585 | 15,675 | 14, 882 | 15,823 | 16,215 | 17,494 | 18, 780 19, 216 
Mountain States 
lorado........................ 260 260 300 382 345 
Montans.-......-..-..--.----.--- 112 108 108 104 115 119 Us Ki 
Wyoming 582 600 600 | 580 679 716 692 841 
T Otel A ĩ˙- 783 968 968 993 1,176 1, 202 1, 165 1,313 
Pacific Coast States: California...... 3, 344 3, 410 3,318 3, 294 3, 295 3, 764 3, 823 3, 734 
Other States. 1 2 2 2 7 7 9 18 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amount of 
crude of] that may be extracted by present methods from fields completely developed or sufficiently er- 
plored to it reasonably accurate calculations. The change in reserves during any year represents 
total new veries, extensions, and revisions, minus production. 

2 New basis; excludes condensate. 

The principal changes in net reserves of crude in 1950 were gains of 
275 million barrels for Louisiana, 149 million for Wyoming, 96 million 
for Illinois, 72 million for Texas, 67 million for Oklahoma, 45 million 
for Arkansas, and 13 million for Michigan. The principal declines 
were 89 million barrels for California, 17 million for Mississippi, and 
6 million each for Kansas and Colorado. 

As of December 31, 1950, Texas had 53.8 percent of total esti- 
mated reserves, California 14.8 percent, Louisiana 8.6 percent, and 
Oklahoma 5.5 percent—82.7 percent for the four States combined. 


PETROLEUM AND PETROLEUM PRODUCTS 885 


The total proved reserves of natural-gas liquids, not included in 
the crude reserves, were 4,268 million barrels on December 31, 1950, 
a gain of 539 million during the year. Proved reserves for crude-oil 
and natural-gas liquids combined were 29,536 million barrels on 
December 31, 1950, compared with 28,378 million on December 31, 


1949. 
CRUDE PETROLEUM 
SUPPLY AND DEMAND 


The new supply of crude petroleum in 1950 included a domestic 
production of 1,971.8 million barrels, or 5,402,000 daily, and imports 
of 177.7 million barrels, or 487,000 daily. Compared with 1949, crude 
production increased 7.1 and imports 15.7 percent. Production, how- 
ever, was still 118,000 barrels daily below the 1948 record. Total 
stocks of crude petroleum decreased 13,000 barrels daily in 1950 com- 
pared with a decline of 9,000 barrels daily in 1949 and a gain of 
71,000 barrels daily in 1948. 

The total demand * for crude in 1950 set a new record of 2,154.5 
million barrels, or a daily average of 5,903,000 barrels, a gain of 427,000 
barrels or 7.8 percent over 1949. The demand for domestic crude 
rose from 5,052,000 barrels daily in 1949 to 5,419,000 in 1950, an in- 
crease of 367,000 barrels or 7.3 percent. The demand for foreign 
crude rose from 424,000 barrels daily in 1949 to 483,000 in 1950, an 
increase of 59,000 barrels daily or 13.9 percent. The demand for 
domestic crude was 41,000 barrels daily below the record level of 
1948, while the demand for foreign crude continued to expand. 

Although the indicated demand for crude oil was inflated in 1948 
by the addition of 79.8 million barrels to stocks of refined products, 
it was reduced by declines in product stocks of 0.8 million barrels in 
1949 and 16.1 million in 1950. In an effort to reduce product stocks 
to what were considered more normal levels, refining operations were 
kept at a relatively low rate in the first half of 1950, with the result 
that these stocks decreased 40.8 million barrels in the first quarter 
and increased only 6.4 million in the second. With opening of the 
Korean hostilities and indication of a much larger total demand for 
all oils than had been anticipated for 1950, refinery operations were 
accelerated to record rates in the last half of the year, and stocks of 
refined products were increased 25.7 million barrels in the third 
quarter and reduced only 7.3 million barrels in the last quarter. 

Total runs of crude oil to stills rose from 1,944.2 million barrels in 
1949 to 2,094.9 million in 1950, crude exports increased from 33.1 
million barrels to 34.8 million, transfers of crude to residual and dis- 
tillate fuel-oil uses increased from 7.5 million barrels to 7.9 million, 
and crude losses increased from 14.2 million barrels to 16.9 million. 


2 For definition, see footnote 1 at beginning of this chapter. 
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TABLE 6.—Supply and demand ! for crude petroleum in continental United 
States, 1946-50 


[Thousands of barrels] 


1946 1947 1948 1948 1 1949 1950 3 
Production 1,733,939 | 1,856,987 | 2,020,185 | 2,020,185 | 1. 841, 940 1, 971, 845 
Imports --- 86, 066 97, 532 129, 093 129, 093 153, 686 177,714 
Total new supply..... 1,820, 005 1, 954, 519 2, 149, 278 2, 149, 278 1, 995, 626 2, 149, 559 
Increase (+) or decreases (—) 
in stocks . +6, 917 +478 +25, 973 4-25, 973 —3, 271 —4, 893 
Demand: ! 
Domestic erude........... 1,728,102 | 1,856,479 | 1,998,357 | 1,998,357 | 1,844,173 1, 978, 035 
Foreign crude............. 84, 986 97, 562 124, 048 124, 948 154, 724 176, 417 
Total demand.......... 1, 813, 088 1,954, 041 2, 123, 305 2, 123, 305 1, 998, 897 2, 154, 452 
Runs to stills: 
Domestic 1,645,845 | 1,754,987 | 1,907,027 | 1,924,335 | 1,789,756 1, 918, 854 
Foren. A 84, 352 97, 259 124, 014 124, 014 154, 465 176, 013 
Exporta. |... isis 42, 436 46, 355 39, 736 39, 736 33, 069 3A, 798 
Transfers to fuel oil: t 
Distillate 3, 123 3, 263 3, 543 3, 403 2, 701 2, 537 
Residual.................. 23,142 27, 091 23, 847 6, 699 4,750 5,325 
Other fuel uses and losses 14, 190 25, 086 25, 138 25, 118 14, 156 16, 925 
Total demand 1, 813, 088 1, 954, 041 2, 123, 305 2, 123, 305 1, 998, 897 2, 154, 452 


1 For definition, see text footnote 1 at the beginning of this chapter. 

2 Includes California data on a new basis to compare with subsequent years. 

3 Preliminary figures. 

* Bureau of Mines data. 

$ Inclusive of heavy crude in California, 1946-48; separation discontinued in 1949. 
6 Bureau of Mines, 1946; U. S. Department of Commerce, 1947-50. 


PRODUCTION 
GENERAL 


Production of crude petroleum in the United States reached a peak 
of 2,020.2 million barrels in 1948, declined to 1,841.9 million in 1949, 
and rose to 1,971.8 million in 1950. 

The increase of 129.9 million barrels in crude production in 1950 
compared with 1949 represented gains in most of the important 

dacin States. The principal increases were 84.4 million barrels 
or Texas, 18.3 million for Louisiana, 13.2 million for Oklahoma, 
12.6 million for Wyoming, and 5.7 million barrels for Kansas. The 
most important declines were 5.3 million barrels for California and 
2.6 million for Illinois. 

Fourteen States produced over 10 million barrels of crude in 1950, 
with Kentucky added to the list. These States produced 98.3 percent 
of the total. Seven States produced over 50 million barrels of oil in 
1950; these States combined produced 89.3 percent of the total in 
1950 compared with 88.7 percent in 1949. Texas ranked first with 
42.0 percent of the total national output in 1950, California second 
with 16.6 percent, Louisiana third with 10.6 percent, Oklahoma fourth 
with 8.4 percent, Kansas fifth with 5.5 percent, Illinois sixth with 
3.1 percent, and Wyoming seventh with 3.1 percent. California 
and Illinois were the only States in this group to show declines in the 
percentage of total output compared with 1949. 

The relative positions of the various oil-producing States from 
1941 to 1950 are shown in table 11. 
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TABLE 7.—Petroleum produced in the United States, 1946-50, and total, 1859- 


1950, by States ! 


[Thousands of barrels) 
1859-1950 
1946 1947 1948 1949 1950 1 (total) 
Production: 
r 380 396 466 462 735 2, 663 
T. rara 28, 375 29, 948 31, 682 29, 986 31,108 796, 102 
G 314, 713 333, 132 340, 074 332, 942 327, 627 8, 619, 618 
1 11,856 15, 702 17, 862 23, 587 23, 147, 044 
a ARA ee 57 259 290 441 487 1, 580 
111111 75, 297 66, 459 64, 808 64, 501 61, 922 1, 506, 210 
TT E O eae 6, 726 6, 095 6, 974 9, 696 9, 942 199, 966 
r 97, 218 105, 132 110, 908 101, 868 107,586 | 22, 125, 878 
A EE 10, 578 9, 397 8, 801 8, 803 10, 301 i 252, 166 
¿AA 143, 669 160, 128 181, 458 190, 826 209,116 2, 561, 167 
vi "` AA 17, 074 16, 215 16, 871 16, 517 15, 811 5 322, 232 
IT Te ERRE 24, 298 34, 925 45,761 37, 966 38, 258 284, 081 
PN ee A REA 8, 825 8, 742 9, 382 9,118 8,112 168, 254 
S IRA 293 229 215 330 1, 547 7, 384 
New Mexico.............. 36, 814 40, 926 47, 909 47, 645 48, 001 * 683, 029 
NM Voll eee 4, 863 4, 762 4, 021 4, 425 4, 143 7 166, 601 
P 2, 908 3, 108 3, 600 3, 483 3, 620, 949 
OË eegene stengen 134, 794 141, 019 154, 455 151, 660 164, 899 6, 235, 409 
Pennsylvania 12, 996 12, 690 12, 667 11,374 11,812 1,135, 526 
MS .— ro ED 760, 215 820, 210 903, 498 744, 834 829, 231 13, 722, 216 
West Virginia * 2, 929 2, 617 2, 692 2, 839 2, 788 440, 940 
hj n 38, 977 44, 772 55, 032 47, 890 60, 457 914, 624 
om States IEA 84 124 99 747 1, 276 3, 720 
eee anus esha ios ..| 1,733,939 | 1,856,987 | 2,020,185 | 1,841,940 | 1,971,845 | 40,917,359 
Value at wells: 

Total (thousands of dol- 
Se AAA 2,442,550 | 3,577,890 | 5,245,080 | 4,674,770 | 4,958,850 | 58, 286, 328 
Average per barrel | $1. 93 $2. 51 $1. 42 


$1. 41 | $2. 60 $2. 54 


1 For detailed nre by States, 1859-1935, see Minerals Yearbook, 1937, p. 1008. 

1 5 

3 Oklahoma eluded ded vo Kansas in 1905 and 1906. 

4 Includes Tennessee, 1 

Figures represent 1625601 production only; earlier years included under Other States.” 

* Figures represent 1924-50 Y oduction only; earlier years included under Other States.“ 

Early production in N Ma ork included with Pennsylvania. 

8 Includes Alaska, 1912-33 
1932-50; New Mexico, 1913, 1919-23; Tennessee, 1916-50; Utah, 1907-11, 1920, 1924-41, 1948-50; V 


; Arkansas, 1920; Michigan, 1900-19; Missouri, 1899-1911, 1913-16, 1919-23, 
irginia, 1943-50. 
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TABLE 10.—Production of crude petroleum in 1950, by PAW districts and States, 
by calendar quarters ! 


[Thousands of barrels) 
January-December 
District and State 1st 2d 3d 4th 
1950 1949 
District 1: 
eil ces 91 107 145 144 487 44 
New AAA 1, 032 1, 043 1, 041 1, 027 4, 143 4, 425 
P C DEORUM 2, W 2, Y 3, e? Sen 11, 812 11,374 
West Virginia. 706 717 711 654 2, 788 2, 839 
Total district 1...................... 4, 606 4, 843 4, 987 4, 814 19, 250 19, 122 
District 2: 
II pex DER QUI NU EE 15, 412 15, 441 15, 752 15,317 61, 922 64, 501 
reiege ee 2, 520 2, 590 2, 524 9, 942 9, 696 
J dòdñll 25, 217 563 27, 976 27,830 | 107, 586 101. 868 
,,, Seege A 2, 176 2, 574 2, 731 2, 820 10, 301 8, 803 
Mien... oma vs 4, 031 4, 055 3, 957 3, 768 15,811 16, 517 
Nebraska. 174 252 691 1. 547 330 
G OoO0O0O0o0‚0‚0‚0‚0‚o‚‚‚‚‚‚‚»‚‚‚ TEES DEA ons 824 870 ; 3, 483 
Oklahoma.....-........................ 30, 228 39, 380 43, 706 45,585 | 164, 899 151, 660 
Gh 8 14 11 12 11 3 367 
Total district 2...................... 86, 384 91, 655 98, 024 99,326 | 375,389 356, 925 
District 3 
Alabama 139 159 202 235 735 462 
AIKBISAB.:.. . waevec une ds 7, 730 7,877 7,701 31, 108 29, 986 
A A ee 49, 827 49, 285 54, 214 55,790 | 209,116 190, 826 
Gulf Coat. 38, 627 38, 43, 205 44,752 | 164,876 146, 433 
Rest of Stat 11, 200 10, 993 11, 009 11, 038 : 44, 393 
Mississipp ll... 8, 901 9, 10, 087 38, 258 37, 066 
New Mexico 11, 596 11, 684 12, 342 12, 379 48, 001 47, 645 
Southeastern.......................... 11, 472 11, 559 12, 171 12, 232 47, 434 47,310 
Northwestern......................... 1 125 171 147 7 
TT OXON EE 174,270 | 103,641 | 228,066 | 233,245 829, 231 744, 834 
E A 42, 382 46, 40 54, 025 55,327 | 198, 139 189, 592 
West Texas. enee Ree d See 55, 864 64, 084 82, 392 84, 562 | 286, 902 228, 560 
East Texas (proper)... 20, 774 24, 358 26, 328 26, 765 98, 225 93, 951 
Panhande 8, 287 8, 315 8, 8, 185 33, 056 33, 076 
Rest of Btate 46,972 | 50,479 | 57,052 | 58,406 | 212,909 | 199,655 
Total district 3...................... 252,472 | 272,005 | 312,788 | 319,184 |1, 156, 449 | 1,051, 719 
District 4 
Gotrade geg ege Geer EUROS 5, 434 5, 488 5, 670 6, 761 23, 353 23, 587 
Mort 8 1. 923 2, 023 2, 054 2, 112 8, 112 9, 118 
FCC 268 303 303 1, 208 637 
Won Re a bes 14, 125 14, 313 15, 548 16, 471 60, 457 47, 890 
ce Creekeekeekkkkkkkmnmn 2. LLL... 796 816 806 20 9, 247 
Balt Creek geeiert ge Eege 963 1, 063 1, 071 1, 053 4,150 3, 937 
Rest of State —ꝛw-—ꝛw 12, 366 12, 434 13, 671 14, 589 53, 060 41, 091 
Total district 4...................... 21, 750 22, 127 23, 575 25, 678 93, 130 81, 232 
District 5 (California): 
Sein AAA 7, 606 7, 707 7, 933 7, 960 31, 206 33, 267 
Kettleman HIIls 2, 737 2, 621 2, 552 2, 557 10, 467 11, 739 
W EE 10, 089 11, 198 11, 959 12, 981 46, 227 43, 509 
Rest of State ----------------------- 57, 232 57, 669 60, 429 64,397 | 239, 727 244, 427 
Total district 5*..................... 77, 664 79, 195 82, 873 87,895 | 327.627 332, 942 
Total United States t..............- 442,876 | 469, 825 522, 247 536, 897 |1, 971, 845 | 1,841, 940 
1 Preliminary figures. 
3 Includes Missouri Ge and Tennessee (20). 
3 Includes Missouri (49) and Tennessee (18). 


Includes some field condensate. 
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TABLE 11.—Percentage of total crude petroleum produced in the United States 
1941-50, by States 


State 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1 

RR 36.1 34.8 39. 5 44. 5 44.0 43.8 44.2 44.7 40. 4 42.0 
California.......... 16.4 17.9 18.9 18.6 19.1 18.2 17.9 16.8 18.1 16.6 
Louisiana.......... 8.3 8.3 8.2 7.7 7.7 8.3 8.6 9.0 10.4 10.6 
Oklahoma.......... 11.0 10. 2 8.2 7.4 8.1 7.8 . 7.6 7.7 8.2 8.4 
Kansas. 5. 9 7. 0 7. 0 5. 9 5. 6 5. 6 5. 7 5. 5 5.5 5.5 
Illinois 9.4 7. 7 5. 5 4. 6 4.4 4.3 3.6 3.2 3.5 3.1 
Wyoming.......... 2.1 2.4 2.3 2.0 2.1 2.2 2.4 2.7 2.6 3.1 
New Mexico 2.8 2.3 2.6 2.4 2.2 2.1 2.2 2.4 2.6 2.4 
Mississippi........ 1.1 2.1 1.2 1.0 1.1 1.4 1.9 2.3 2.1 1.9 
Arkansas........... 1.9 1.9 1.8 1.8 1.7 1.6 1.6 1.6 1.6 1.6 
Colorado........... .2 .1 .2 .2 .3 .7 .8 .9 1.3 1.2 
Michigan.......... 1.2 1.6 1.4 1.1 1.0 1.0 .9 .8 .9 .8 
Pennsylvania...... 1.2 1.3 1.0 .8 7 . 8 . 7 . 6 . 6 . 6 

States 2.4 2.4 2.2 2. 0 2. 0 2.2 1. 9 1.8 2.2 2.2 

Total 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100. 0 

1 Preliminary figures. 


TABLE 12.—Production of crude petroleum in leading fields in the United States, 
1949-50, and total production since discovery, in thousands of barrels 


[Oil and Gas Journal] 


Total since 
Field State 1949 1950 discovery ! 


East Texas Teras T aa 93, 589 | 97, 609 2, 777, 412 
WUmlngton. o oooococcoocccooo.- California 46, 353 506, 822 
A A OS Oss 8 27,112 | 23, 260 643, 101 
Ventura Avenue. ....................- -]--.-. e SEN 21, 133 | 20, 944 397, 501 
Huntington Beach %% K E 21. 116 | 20, 558 458, 720 
GE Colorado 19, 18, 806 75, 501 
ES ....--.- 22-2 een nnn ene OX OS ot hot eet cat dae , 18, 546 216, 076 
eRe EE KEE (dO. EENEG 16, 474 | 13, 532 76, 742 
Bradford-Allegany Pennsylvania-New York.......... 13, 305 | 13, 423 599, 645 
JJ) EK REN OBS coco corno 14, 308 13, 243 196, 457 

Bla ZE, PORO ET 3 22,822 | 12, 866 176, 474 
Buena Vista.. California 13, 962 | 12, 033 389, 940 
Goldsmit kk C)]. 8 9, 141 | 11, 998 113, 221 
Gr JJ 11,633 | 11, 991 293, 201 
FF EE A —e᷑ 8 10, 069 | 11, 707 72, 393 
MidWa y Sunset... California 12 749 11, 414 760, 196 
Reys tonnen Teras oe Sc otk. mu daniaetemaseee 11,029 | 11, 87, 668 
NA MA A VEH Co (2 EE ER 13, 144 | 11, 235 150, 017 
Levelland......................-.-.-.-. ]--... d asc meo es Me ( 10, 923 29, 932 
Kettleman-North Domo Caliſorniaa Ll l.llL.. 11, 740 | 10, 480 372, 373 
E S: C AE A Sle 11, 453 | 10, 440 118, 284 
Velma EE Oklahoma 10, 134 | 10, 227 53, 376 
Thompson Jr §ĩ˙ö 8 11,734 | 10, 198 182, 917 
Seeligso nn //! 8 8, 641 | 9,372 76, 445 
/ A T es Kann ĩðVö ei 8,905 | 8, 645 123, 248 
Bholem A Jechem n Oklahoma 6, 497 | 8,545 62, 856 
Cuyama-South......................... California. ............. cce o c ee 1,188 | 8,465 9, 653 
Long Beach..........................-.]---.- J; ĩͤ 8 8,356 | 8, 450 751, 373 
Coles Levee.....................-......]----- la EE 8,510 | 8, 420 73, 623 
Russell Ranch... J0%)%»1%%.;W 8 6,885 | 7,959 15, 678 
Delta Farm Outs A ee uc 7,570 | 7,653 39, 068 
Lake St. jIobn 22 ede. GG EE ee ees 080 | 7,514 37, 187 
Mernn?‚;‚.. ican Saeeseecen KN EE 8, 146 | 7,507 201, 189 
“r 8 Inos 7, 436 157, 143 
y A A Teras oro adas 8,312 | 7,345 211, 119 
Diamond M.....................-.----|----- OG EE EE 6, 904 7, 582 
Oklahoma City.......................- Oklahoma 7,703 | 6,785 675, 265 
A SE C» WEE E 6, 785 101, 036 
PEA E eee ote Sek ea eet California.........................| 7014 | 6, 488 384, 928 

Elk Basin W yoming-Montana. .............. A 6, 485 55, 445 
Dollarhide d. ff ˙·¹ ww ⁵⁰» cetensucs eee 4,615 | 6,432 15, 277 
Cowyden- North... lie ton 8 6,109 | 6, 223 87, 797 
Monument New Mericoo 6, 6, 168 106, 782 
Cranfield.. eee eee Mississippi 6,921 | 5,889 30, 716 
La Gloria... EE NK C: EECH 5, 5, 748 32, 967 
Cadd0- Ee e, 4,968 | 5,740 189, 819 
Sh 8 alifornia. ..............-......... 6 5,711 228, 968 
A A seo ^ (o AAA ee a EON EA OUS 6, 108 | 5,677 30, 842 
WK IL A . ... 6,168 | 5. 615 122, 437 
A A 8 New Mexico I 6, 742 | 5, 538 22. 653 


For footnotes, see end of table. 
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TABLE 12.—Production of crude petroleum in leading fields in the United States, 
1949-50, and total production since discovery, in thousands of barrels— Con. 


64, 834 


5, 463 

E A A IN SRM, Le A A 6,013 | 5, 447 63, 776 
Guijarral Hills......................... California 2, 870 | 5, 446 8, 442 
A E A HS O NA m 8 5,271 | 5,359 29, 284 
(OCOT: A EE a Co MORES MN 5,117 | 5,305 59, 406 
Santa Fe Hnrinugg California: A 5,340 | 5, 288 533, 500 
Caillou Island LOUISIAN cool erue 4,082 | 5, 240 55, 980 
A AAA ote m Mississippix—— ——e—r :/ 5,560 | 5,189 117, 785 
Weeks Island.......................... A EE 2,870 | 5,154 10, 644 
e A E RA Kansas 4.597 5, 147 94. 450 
Golden Meadow LAMISIADH.. uve ua wel New 4,133 | 5,123 40, 848 
/// 8 J%%%§ ³ĩðVbAĩ ĩðâ eR 5, 071 41, 705 
Pr Gabon ng? 788 | 5,066 5, 917 


1 Includes revisions. 
2 Bureau of Mines data, 
3 Slaughter includes Levelland for 1949. 


CRUDE PRODUCTION BY STATES 


Alabama.—Crude production in Alabama in 1950 increased 59.1 

ercent compared with 1949 and totaled 735,000 barrels, or 273,000 
barrels more than the 1949 output (462,000 barrels). The first quarter 
of the year showed a slight gain over the last quarter of the previous 
year; the second quarter indicated & definite increase (27 percent), 
and this upward trend held throughout the remainder of the year. 

Continued expansion of both the Selma chalk and Eutaw sand 
(Upper Cretaceous) producing areas in Gilbertown contributed to the 
increased production in 1950. Ninety-eight percent of the year's 
total output for Alabama was from the Gilbertown field; the remainder 
came from the newly discovered South Carlton field. 
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FIGURE 3.— Production of crude petroleum in the United States, 1949-50, by States. 


Arkansas.—Crude production totaled 31,108 thousand barrels in 
1950 compared with 29,986 thousand in 1949 and represented a gain 
of 1,122 thousand barrels or 3.7 percent for the year. With a slight 
rise in output for the first quarter compared with the previous one, a 
gradual upward trend developed in the second and third quarters, 
with a leveling off in the fourth period. 
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The Magnolia field, Columbia County, continued to lead all others, 
with the output for 1950 at 4,547 thousand barrels. The Smackover 
field was second, with 3,991 thousand barrels; the Wesson field gained 
third place, with 3,452 thousand barrels; and Schuler field dropped to 
fourth place, with 2,854 thousand barrels. 

1n all, 397 wells were drilled, a moderate gain over the previous year. 
A slight decline was noted in percentage of dry wells, with a distinct 
increase in the percentage of oil wells completed. Of the 104 explora- 
tory wells, 84 were new-field wildcats, a slight decrease from the 88 
new-field wildcats drilled in 1949. 

Discoveries in Arkansas in 1950 consisted of eight new oil fields 
four extensions, and three producing zones. Of the eight new oil. 
fields discovered, only three were developed to any extent ue the 

ear—the Tubal and Catesville fields in Union County and the 

odcaw field in Nevada County. The first two may develop into 
large fields and add appreciably to reserves, while the third appears to 
be small and is expected to add very little. 

There has been little activity in the Fort Lynn field since discovery 
owing to bad weather and unfavorable terrain. Indications in this 
fault-line discovery point to development of a good field and may 
result in increased exploration along the fault trend. 


TABLE 13.—Production of crude petroleum in Arkansas, 1946-50, by fields 
(Thousands of barrels} 


E a — 


Allanis. EE 1, 472 1,383 , 080 909 
Buell ³ðVü³A 544 654 861 778 798 
Dorcheat-Macedonia. ..................... 1, 446 1, 503 1, 263 930 983 
/r ceeds waned 8 957 985 1, 037 045 894 
MeKaml eee 1, 062 1,175 1, 084 1, 156 1,179 
Mano locaciones 4,718 4, 648 4, 622 4, 292 4, 547 
Mee... ! 2, 646 2, 703 2, 851 2, 685 2, 786 
f eoa oma leu eise sm cit 4, 419 4, 022 3, 820 3, 140 2, 854 
Bmackoeer.  -. Lll. 4, 092 3, 983 3, 901 3, 900 3, 991 
Stepden s errare celui 1,866 1,475 1, 278 1,611 1,774 
ET AAA EE C eva xe ramis 1, 230 1, 791 2, 086 1, 850 1,677 
e een su esu ue eu SEP EE 622 1,793 3, 084 3, 053 3, 452 
Other flelds 3. 3, 195 3, 744 4, 412 4, 566 5, 174 
P 29, 948 31, 682 29, 986 31, 108 


Preliminary figures. 
2 Includes oil consumed on leases and net change in stocks held on leases for entire State. 


California.—Petroleum production in California declined 5,315 
thousand barrels from 332,942 thousand barrels in 1949 to 327,627 
thousand barrels in 1950, a decrease of 1.6 percent. Adhering to the 

eneral trend in the industry for 1950, California crude-oil production 
decreased moderately during the first quarter of the year, recovered 
during the second period, and continued upward during the last half 
with the greatest quarterly percentage increase (6.1 percent) in 
the fourth quarter. 

Although total crude production for 1950 decreased from the 1949 
total, with corresponding decreases in the majority of producing areas, 
notable increases were made in some fields. These included the 
Raisin City and Russell Ranch-South Cuyama fields in the San 
Joaquin Valley district, the Aliso Canyon, San Miguelito, and Ven- 
tura-Newhall fields in the Coastal district, and the Long Beach and 
Wilmington fields in the Los Angeles Basin district. Of these, the 
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ret ercentage increases were in the Russell Ranch-South Cuyama 
eld, with 104.6 3 and the Wilmington field, with 6.3 55 

The 1,828 wells drilled in 1950 compared with 2,512 wells in 1949 

represented a considerable decline in exploratory activity—27.2 


TABLE 14.— Production of crude petroleum in California, 1946-50, by districts 
and fields, in thousands of barrels 


[American Petroleum Institute) 


District and field 1946 1947 1948 1949 1950 1 
San J ca eg Valley: 
0 ˙ b 5, 862 4, 488 4,019 2, 920 2, 931 
a A IR ebe 14, 756 17, 265 16, 596 13, 907 12, 032 
ccc 32, 105 33, 754 35, 818 33, 266 31, 210 
c 6, 335 7, 225 6, 591 7, 239 7, 207 
CC IIA 5,316 4, 124 4,107 4, 126 3, 914 
O "e TTT 3, 668 2, 334 2, 118 3, 057 2, 700 
ayy: e enee poten ee ie 2, 723 2,391 2, 383 2, 720 2, 827 
P cca tere A een ao 3, 923 4, 288 5, 100 4,750 4, 061 
All A Te EE j 1, 553 1, 264 979 819 
Kern River-Kern Front 6, 826 6, 979 8, 240 6, 934 6, 461 
Kettleman North Dome 13, 849 13, 480 12, 832 11, 739 10, 467 
F ²˙ w ̃ ³ E IA 1, 315 L 922 2, 750 2, 383 2, 019 
F EJ , 409 9, 941 10, 606 6, 509 5, 774 
MIIWEA- EA cd 15,318 15, 660 15, 165 12, 758 11, 431 
Monnia VW. E Be Dé 1,369 1, 894 1,307 1, 199 1, 240 
E PES O IA 5, 930 5,151 4, 567 4, 216 3, 809 
Fabio OLY cL eausa 2 988 962 1, 093 1, 356 1, 613 
io TE AAA A 4, 883 4, 576 4, 430 4, 229 3, 748 
BITE SL Aeneae A E 1, 481 1, 546 1,155 966 780 
Round Mountain..... aaa 3,352 3, 085 2, 700 2, 438 2, 107 
Russell Ranch-South Cuyama.........|............]............ 842 8, 066 16, 504 
% 487 1. 187 1, 133 861 795 
Ten HOMI E E de 3, 229 2, 829 2,379 2,351 2, 076 
Other San Joaquin Valley............. 8, 492 , 280 9, 650 9, 859 9, 532 
Total San Joaquin Valley........... 149, 196 155, 914 156, 845 148, 828 146, 117 
——ß5ði MÀ 
Coastal district: 
A ERA 1, 098 1, 219 1, 226 1, 275 1, 455 
CCC PA EE EE Eed ER 2,355 3, 069 3, 516 3, 283 1, 261 
BEINODdE. ooo ER 2, 454 2, 576 2, 682 2, 681 2, 313 
c 1, 421 1,314 1, 279 1, 150 933 
Neha eee er 2,111 2, 397 2, 726 3, 185 2, 995 
Fauto (ANION IIA 904 1,179 2, 092 2, 655 2, 462 
DI E UT 1, 627 1,344 1, 158 1, 264 1, 304 
in Ar SES ROA A 1,835 1,874 1, 832 2,350 2, 895 
e 4, 921 7, 938 10, 276 7, 369 7, 074 
Santa Maria Valleãeãexxdxddd‚dd 11, 929 9, 518 7, 269 5, 667 4, 509 
IIe TT ee E A 16, 906 17, 754 17, 738 21, 040 20, 985 
vnn . Lue maar cta 2, 542 3, 369 4, 016 9, 412 9, 857 
Other Coastal, meengt eem EE gei 2, 419 2, 580 3, 590 3,746 4, 786 
Total Oel 52, 522 56, 131 59, 400 65, 077 62, 829 
—O———À D ———— ——— FS — AA 
Los Angeles Basin: 
Bros OU eee RA 3, 945 4, 440 5, 286 5, 213 4, 533 
opo BEWERTEN NET EES 7,315 7,277 7,381 6, 450 5,717 
IBST ET ER AS 5,875 5, 436 4,818 4, 743 4, 602 
Huntington Beach... ooa naue 17, 084 18, 291 20, 821 21, 085 20, 568 
ccc 4, 720 4, 330 4, 420 5, 064 4, 879 
Long TT E oa 9, 055 8, 596 8, 159 8, 349 8, 432 
CCC 3, 129 2. 696 2, 467 2, 346 2, 185 
. ²˙ A ²˙ XX KEE 1, 894 2, 630 2, 412 2, 242 1, 785 
eee EE 2, 595 2, 413 2, 272 2, 347 2, 364 
A E, ³˙ m ee 1, 840 1, 684 1, 695 3 2, 247 3 1, 991 
Santa Fe Springs............ — a SER n 6, 117 5, 914 5, 512 5, 327 5, 288 
D ͤ%·˙ A 3, 693 4, 042 4, 150 4, 381 4, 286 
A ² A8 . 3, 126 2, 938 2, 862 2, 762 2, 615 
AS AA ERES 40, 171 47, 674 48, 317 43, 509 46, 234 
Other Los Angeles Basin 2, 436 2, 717 3, 257 3, 022 8, 202 
Total Los Angeles Basin... 112,995 121, 087 123, 829 119, 037 118, 681 
Total California | 314,713 333, 132 340, 074 332, 942 | 327, 627 


1 Preliminary figures. 2 Includes Tupman. $ Includes Athens. 
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cent. Adverse price and demand factors carried over from the 
atter part of 1949 into the first half of 1950. The Korean situation, 
however, caused a rapid rise in demand for Pacific coast crude oil. 
The increased price of crude also stimulated exploration. This effect 
of increased demand and price became apparent in the latter part of 
the year, when exploratory activity trended upward. | 

Colorado.—Total crude production for 1950 in Colorado decreased 
1 percent to 23,353 thousand barrels from the 23,587 thousand bar- 
rels produced in the all-time record year 1949. In line with the general 
trend of the industry during the first three quarters of the year, pro- 
duction dropped moderately during the first quarter, gained slightly 
during the second period, increased appreciably in the third quarter, 
and reached an all-time quarterly high in the fourth period with an 
increment of 19.3 percent over the preceding quarter. The principal 
declines for the year were for the Rangely and Iles fields. 

Highlight of exploration in 1950 was the rapid and successful 
development of the eastern flank of the Denver-Cheyenne Basin in 
northeastern Colorado and western Nebraska. Thirteen Cretaceous 
new-field discoveries were made in this basin. Announced plans for 
5 a crude-oil line linking Wyoming, eastern Colorado, and 
western Nebraska areas with north midcontinent markets is expected 
to provide impetus for increased development activity in 1951. 


TABLE 15.— Production of crude petroleum in Colorado, 1946-50, by fields 
[Thousands of barrels] 


- | Wilson | Other 
Creek | fields ! 


..-....| 135] 48 441 |.......- 2, 381 182 | 11, 858 
Pas 2, 705 178 | 15,702 

— 2. 002 215 | 17.862 
2, 686 193 | 23, 587 

— 2, 796 227 | 2,353 


1 Includes crude oi] consumed on leases and net change in stocks held on leases for entire State. 
3 Preliminary figures. 


Florida.—Crude production for 1950 in Florida increased substan- 
tially (10.4 percent) — from 441 thousand barrels in 1949 to 487 thou- 
Soe ening the year with a slight increase for the first quarter 
compared with the preceding period, distinct gains were made in the 
second and third quarters, with a leveling off in the fourth period. 

Only 9 wildcats were drilled in 1950, compared with 19 in 1949 
and 24 in 1948. All but one of the 1950 wildcats were drilled in north 
Florida, the south Florida well being in Monroe County in the Florida 
Keys. Three field wells were drilled in the State's only field, Sunni- 
land. One produced from the Glen Rose (Lower Cretaceous) at 
11,535-11,567 feet, and the other two were dry. At the end of 1950 
the Sunniland field had 11 pumping wells and one flowing well. 

Illinois. Crude production for Illinois in 1950 decreased 4.0 per- 
cent from the 1949 total of 64,501 thousand barrels (Bureau of Mines 
data) to 61,922 thousand barrels. 'The quarterly trend for the State 
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corresponded generally with the trend for the industry as a whole, 
m for & marked decline of 2.8 percent during the last quarter. 

though total crude output for 1950 dropped below 1949, explora- 
tory activity increased approximately 3.8 percent; 1,280 oil wells 
were drilled, 17 gas wells reported, and 1,511 dry holes recorded. 
Wildcat wells drilled in 1950 were 11 percent more numerous than 
in 1949, with those over 2 miles from production—‘“wildcats far“ 
4.3 percent successful. In 1949, 7 percent of the ‘‘wildcats far" were 
successful. Drilling activity was greatest in the deep-basin area of 
southeastern Illinois. 


TABLE 16.—Production of crude petroleum in Illinois, 1946-50, by fields, in 
thousands of barrels 


[Oil and Gas Journal] 


Field 1946 1947 1948 1949 1950 
DT EE 808 663 595 979 1, 187 
n PA A O O we 1, 497 1, 313 1, 210 1, 062 887 
gr A ee SU E AN 2, 272 2, 267 1, 905 1, 943 2,012 
r Stadter eene ee 1, 887 1, 456 1, 251 1, 712 1, 250 
Clay City-Noble.......................... 7,192 5, 833 8, 585 8, 347 8, 142 
Dale-Hoodville............................ 1, 479 1, 341 1, 323 1, 300 1, 187 
Kette eege cede 561 343 1, 102 1, 905 1, 050 
Johnsonville............................... 1, 206 936 1, 173 941 829 
eee ß 8, 243 7, 385 6, 715 6, 077 7, 436 
A A A d dee 1, 208 1, 057 1, 080 988 872 
New Harmony-Keensburg................. 3, 529 3, 217 2, 918 2, 783 2, 376 
, 2-2002 laa AR 1, 651 1, 345 769 607 646 
Phillipstown.............................. 1, 038 829 1, 032 861 829 
(C HODIDSOD E 1, 118 1, 100 1, 236 1, 381 1, 532 
EE 752 641 1, 154 1, 049 652 
Rural Bi isc iria 510 786 1, 020 819 1, 105 
Sailor Springs 418 688 1. 320 2,371 1, 833 
A RENE 5, 96 5, 239 4, 706 4, 106 3, 726 
Other dels... 33, 187 29, 021 24, 938 24, 855 24, 552 
Total Illinois........................ 74, 613 65, 460 64, 032 64, 086 62, 103 


Indiana.—Production of 9,942 thousand barrels of crude during 
1950 reflected an increase of 2.5 percent over the 1949 total of 9,696 
thousand barrels. Although a marked decline of approximately 17 
percent occurred during the first quarter compared with the precedi 
period, a substantial recovery was made in the second quarter, with 
a leveling off in the third period and a slight decline in the fourth. 

Exploratory activity increased substantially—approximately 20 
percent over 1949—tests drilled totaling 1,533. However. drilling 
activity was more or less confined to the frontiers established in 1949, 
and geophysical work progressed on leases acquired during the previous 


year. 


TABLE 17.—Production of crude petroleum in Indiana, 1946-50, by months 


[Thousands of barrels] 


Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


3 Preliminary figures, 
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Kansas.—A substantial gain in crude production in 1950 for Kansas 
was reported; output increased 5,718 thousand barrels or 5.6 per- 
cent over the 1949 total of 101,868 thousand barrels (Bureau of Mines 
data). The quarterly trend for the year coincided approximately 
with that for the industry as & whole, but with peak output in July. 

Development and exploration drilling in Kanas attained its 
highest volume since 1918. Completions for 1950 totaled 3,950 com- 
paree with 3,356 for 1949 and increased approximately 17.7 percent. 

ith this marked rise in exploratory drilling, the percentage of 
successes in 1950 varied only slightly from that in 1949. 

The most notable advances in production by fields were made in 
Big Creek, Bloomer, Fairport, Kraft-Prusa, Ray, and Silica-Raymond. 
The most active counties with respect to drilling included Barton, 
with 527 completions; Russell, 374; Butler, 361; and Stafford, 316. 
Allowable oil production for prorated wells during the year was 
increased over the allowables set for 1949. In 1950 the allocation 
was set at 270,000 barrels per day for January, February, and March; 
it was increased to 275,000 for April, 285,000 for May, 295,000 for 
June, and 300,000 for July through December. 


TABLE 18.—Production of crude petroleum in Kansas, 1946-50, by fields, in 
j thousands of barrels 


[Oil and Gas Journal] 


Field 1946 1947 1948 1949 1950 
Bemis-Shuttsss 5, 305 6, 057 5, 748 4, 560 4, 681 
mo 704 751 766 1, 088 
Beo. ies culmo ete 2, 749 8, 045 $, 161 2, 402 2, 716 
It... EE 2, 873 3, 120 4, 3, 497 2,747 
Burrton-Haury............................ 1, 209 1. 073 1, 024 1, 211 1, 127 
EE 2, 766 2, 644 2, 583 3, 258 3, 078 
ED; ĩð K 2, 618 2, 764 3, 026 3, 084 3, 019 
a ß OS 726 735 801 908 1, 243 
Geneseo- Edwards 3, 220 3, 733 8, 519 2, 803 2, 960 
OPN AMA ĩð K Deeds 1, 891 1, 880 1, 667 L 445 1, 406 
Hall Ourgeg. / 3, 455 3, 414 3, 485 3, 433 3, 159 
¡a A 8 5, 257 6, 425 6,871 5, 463 5,870 
A bomen 8 1, 098 1, 641 1,717 1, 399 1, 337 
N ES 1, 213 1, 397 1, 390 1, 246 1, 484 
BSilica-Raymond........................... 5, 691 5, 783 5,387 5, 092 5, 599 
Stoltenberg................................ 2, 747 2, 804 2, 483 2, 098 1, 962 
|) meteo RS 11, 042 11,371 10, 404 8, 905 8, 645 
Other flelds—nP̃ ln 41. 955 45, 691 48,715 48, 472 55, 149 
Total Kansas 96, 579 104, 328 107, 813 100, 132 107, 220 


Kentucky.—Accelerated drilling activity in Kentucky during 1950 
caused & substantial gain in crude production. Output increased 
1,498 thousand barrels to reach 10,301 thousand barrels in 1950, 
representing an advance of approximately 17.0 percent over the 1949 
figure of 8,803 thousand barrels. Opening the year with & consider- 
able decline during the first quarter compared with the preceding 
period, a gain of approximately 18.3 percent was made in the following 
quarter, with & continued upward trend for the last half of 1950. 

Drilling activity in 1950 increased approximately 10 percent over 
the previous year, resulting in 516 oil wells, 157 gas wells, and 474 dry 
holes and giving 673 successful completions compared with 641 in 1949. 
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TABLE 19.—Production of crude petroleum in Kentucky, 1946-50, by months 
(Thousands of barrels] 


1 Preliminary figures. 


Louisiana.—Production of crude reached an all-time high for 
Louisiana in 1950, when output exceeded the previous annual record 
set in 1949. The State realized an increase of 18,290 thousand 
barrels in 1950 for a total of 209,116 thousand barrels, or a 9.6-percent 
increment over 1949. Production figures for 1950 indicated a moderate 
decline during the first quarter, followed by a slight decrease in the 
second. A marked increase occurred in the third quarter and an 
additional gain in the fourth. Gulf Coast area production increased 
12.6 percent, while output for the rest of the State dropped less than 
1 percent. 

ields in northern Louisiana showing increases in production during 
1950 were Caddo, Haynesville, and Lisbon, whereas those showing 
considerable losses were Big Creek, Delhi, Lake St. John, and Ora. 
In the Louisiana Gulf Coast area, the fields making the greatest 
E were Caillou Island, Golden Meadows, Venice, and Weeks 
and. 

For the Gulf Coast area, the success percentage of the total new-field 
wildcats was not as high as in 1949. The discovery rate of offshore 
wildcats was just slightly above the average for inland wildcats. At 
this time, the major discoveries appear to be Cox Bay, Eugene Island, 
Block 126, Glenmora, Phoenix, and Romere Pass. 


TABLE 20.—Production of crude petroleum in Louisiana, 1946-50, by districts and 


fields 
[Thousands of barrels} 
District and field | 1946 1947 | 1948 | 1949 | 1950 1 
Gulf Coast: | | | 
"A. A MEE 2, 448 2,423 2, 385 2. 160 2 194 
A Very IGANG cc ud omes md am es | 1, 223 1,601 2, 137 2,376 2 649 
Borata aaa | 1, 52 1, 932 | 3, 255 3, 468 3, 450 
. e Se 380 817 1,495 2, 055 2 230 
DIET O dao —— 3, 479 4, 445 5, 221 4, 996 4, 737 
BOU IET AA ttt Bee E 2, 054 2, 699 3, 549 | 4,135 | 5. 335 
Charenton....... SIDO REA sdf 1, 200 1, 580 1, 514 1, 512 1.361 
David Haas y IIA ATA 27 062 1, 084 1, 170 
Delta Farms ,4, 510 5, 539 6, 818 7, 581 7, 648 
East White Lake... 1, 427 1, 357 | 1, 333 1, 217 L 321 
. 1. 453 2, 054 2, 441 2, 381 2. 136 
Rettel pues 1, 204 | 1, 194 1,233 1, 246 1, 214 
Garden Island. ` 1, 168 1. 295 1,353 1, 509 1.614 
Gibson 2. 555 2. 161 2. 089 1. 717 1. 539 
Golden Meadow 2, 400 ^d 666 3. 493 4. 156 5. 020 
Good Hope ], 74 2.178 2, 351 2, 177 2, 240 
Grand Bay 3,122 3, 433 3,729 | 3, 590 | ; 766 
Gueydan... > PT 2. 200 2, 008 | 2, 072 2, 115 2, 217 
Hackberry..... Sr 3, 794 4,000 | 4, 264 3, 626 3, 519 
Horseshoe Bayou : " 413 | 677 | 878 l, 178 1 246 
Iowa MINA EE 2, 486 | 2, 489 2, 478 2, 212 1, 947 
Jennings 2, 025 | 1, 809 1, 492 1, 207 1, 104 
Lafitte = atti et 4.374 | 4. 362 4 107 4,017 4,332 
Lake Chicot...... , LE 022 1, 349 1, 201 | 1, 083 1, 031 
Lake Pelto 1,302 1, 429 1, 558 1, 584 1, 625 
Lake Salvador...... 1, 632 1,623 1,665 | 1, 842 1, 972 


For footnotes, see end of table. 
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TABLE 20.—Production of crude petroleum in Louisiana, 1948-50, by districts 
and fields—Continued 


[Thousands of barrels] 
District and field 1946 1947 1948 1949 1950 1 
Gulf Coast—Continued 
WING EE 1, 381 1, 580 1, 811 1, 910 2, 112 
New Iberia 1,744 1, 526 1, 548 1, 577 1, 462 
North Crowley........................ 1, 526 1, 521 1, 696 1,753 1,767 
Paradis... oo co EEN 3, 688 3,728 3, 936 3, 698 3, 649 
Pine Prairie........................... 1, 821 1, 546 1, 1, 416 , 168 
Port Barre. 1, 103 1, 375 1, 636 1, 456 1, 470 
Quarantine Bay 3, 227 3, 421 3,745 3, 445 8,725 
St. Gabriel 1, 741 1, 786 1. 709 1. 629 1,577 
Section 8... 230 364 518 1, 103 1, 296 
q ĩðͤ 2, 936 3, 402 3, 935 3, 977 3, 788 
University...........................- 1, 884 1, 976 2, 097 2, 844 2, 840 
„„ 3, 030 3,838 4, 174 4, 614 5, 001 
Ville Platte 2, 588 2, 238 2, 106 1, 969 1, 888 
r ß EE ieee 3, 372 3, 654 3, 578 3, 740 3, 872 
Weeks Island 206 678 1. 642 2, 922 5, 183 
Dei ³oW0 eet ege 1, 246 1, 691 2, 108 2. 281 2, 404 
West Cote Blanche 971 1,040 1, 280 1, 827 1, 704 
West Lake Ver rette 1, 136 1,357 1, 379 1, 393 ], 472 
White Castle... 1, 013 1, 229 1, 597 1, 594 1, 692 
Other Gulf Ooast . 20, 923 28, 811 31, 313 35, 061 48, 189 
Total Gulf Coest. ................... 112, 805 123, 708 137, 990 146, 433 164, 876 
Northern: 
Big Creeeekeeeekkkkkk sss 908 1. 892 1, 963 1. 664 1. 443 
F ˙. %»⁰ͤß (v ee eeee cmi 1. 944 2, 328 3. 392 4, 969 5, 689 
3, A x IE Cuir 5, 525 8, 041 8, 576 7, 545 6, 733 
Hëepesetile -00000anonMMMaMMM 3, 321 3, 500 4, 405 5, 339 5, 444 
Holly Hidee 1, 254 1, 162 1,025 960 794 
e Bt. John 4, 381 5, 544 7,357 7,300 6, 695 
ze A 467 653 978 1, 703 2, 216 
Nebo bocanada 2, 805 2, 798 2,623 2, 438 2, 328 
MG GE 3, 109 2, 921 2, 794 2, 625 2, 490 
)))öö⁰ͥĩ³ð ³ k km 8 674 2, 997 1, 896 1, 085 
Rodessa. 2 eee 1, 978 1, 727 1, 599 1, 302 1, 186 
Other Northern 3...................... 5,172 5, 180 5, 849 6, 652 8, 137 
Total Northern...................... 30, 864 36, 420 43, 468 | . 44, 303 44. 240 
Total Louisiana 143, 669 160, 128 181, 458 190, 826 209, 116 


1 Preliminary figures. 

2 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 
2 Includes Hemphill, Trout Creek, and Jena. 

4 Includes Little Creek and Summerville. 


Michigan. — Crude production for 1950 in Michigan declined 4.3 
percent, or 706 thousand barrels, from the 1949 total of 16,517 thou- 
sand barrels. Except for a slight gan in the second quarter over the 
preceding period in 1950, quarterly declines were noted for the re- 
mainder of the year. 

Although a general increase in activity had been noted for the past 
several years, decreased exploratory and development drilling was 
evident in 1950. In all, 837 wells were drilled compared with 925 
wells in the previous year, a decline of 9.5 percent. In general, there 
was a moderate decline in oil and gas production in 1950, a curtailment 
of development drilling, a slight increase in exploratory drilling, and a 
great increase in geological testing. 
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TABLE 21.—Production of crude petroleum in Michigan, 1946-50, by fields, in 
thousands of barrels 


[Michigan Department of Conservation) 


East | Kaw- | Kim- 
Beaver | Cold- | Deep 8 Pent- Reed | Stony | Other 
Year reek | water | River | Nor | kaw- | bell | water Porter City | Lake | fields | Total 
1946. 1,598 | 2, 409 439 3 462 | 3, 250 8,216 | 17, 074 
1947.......... 15 | 1,746 | 2, 872 358 725 | 808 |....... 412 | 2, 209 419 | 6,591 | 16, 215 
1948... ....... 2, 212 | 2, 885 336 804 | 1,614 392 881 | 1,282 5,748 | 16,871 
1949 904 | 1,673 | 2, 306 322 755 | 1, 119 354 944 861 | 5,856 | 16,517 
1950 1. 794 | 1,635 | 2, 080 331 1, 410 429 752 998 | 5,813 | 15,811 
Preliminary figures. 


Mississippi.—Petroleum production for 1950 increased 0.8 percent 
above the 1949 output of 37,966 thousand barrels to 38,258 thousand 
barrels. There was a moderate decline in the first quarter of 1950 
compared with the last quarter of 1949 but a notable increase of 
approximately 6.0 percent in the second period, followed by a like 
increment in the third quarter and a moderate decrease in the fourth. 

Exploratory activity declined in 1950, with 313 wells drilled con- 
trasted with 333 in 1949. Of these 124 were oil producers, 9 gas pro- 
ducers, and 180 dry holes. 


TABLE 22.—Production of crude petroleum in Mississippi, 1946-50, by months 
{Thousands of barrels] 


Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept. Oct. | Nov. | Dec. | Total 

11 cte ueu vas 1, 6630 1,707) 1,918, 1,921] 1, 981 2, 220| 2, 207 2, 384| 2,425, 2, 621/24, 298 

cc 2, 6550 2, 613] 2, 829 2, 832 2, 976 3, 073] 3, 082 3, 326| 3, 158, 3, 309 34, 925 

19 888 T 3, 702} 3, 652 3, 817 3, 760| 4. 027 4, 021 3, 8560 4,060] 3, 9560 3, 956/45, 761 

1949... ..-- 3, 383] 3, 286| 3, 376| 2,990) 3, 073] 3, 124| 2, 990| 3,069| 3, 017| 3, 050,37, 966 

1950 1............... 8, 119] 2, 938| 3, 194| 3, 304] 3, 388| 3, 406| 3, 203| 3,371| 3, 232| 3, 231/38, 258 
! Preliminary figures. 


Montana.—Crude production for Montana declined considerably in 
1950, with total output dropping approximately 11 percent from 9,118 
thousand barrels in 1949 to 8,112 thousand. The quarterly trend for 
the et in 1950 coincided generally with that for the industry as 
a whole. 

Two new-field wildcats were successful in the West and Northwest 
Sumatra area. Little exploratory activity was evident in Montana 
during 1950, as outpost and field drilling highlighted the year’s 
activity. 


TABLE 23.—Production of crude petroleum in Montana, 1946-50, by fields, in 
thousands of barrels 


(Montana Oil Conservation Board) 


Kevin- 
Bi Cat Cut Dry Elk Mel- | Pon- | Rea- | Other 
Wal k | Bank Bun- Total 


Year Cree Creek | Basin burst stone | dera | gan | fields! 
ö 480 546 160 1, 355 Il. ir f ĩð en rs dA 206 8, 825 
198477. 586 4, 246 130 1. 728 1, 025 |........ 317 10 100 8, 742 
m 2 510 4, 074 105 2, 415 1, 623 14 361 61 217 9, 382 
1949. 225 459 3, 437 109 2, 331 1, 559 70 515 187 9, 118 
1980 2. 400 398 2, 95 1, 560 1, 488 164 544 182 282 8, 112 


1 Includes crude oi] consumed on leases and net change in stocks held on leases for entire State. 
3 Preliminary figures. 
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Nebraska. —The year 1950” marked the debut of Nebraska as a 
substantial full-scale oil-producing area, with output increasing 369 
percent, or 1,217 thousand barrels, over the 1949 production of 330 
thousand barrels to reach an all-time record. Production increased 
in each quarter of the year. 

Principal exploration activity in the State occurred in the Denver- 
Cheyenne Basin of western Nebraska, in which six Cretaceous new- 
field discoveries were made. With five successful outpost wells in 
1950, the Huntsman field promises to develop into a comparatively 
large reserve. 


TABLE 24.—Production of crude petroleum in Nebraska, 1946-50, by months 
{Thousands of barrels] 


Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept.] Oct. | Nov. Dec. Total 
1946 28 22 27 29 26 27 22 20 18 203 
Me 18 17 17 18 19 17 21 20 
%%% ͤ 17 14 18 17 18 20 2¹ 20 16 18 17 19 215 
1949 21 18 20 20 17 18 28 25 49 41 50 330 
1850 „„ 56 54 64 72 Y 96 | 154 | 105 | 171 | 227 215 29 | 1,547 

! Preliminary figures. 


New Mexico.—Crude production in New Mexico attained an all- 
time record in 1950, when output, according to Bureau of Mines data, 
assed the 48-million-barrel mark. There were successive increases 
1n each quarter of the year, except for a moderate decline in the first 
quarter compared with the last quarter of 1949. 

As in the previous year, the major producing fields were as follows: 
Drinkard, Monument, Vacuum, Eunice, Hobbs, Brunson, and 
Maljamar. Drilling was most active in the San Juan Basin in San 
Juan and Rio Arriba Counties of northwestern New Mexico and in 
Chaves and Lea Counties of the southeastern area of the State. 


TABLE 25.—Production of crude petroleum in Mew Mexico, 1946-50, by districts 
and fields, in thousands of barrels 


[Oil and Gas Journal] 


District and Geld 1946 1947 1948 1949 1950 
Southeast: 

Arroebhead. 1, 691 1, 547 1, 460 1, 289 1,059 
Bums a (5) 1. 360 2, 660 3, 015 2, 143 
Biet AA EE 650 3, 332 6, 236 6, 742 5, 538 
, PPS 6, 007 5, 796 b, 360 4, 414 3, 898 
Graydurg- Jackson 1. 811 1. 935 1. 860 1. 763 1. 750 
rr a tex Tuo 8 3, 569 3, 562 3, 841 3, 732 3, 924 
-Mattix........................ 1, 106 1,122 1, 075 . 1,126 1, 546 
Malſaamaũu᷑kr- 2, 033 2, 119 2, 033 2, 042 2, 011 
Monumente 6, 565 6, 541 6. 902 6, 488 6, 168 
e tee A ÓN 655 1, 298 1, 584 1, 568 1,378 
o A A 4, 054 4, 099 4, 504 4, 449 4, 546 
RE elteren ee 8, 023 7, 854 9, 708 10, 714 12, 787 
Northwest 450 405 375 335 567 
Total New Mexlco——- 36, 704 40, 970 47, 607 47, 677 47, 315 


t Included with “Other.” 
* Bureau of Mines data. 


New York.—Crude production in New York declined moderately 
in 1950, output dropping 282 thousand barrels, or 6.4 percent, below 
the 1949 total to 4,143 thousand barrels. 
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Development activity was minor and limited to work in small 
areas by local companies. There was little geological and no geo- 
puc work with respect to oil and gas during the year. New York 

tate is likely to be dormant as &n exploratory area until the large 
Pennsylvania play and the drilling of untested Pennsylvania struc- 
tures have diminished. 


TABLE 26.—Production of crude petroleum in New York, 1946-50, by months 
[Thousands of barrels) 


1 Preliminary figures. 


Ohio.—Production of crude in Ohio decreased moderately during 
1950, by 150 thousand barrels, or 4.3 percent from the 1949 output of 
3,483 thousand barrels. Adhering to the over-all trend for the 
industry in 1950, successive quarterly figures showed a moderate 
decline for the first period, followed by an appreciable gain in the 
SG an additional increment in the third, and a leveling off in the 
ourth. 

No important oil or gas fields were discovered in 1950, although 
drilling activity in the oil-producing counties increased as a result of 
advances in crude prices and a considerable lack of gas discoveries. 


TABLE 27.—Production of crude petroleum in Ohio, 1946-50, by months 
[Thousands of barrels] 


. | May | June | July | Aug. 


1 Preliminary figures. 


Oklahoma.—Crude production in Oklahoma during 1950 scored a 
substantial increase of approximately 8.7 percent over 1949 with out- 
put for the year reaching 164,899 thousand barrels (Bureau of Mines 
data) contrasted with 151,660 thousand barrels in the previous year. 
Although a considerable decline was noted for the first period of 1950 
compared with the closing 3 months of 1949, consistent and substantial 
gains were made in each of the succeeding quarters. 

Wildcat drilling increased during 1950, with a resulting rise in 
discoveries. One major discovery, North Milroy in Stephens County, 
added significantly to crude reserves, while increased development 
drilling provided numerous revisions and extensions of older fields. 

Important additions to reserves in Oklahoma may be expected from 
development on a major scale in 1950 of secondary-recovery tech- 
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niques, such as water flooding and gas repressuring of old fields. The 
majority: of such operations were in the northeast quarter of the State, 
although other like projects were established in Caddo, Carter, Cotton, 
and Garvin Counties. 

Much of Oklahoma has reached the saturation point of coverage by 
ordinary exploratory methods, and greater use of new seismic methods, 
such as air shooting, is expected in 1951. 


TABLE 28.—Production of crude petroleum in Oklahoma, 1946-50, by fields, in 
thousands of barrels 


(Of and Gas Journal] 
Field 1946 1947 1948 1949 1950 
AINE RE A A 1, 120 1, 075 1, 129 1, 317 1, 359 
RT A 1, 501 1, 803 2, 181 1, 749 1, 337 
Beebe. i K 8 661 619 601 740 1, 272 
Drock-eeet lu 239 536 858 1, 114 
rl AAA E 2, 927 2, 615 2, 432 2, 338 2,124 
Cache Creek. 2, 328 1, 945 1, 780 1, 511 
Cement. AA A 4, 801 4, 442 4, 552 4, 207 4, 091 
Coon Creek 561 1, 652 1, 731 1, 539 1, 363 
Cumberland 3, 606 3, 948 3, 955 8, 275 3, 628 
,, ³²⁰¹¹¹àm = rS E 2 702 2, 839 2, 862 2, 726 2, 750 
Edmond. EE 583 545 470 434 392 
le. AE ³ðV- A 63 788 5, 066 
| A ete RM RUN 1, 518 1, 287 1, 141 1, 076 1, 026 
Ee 2, 418 2, 568 2, 610 2, 587 2, 551 
CA 2 eee 2, 438 2, 431 2, 629 2, 527 2, 382 
Alt EE 1, 698 1, 672 1, 633 32,716 4, 320 
Hoover -northwes ll... 447 439 434 766 1, 034 
(0) Kw ISA Q) 522 1, 758 2, 250 1, 886 
Lone (Oroee 388 1, 497 1, 199 1, 023 834 
ue A cokes sce tues 803 694 625 589 670 
Oklahoma City 10, 603 9, 670 8, 543 7, 703 6, 785 
Pauls Valley.............................- 2,971 2, 309 2, 162 1, 488 L 091 
A —˙?ͥ 799 839 689 712 707 
E DEM NS OT; 9 20 87 260 1, 927 
Seminole district 
1 EA 88 1, 160 1, 172 1, 262 1, 176 1, 201 
Little River........................... 1, 159 1, 432 1, 416 1, 194 1, 016 
SF AA 3 1, 500 1, 356 1, 330 1, 283 1, 405 
Seminole City......................... 1, 307 1, 271 1, 086 1, 441 1, 164 
Sholem A Jechem n 708 723 5, 196 6, 497 8, 545 
South Burbank............................ L 886 1, 455 1, 076 901 860 
U uocis cc M eld du E LLLI E 548 638 1, 119 8, 795 8, 456 
EE EES 2, 457 8, 153 13, 225 10, 134 10, 227 
West Edmond............................. 23, 565 14, 936 9, 322 5, 478 3, 914 
(Zu AAA ARAN 8 30 1, 497 2, 094 1, 942 
Other flelds................................ 59, 347 64, 785 72, 184 70, 562 78, 824 
Total Oklahoma..................... 137, 228 142, 094 154, 680 180, 003 163, 843 
Included with “Other fields.” 
Includes Bayou. 
3 Includes Pearson. 


Pennsylvania.—4À moderate increase in output of crude was attained 
in 1950 by Pennsylvania, with a differential of 438 thousand barrels, 
or 3.9 percent, above the 1949 total of 11,374 thousand barrels. 
Consecutive quarterly figures for 1950 indicate & gradual upward 
trend for the first 9 months and a leveling off in the closing period. 
À postwar monthly low in production was noted in February 1950. 

The Bradford-Allegany field supplied 79 percent of beer) vania's 
oil production during 1950. Exploratory drilling in the shallow-sand 
territory of western Pennsylvania led to discovery of only one small 
new gas field. No new oil pool was discovered. 


232294—53———58 
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TABLE 29.—Production of crude petroleum in Pennsylvania, 1946-50, by months 
[Thousands of barrels} 


. | Feb. Mar. Apr. | May | June | July Aug. Sept. Oct. | Nov. Dec. | Total 


— o A — —ͤ— | ee | ro | o e — 


194383833 1. 074 956 1, 056 1. 07512, 996 
I11ͤ 8 1. 110 920 994 1, 084/12, 690 
. g 1,021) 961 1. 046 1, 020/12, 667 

35 eterna 983; 916 980 922 940 884| 91611. 374 
1950) — 954 6 1,022, 1,005| 1,069, 1,011| 1,067| 961]  957|11,812 


1 Preliminary figures. 


Tennessee.—Oil production for 1950 in Tennessee showed a mod- 
erate ga ain of 2 thousand barrels above the previous year’s output 
of 18 thousand barrels; over 80 percent came from Morgan and Scott 
Counties in the northern part of the Cumberland Plateau. Produc- 
tion there is from middle and upper Mississippian limestones, which 
lie 700 to 1,500 feet below the surface. The remaining production 
was from Clay, Fentress, and Pickett Counties. 

Although activity was high in the early and closing quarters of 
1950, a midyear lull in exploration resulted in an unusually small 
number of completions and a low figure for footage drilled. 

Texas.—Production of crude in 1950 in Texas increased 84 million 
barrels above that in 1949 to reach a total of 829 million barrels, 
an increment of approximately 11.3 percent. Al districts except 
the Panhandle reported substantial gains in crude production over 
the previous year’s output. The magnitude of the decrease in the 
Panhandle district was negligible in itself but significant in relation 
to the increases in other districts of the State. Percentage gains 
in 1950 over 1949 were: Gulf Coast 4.5 percent, West Texas 25.5 
percent, East Texas 2.0 percent, and rest of the State 6.6 percent. 
These may be compared with a Nation-wide gain of 7.1 percent. 
Since Texas produced 42 percent of the Nation’s crude oil, both annual 
and quarterly trends in Texas were reflected strongly in the figures 
for the industry as a whole. Despite the high crude output for the 
State in 1950, a postwar monthly low was noted for February. 

Drilling activity increased and was maintained at a high rate 
during 1950, 16,509 wells being drilled in contrast with 13,619 in 1949, 
an increment of 21.2 percent. The percentage of successes varied only 
slightly from that of 1949. 

Gulf Coast.—A gain of about 9 million barrels in crude production 
was reported for the Gulf Coast district in 1950, or 4.5 percent above 
the previous year. Fields reporting large increases were Chocolate 
Bayou, Dickinson-Gillock, High Island, Hull, Markham, Old Ocean, 
and Sour Lake. The district reported 2 ,303 wells drilled during the 

ear compared with 1,980 wells the previous year, a 16.3-percent 
Increase. The percentage of successes in 1950 was slightly higher 
than for the previous year. Of the 1950 discoveries, none were of 
major importance, and several appeared to be marginal. 

East Texas.—Crude production increased 2.0 percent in East Texas 
proper kee: 1950 compared with the previous year; output exceeded 
144 million barrels. Drilling activity increased slightly during the 
year compared with 1949; 1,152 wells were drilled, of which 801 were 
oil producers, 51 gas producers, and 300 dry holes. Although several 
new moderate-size fields were discovered, none can be considered 
a major discovery. 
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Central Tezas.—Crude production in Central Texas totaled 9,719 
thousand barrels during 1950 compared with 8,892 thousand barrels 
for 1949, an increase of 9.3 percent. The principal producing fields 
were Charlotte, Darst Creek, and Luling; gains were reported for 
each during 1950. 

North Texas.—Production of crude in North Texas increased over 
10 million barrels, or 15 percent, to reach almost 80 million barrels 
for 1950. Exploratory activity continued high; leasing activity was 

eatest in the extreme western and eastern sections of this district. 

he total number of wells drilled exceeded any previous year and 
was expected to remain high as long as favorable conditions continued, 
that is, improvement of drilling techniques, and increased demand 
and 70 P rice for crude. 

Pa e.—Crude production remained almost the same as in 1949, 
decreasing only 11 during 1950 compared with the previous year. 
A little over 33 million barrels of crude was produced in 1949 and 1950, 
although demand for Texas oil was considerably higher in the latter 


ear. 

d Drilling activities in the Texas Panhandle continued to increase 
over preceding years, and leasing activity remained high, with major 
attention given the Palo Duro Basin. 

Texas.—A moderate gain in crude production, 4.6 percent, was 
reported for South Texas in 1950. Output totaled 76,916 thousand 
barrels, or more than 3 million above 1949. Development activity 
increased slightly compared with like operations during the preceding 
year. A decline in the rate of exploratory drilling was offset by the 
increased development in proved areas. Of continuing importance 
are the intensive development and utilization of casinghead gas and 
free gas in the production of light hydrocarbons. 

est Texas.—Production of crude soared to more than 286 million 
barrels during 1950 as West Texas scored the greatest percentage 
annual gain in output of any district in the State. The most notable 
increase was attained in Scurry County, where production rose to 
36.5 million barrels from approximately 6 million in 1949. Explora- 
tory activity increased tremendously, including significant new-field 
wildcat successes. Development activity likewise rose considerably 
providing continual extension of proved fields. It was anticipated 
that these development and exploratory trends would continue 


during 1951. 
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TABLE 30.—Produotion of crude petroleum in Texas, 1946-50, by districts 


and fields i: 
[Thousands of barrels] 
District and fleld ! 1946 1947 1948 1949 1950 3 
Gulf Coast: 
CCCP 1, 403 1, 581 1, 581 1, 080 715 
. ͤ ͤ Ul 10, 137 10, 663 10, 832 7,103 6, 801 
TTT 1. 853 1, 969 1, 944 1, 964 2,110 
Bor nl AAA SAO 1, 420 1, 540 1, 903 1, 044 1, 010 
J AI ves A ERA 249 1,337 1, 794 1, 745 
Moli MR Leur cated lode ede ARE 811 1,178 1, 299 856 832 
r 1, 064 1, 613 2, 863 3, 529 4, 272 
CPC 20, 708 2¹, 950 20, 519 11, 638 11, 993 
Dickinson-Glllock..................... 2,077 2, 000 2, 287 2, 368 3, 403 
bra Doo, —T—T—T—T——— 859 953 1,171 1, 393 1, 580 
Fabel. auod ARS SE 2, 287 2, 232 2, 272 1, 905 1, 936 
lj 5 looo ADA AO E 1,170 1, 509 1, 571 1, 048 1, 101 
o AAA AA 3, 337 2,770 2, 484 1, 529 1, 425 
a RI AO AIR PRE, PRES 2, 614 1, 800 1, 236 860 783 
a MARA 18, 781 20, 997 20, 745 13, 178 11, 226 
E RARA eee pee 3, 448 4, 028 4, 338 3, 053 2, 858 
(IT A ee 19, 317 21,279 21, 643 14, 317 13, 247 
Cio A AAN E d p A 2, 1, 984 1, 891 1,109 1, 288 
FFF“ AAA 971 1, 136 1,315 1, 893 2, 380 
TTP. dd SS) 1,231 1, 286 1, 520 1, 781 3, 534 
C000 A degt a A 776 762 1,138 1, 272 1, 207 
E I7 AI MEA 1, 340 1,374 1, 052 812 716 
(Én AAA 1,712 1,895 1, 898 1,353 1,373 
A APRA EN RIAS 2, 307 2, 229 2, 193 1, 482 1, 502 
Lovell 6 Lakó- ..2-2sencesuauuRÀi he 1, 806 1, 556 1, 595 1, 113 1, 220 
Co 2, 635 2, 725 2, 913 2, 108 2, 011 
LI RRA 1, 984 1,783 1, 468 1, 047 1, 639 
// AAA 6, 088 5, 473 5, 983 5, 096 5, 521 
Ane 2, 061 2, 936 4,218 2, 013 2, 418 
TICO JU A 386 531 840 1, 285 1, 444 
Y E AAA ( Ee 2,177 2, 222 2, 281 1,675 1, 974 
Hamm D... e 2, 834 2, 722 2, 492 1. 785 1. 657 
TTT, AA ³ d WE 2, 418 3, 203 3,119 2,355 2, 522 
AA A E EEN 1, 282 1, 276 1,161 850 772 
Bie. eon oe Eo Ae ERR 1, 137 1, 064 1,114 1,176 1, 253 
Bout VI AAA 748 969 1,180 1, 400 1, 883 
Bodtb TLOUStOM: ==... es ett ie 1, 558 1, 592 1, 641 1,417 1, 193 
Stovall EAN IE ( IN 4, 924 4, 590 3, 762 2, 645 2, 388 
BEE, A AA S EE ER e 1, 721 1, 691 1, 859 1, 186 1, 059 
Bugar O ERA AA 276 1,479 2, 421 2, 079 2, 056 
r a panda 13, 136 15, 621 16, 927 11, 763 10, 187 
oo EE e A SI 3,711 3, 388 3, 518 2, 394 2, 212 
Were Coum gaere eener Ri 2, 314 2, 304 2, 591 2, 654 2, 619 
C/ AAA ERRE, IA 7,116 7,043 7, 031 5, 066 5, 456 
Withers-M Wee eegene e Eih 6, 847 5, 655 5, 850 4,160 4, 071 
ed PARA 49, 536 55, 643 64, 637 55, 064 63, 457 
Tot Ond. O Seet Seet See 218, 691 234, 539 249, 033 189, 592 198, 139 
East Texas: 
East Texas proper... 120, 789 117,112 112, 284 93, 951 98, 225 
(looo PAR 2, 456 2, 285 2, 008 1, 991 1, 768 
agekleet EE AICA 14, 914 17, 045 17, 609 11, 464 10, 439 
ES RAE CA 2, 072 2,122 2, 223 1, 401 1, 649 
EE E ME RP E 333 687 1, 614 1, 036 1, 258 
NOW HODS. 4 neum n a D ata Rr i fo af ia 1, 284 1, 481 1, 617 1, 894 1,836 
UNIO A A A A 2, 331 2, 933 3,715 2, 886 2, 740 
RA ³ĩ A » 1, 333 1,179 1, 204 1, 005 898 
c A 1,144 1,124 1, 038 977 1, 030 
Sulphur Dl conocia e 1, 247 1,175 1, 167 735 827 
¿q ER AA EE, CT 8, 755 8, 849 8, 804 6, 188 5, 871 
Dio A A eee er 10, 625 10, 443 12, 110 8, 313 7,358 
Oed 6, 676 7,762 8, 899 9, 686 10, 602 
Total. Nast Toll... A . 173, 959 174,197 174, 382 141, 617 144, 501 
Central Texas: 
AA A E Eech 166 582 1, 879 2, 045 2, 223 
Dart 2, 595 2, 541 2, 574 2, 508 2, 554 
FFC ˙ Op]. —·˙Ü⁰ ̃—³ OA 1, 321 1,455 1,401 1,387 1, 578 
Other Central Texas 2, 431 3, 061 3, 345 2, 952 3, 304 
Total Cantal TORA o. ¿esca iere 6, 513 7, 639 9,199 8, 892 9, 719 
North IA a a dise aule hod EA 57, 426 62, 093 70, 257 69, 543 79, 008 
Panhandla AAA 29, 716 29, 589 31,725 33, 076 33, 056 
South Texas: 
Agus Duio6- o siirarizicizicilidcdróio 3, 786 4, 227 4,097 2, 082 2, 074 
WEE ME, MA 817 791 1, 052 1, 049 1, 069 
O A A ee a ee eee e 1,417 2, 085 2, 629 2, 056 2, 284 


For footnotes, see end of table. 
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TABLE 30.—Production of crude petroleum in Texas, 1946-50, by? districts 
and flelds— Continued 


[Thousands of barrels) 
District and field ! 1946 1947 1948 1949 1950 3 
South Teras—Continued 

e EES 1,109 1, 597 1, 1, 449 1, 452 
Saxet-Saxet Frſo 2, 498 2, 595 2, 519 1, 794 1,819 
Sh 8 3, 604 4, 344 4, 3, 233 3,170 

)!! EE 860 1, 032 1, 381 1, 148 1,131 
White on 3, 849 4, 563 4,4 2, 684 1 
Other South Texas. ................... 63, 949 68, 419 : 58, 059 61, 063 

Total South Texas. 81, 889 89, 653 94, 271 73, 554 76, 916 

West Texas: 

n 18, 641 2, 781 31, 417 28, 043 3, 186 
Crane-Upton.......................... 18, 266 20, 339 ,875 19, 345 22, 973 

ORG.  . Los pun xii ee 8 160 1, 056 1, 971 3, 852 
Crockett: AA 3, 794 7,050 8, 496 6, 931 7,078 
Dawsoe nm 974 1,210 1, 550 1,112 1, 534 
AAA 38, 532 50, 392 67, 518 53, 814 57, 096 
Gaines-Yoakum. ...................... 30, 35, 915 41, 417 29, 098 28, 703 
E EE 1,215 1, 631 2, 586 2, 605 3, 364 
Glasscock-Howard-M itchell-Scurry.... 7, 704 8, 276 9, 002 12, 455 8, 977 
Hel!!! te A 21, 444 19, 950 20, 607 26, 503 27, 507 
King oe eres ³² mZZͥ w mw 578 1, 138 1. 088 759 863 
Pecos MP HC 17,457 20, 122 2, 771 17, 036 17, 862 
Reagan 2, 808 2, 798 2, 660 2, 389 2, 372 

„„ the EE 6, 750 6, 631 6, 739 4, 833 5, 380 
Winkler... ³ĩVäꝛAu 8 22, 410 22, 626 24, 325 18, 506 17, 961 
Other West Teras 722 1, 481 1,825 3, 160 78, 104 

Total West Teaas 192, 021 222, 500 274, 031 228, 560 286, 902 

Total Teras 760, 215 820, 210 903, 498 744, 834 829, 231 


! The breakdown of Texas districts, 1946-50, has been changed to agree with the Texas Railroad Com- 
mission divisions. 

3 Preliminary fi A 

3 Includes crude oil consumed on leases and net change in stocks held on leases for entire district. 

4 Includes the fields in and between Hardeman, Wilbarger, Wichita, Clay, Montague, and Cook Counties 
on the north and San Saba, Lampasas, and Coryell on the south. 

3 Includes crude oil consumed on leases and net change in stocks held on leases for East (exclusive of 
East Texas proper), Central, North, and South Texas. 

* Carson, Gray, Hutchinson, Moore, Sherman, and Wheeler Counties. 

7 Includes the part of Jordan pool in Crane County. 


Utah.—The production of 1,208 thousand barrels of crude in 1950 
was an increase of 90 percent above the 637 thousand barrels produced 
in 1949. Quarterly figures for the year evidenced a trend in general 
conformity with that for the industry as a whole, that of consistently 
rising crude production. 

During the year 1950, Carter and Stanolind confirmed their 1949 
Uinta Basin strike with a half-mile step-out success. Accelerated 
interest in this area was expected in 1951. 

Virginia. Crude production for 1950 in Virginia declined 23 thou- 
sand barrels from thé 1949 total of 43 thousand barrels, and repre- 
sented a decrease of 53.5 percent. The quarterly trend in 1950 
indicated a generally declining level of oil production despite increased 
development activity, particularly in the western portion of the State. 

West Virginia.— Production of crude decreased 1.8 percent during 
1950 in West Virginia; output dropped 51 thousand barrels below the 
1949 total to 2,788 thousand barrels. Quarterly figures for 1950 
indicate a downward trend, except for a moderate gain in the second 

uarter. | 
* Development activity in general increased moderately during 1950 
compared with 1949. "Total completions were 652 as against 518 in 
1949. Jackson County, with 81 completions, topped the list of 
completions by counties, followed by Pleasants with 75, Ritchie with 
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52, Wood with 49, Calhoun with 47, Wayne with 43, and Lincoln and 
Putnam with 34 each. These eight counties represented 57 percent 
of the completions. 


TABLE 31.—Production of crude petroleum in West Virginia, 1946-50, by months 


(Thousands of barrels] 
| 
Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 
194. 254 225 | 250 | 256 | 259 | 259 274 235 | 258 225 | 226 | 2, 929 
TO GE 227 183 220 202 211 209 218 219 229 253 208 28 | 2,617 
1918 das 210 199 234 230 222 224 230 231 225 230 232 225 | 2, 692 
049. ............... 212| 209 233 226 235 238 236 254 241 260 247 242 | 2, 839 
10501. sce 2 220 246 234 245 238 230 240 232 248 194 212 | 2, 788 
! Preliminary figures. 


Wyoming.—An all-time crude-production record was established 
during 1950 in Wyoming; output increased 12.6 million barrels above 
1949 to reach & high exceeding 60 million barrels, representing an 
increment of 26.2 percent. Successive gains were made in each quar- 
ter of the year. 'This development contrasted sharply with the 
downward trend in the early part of 1949 and was due to increased 
demand for black oil and rapid development of new reserves, partic- 
ularly in the Sussex-Meadow Creek area. 


TABLE 32.—Production of crude petroleum in Wyoming, 1946-50, by fields 
[Tbousands of barrels] 


e. EE Little 

Draw | land Buffalo 
F 3. 814 Ets 574 
re See Skee 4, 653 982 
A AE A 2, 590 4, 546 1, 264 
AN 2, 628 598 
ENORMES 4, 849 1, 285 


1 Includes crude of] consumed on leases and net change in stocks held on leases for entire State. 


Preliminary figures. 


WELLS 


The number of wells drilled in the United States, including oil and 
gas wells and dry holes, set a new record, increasing from 37,656 in 
1949 to 42,030 in 1950. The 4,374-well gain, compared with the 
small increase of 148 from 1948 to 1949, reflects the substantial 
increase in the demand for domestic crude oil in 1950 compared with 
the sharp decline in demand in 1949. 

Oil-well completions increased from 22,042 in 1949 to 24,430 in 
1950, and the number of gas wells declined from 2,887 to 2,843. 
The number of dry holes rose from 12,727 in 1949 to 14,757 in 1950, 
increasing from 33.8 percent of the total wells drilled in 1949 to 35.1 
percent in 1950. 
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FIGURE 1.— Wells drilled in the United States, 1945-50, by months. 
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Principal gains from 1949 to 1950 in the total number of wells 
drilled were 2,890 in Texas, 1,057 in Oklahoma, 594 in Kansas, and 
257 in Indiana. The] argest declines were 684 in California, 237 in 
the Appalachian States ai and 88 in Michigan. 


TABLE 33.— Wells drilled for oil and gas in continental United States, 1949-50, 
by months 


[Oil and Gas Journal] 


TABLE 34.—Wells drilled for oil and gas in the United States, 1949-50, by States 
and districts 


[Oil and Gas Journal] 


State and district 


E E MNT | 
Alabamaaneni . 1. 18 1 24 43 
KANSAS BEE 3 242 2 183 397 
California. .........................- 1, 914 40 558 | 2,512; 1,278 1 499 1, 828 
Colorado 4 57 82 22 1 65 99 
A E EE E E 1,392 6 | 1,308 | 2,706 | 1,280 17 | 1,611 2, 808 
Indiana. ............................ 521 30 725 | 1,276 576 51 1, $33 
A E A ae 1, 683 419 | 1,254 | 3,356 | 1,985 400 | 1,565 3, 950 
Kentuckũ .. 448 1 1, 043 516 157 474 1, 147 
 _»>-_EMANOO—1 a | eee | | | 2 == A 
Gulf Coast 507 19 307 923 720 42 362 1,124 

Northern. 927 1 325 | 1,444 773 154 306 
Total Louisiana 1, 524 1, 493 196 758 2, 447 

Soh igen EE 348 30 450 
Mississippi. ......................... 161 124 9 180 313 
CV 138 154 20 96 270 
Nebraska, Missouri. ................ 12 78 20 100 198 
New Mexico 334 396 88 123 607 
Oklahoma 3, 304 249 | 1,812 b, 365 

1 New York, Ohio, 
CCC j 1, 579 872 543 2. 994 
=== === —— 
Gulf Coast EE 1, 103 1, 390 153 700 2, 303 
Wost Coast 2, 4,117 16 865 4, 998 
East Terag. 801 51 300 1,152 
Other districts........-........... 3, 930 4, 357 427 | 3,272 8, 056 
Total Texas 8, 613 10, 665 647 | 5,197 | 16, 509 
w ö» 8 322 365 18 232 615 
Other States g—ꝛpũ 37 7 3 60 70 
ZM——— | Á. . — 

Total United States 22,042 | 2,887 | 12,727 | 37,656 | 24,430 | 2,843 | 14,757 | 42,030 
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The total number of producing oil wells in the United States rose 
from 437,880 at the end of 1948 to 448,680 at the end of 1949, while 
the average production per well declined from 12.8 to 11.4 barrels 
per day. The average daily production per well in 1949 ranged 

om a peak of 89.1 barrels in Colorado to 0.4 barrel in Pennsylvania. 


TABLE 35.—Producing oil wells in the United States and average production per 
day in 1949-50, by States and districts 


Producing oll wells 
1949 1950 1 
State and district à 

verage 
production 

per well 

day 

) 
JGTCCT„éCkfͤ d ĩͤ 8 3, 700 2.2 
ile 28, 080 3A. 2 
Lë o WEE EE EE 770 84.2 
ONG EE 27. 500 6.2 
Indiana RI ³˙¹ A 3, 410 8. 6 
E EE 8 31. 000 9.7 
Fü ˙ V”;yↄ!„m.] ͤmxw a mw; ĩð . 8 15, 650 1.8 
Gulf Coctii.. o 4, 690 90.6 5, 060 92.7 
O GEO AE TEE A E NOS E 8 6, 200 20. 6 6, 800 18. 6 
Total Louisan 10, 800 50. 6 11, 860 50. 4 
////%Cö%Owù ð : ¼¾¼ . . usua enn 3, 820 12. 3 3, 900 11.2 
MissIssIppl“èl, re 1, 400 74.3 1, 670 68.3 
niri dV D WAS A A 3,180 8.0 3, 300 0.9 
ell WEE 60 16. 4 140 42.4 
New IV 68100 AAA IA A 5, 580 23. 8 6, 020 22. 7 
New VO x 23, 000 .5 23, 200 .5 
ONO KEE ß EES 19, 900 .5 18, 580 .5 
Sabo,, 54, 400 7.7 56, 800 8.1 
Pennsylvania 82, 100 . 4 81, 190 . 4 

HI 

CUECA: iaa 16, 700 32. 2 17, 100 32.1 
OAC OLAS A A yd / EE 28, 200 25.1 30, 400 27.8 
East Texas properrkr‚r 23, 000 11.2 23, 200 11.6 
Other distric tg 54. 000 12. 1 57, 800 12.1 
Total T8I88.. 5 oo ²⁰˙⅛˙ͥꝛB 119, 900 17.5 128, 500 18.3 
West Virginia 15, 400 . 5 15, 000 . 5 
,, e ectecnecadatkedaseees 4, 950 27. 5 5, 320 32. 3 
O States E. o;”¹rm1tl. ³˙¹ q ⁰ m 100 25. 9 230 22. 6 
Total United States 448, 680 11.4 465, 820 11.8 


1 ale figures. 
Perl: breakdown of Texas districts has been changed to agree with the Texas Raflroad Commission 
ons. 
3 Alabama, Florida, Missouri, Tennessee, Utah, and Virginia. 
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CONSUMPTION AND DISTRIBUTION 


The indicated total demand“ for crude was 2,154.5 million barrels 
in 1950, an average of 5,903,000 barrels daily and an increase of 
427,000 barrels daily, or 7.8 percent, compared with 1949. This 
record demand for crude was 102,000 barrels daily above the previous 
record in 1948. 

Of the total indicated demand, domestic crude supplied 1,844.2 
million barrels in 1949 and 1,978.0 million in 1950, a gain of 7.3 
percent. Production amounted to 1,971.8. million barrels, while 
stocks declined 6.2 million barrels. The demand for foreign crude 
was 176.4 million barrels in 1950, a gain of 13.9 percent. Imports 
were 177.7 million barrels, and stocks increased 1.3 million. Foreign 
crude met 5.9 percent of the total demand for crude in 1948, 7.7 
percent in 1949, and 8.2 percent in 1950. 

Runs to Stills.—Total runs of crude at refineries amounted to 
2,094.9 million barrels in 1950 or 5,739,000 barrels daily—a gain of 
7.7 percent compared with 1949 and 142,000 barrels daily over the 
previous record of 1948. The total advance of 150,7 million barrels 
over 1949 comprised an increase of 129.1 million in runs of domestic 
crude and 21.6 million in runs of foreign crude. The runs of forei 
crude amounted to 6.1 percent of total runs in 1948, 7.9 percent in 
1949, and 8.4 percent in 1950. Runs to stills in districts east of 
California rose from 83.5 percent of the United States total in 1949 
to 84.7 percent in 1950, while runs in the California district dropped 
from 16.5 percent to 15.3. Changes in total runs, by districts, in 
1950 compared with 1949 included gains of 51.0 million barrels for 
the East Coast district, 45.2 million for Indiana-Illinois, 22.1 million 
for Oklahoma-Kansas, 13.6 million for the Louisiana Gulf district, 
11.0 million for the Texas Gulf district, 7.9 million for the Mountain 
district, 3.8 million for the Appalachian district, and 0.4 million for 
California. Decreases in total runs were 3.0 million barrels in the 
Texas Inland district and 1.3 million for Inland Louisiana-Arkansas. 


4 For definition, see footnote 1 at beginning of this chapter. 
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Distribution. —The increased consumption of domestic crude in 
1950 was primarily a result of the 11.0-percent increase in the total 
demand for all oils compared with 1949, but was proportionately less 
than this because other components of total petroleum supply in- 
creased at a greater rate. The domestic production of light liquids 
from natural gas gained 15.6 percent, and total imports increased 
31.2 percent. Furthermore, stocks of refined products were reduced 
16.0 million barrels in 1950 compared with a reduction of only 0.8 
million in 1949 and a gain of 79.8 million in 1948. - The demand for 
domestic crude in 1950 was met by an output of 1,971.8 million 
ee and a reduction of 6.2 million barrels in stocks of domestic 
crude. 

The Bureau of Mines collects data relating to the receipts of 
domestic and foreign crude petroleum at refineries in the United 
States. These receipts provide the crude for total runs to stills at 
refineries, for small amounts of crude used as refinery fuel, and for 
any increase in crude stocks at refineries. Classification of the 
receipts by States of origin shows the amount received from local 
production (intrastate), the receipts from other States (interstate), 
and receipts of imported crude. The classification of receipts by 
method of transportation indicates the mode of final delivery—boat, 
pipeline, or tank car-truck. The receipts of domestic crude by 
boat were, in most instances, originally moved by pipeline from the 
point of production to the point of shipment by boat. 

Receipts of domestic and foreign crude at refineries amounted to 
2,100.4 million barrels in 1950 and, allowing for an increase of 2.9 
million barrels in crude stocks at refineries, indicated a refinery 
consumption of 2,097.5 million barrels of crude, including total crude 
runs of 2,094.9 million barrels and 2.6 million barrels for crude used 
as fuel and losses. Receipts of foreign crude amounted to 177.7 
million barrels or 8.5 percent of the total, interstate receipts of domestic 
crude oil were 779.2 million barrels or 37.1 percent of the total, and 
intrastate receipts of 1,143.5 million represented 54.4 percent of 
the total. 

Of total refinery receipts of crude in 1950, 73.4 percent was delivered 
25 bee 25.1 percent by boat, and 1.5 percent by tank car 
and truck. 


PETROLEUM AND PETROLEUM PRODUCTS 917 


TABLE 37.—Demand for domestic crude petroleum in continental United States, 
1947-50, by States of origin 


[Thousands of barrels) 
1947 1948 1949 1950 ! 
cud Dall Dal Dal Dail 
ally ally ally ally 
Total average Total average Total average Total | average 
Alabama........................ 1.1 441 1.2 492 1.3 664 1.8 
Arkansas 29, 511 80. 88 31,569 88. 2 30, 159 82. 6 22, 030 87. 8 
California....................... 900. 4 ,554| 919. 5 328,628| 900. 4] 334,328| 916. 0 
Colorado 15, 869 43. 5 17, 337 47.4 , 496 64. 4 23,714 65.0 
Fleridsaeaesass . 5 3 .9 345 .9 534 1. 5 
Ilinois. eiert est Seet 71,828 196.8| 61,531 168.4| 65, 302 178.9| 64. 689 177.2 
Indiana......................... 6,111 16. 7 6, 793 18.6 9,817 26.9 9, 848 27.0 
EE 106, 200 291.0| 109, 624 299. 5 102, 890 281.9| 106, 057 290. 6 
Kentucky....................... , 963 27.3 728 B. 8 8, 310 22. 8 10, 492 28.7 
Louisiana..........-.-.---------- 160, 352} 439.3! 179, 423 490. 2 189, 516 519. 2| 209, 678 574.5 
Michigan 16, 570 45. 4 16, 610 45. 4 16, 601 45. 5 16, 224 4.4 
Mississippl...................... .246| 96.6) 45, 675 124.8 ,400| 105.2| 37,712 103. 3 
Montana. ...-...---.---.-------- 8, 393 2.0 9. 314 25.4 9, 038 24.8 7,993 22.0 
Nebraska . 6 215 .6 315 .9 1, 524 4.2 
New Mexico 40, 112. 0 47, 349 129. 4 47, 064 128.9 49, 070 134. 4 
New York....................... 4, 741 13. 0 4,612 12. 6 4, 434 12.2 4, 125 11.3 
OM ta sas 3,057 8.4 3, 499 9.5 3, 549 9.7 3, 301 9.0 
Oklahoma ......................- 144, 379 305.5) 153,664 419.8 150, 569 412.5] 164,816) 451.5 
Pennsylvania.................... 12, 812 35.1 12, 178 33. 3 , 333 31.1 12, 444 34.1 
EEN 810, 557| 2, 20. 7 898, 157 2, 454. 0 752,933| 2,062.8| 822, 214 2, 252. 6 
Uta. E esos ³ g E, E 1315: es 613 1.7 1, 221 3.3 
West Virginia................... 2, 701 7.4 2, 597 7.1 2, 900 7.9 872 7.9 
Wyoming 45, 545 124. 8 52, 066 142. 2 47,357 129.7 62, 417 171.0 
O States ùù . . 1 3 82 2 112 : 68 2 
Total United States 1, 856, 479| 5, 086. 2|1, 998, 357| 5, 460. uh 844, 173, 5,052. 5/1, 978, 035| 5, 419. 3 
1 SE figures. 
2 Missouri, Tennessee, and Virginia. 


Deliveries to refineries by boat totaled 527.5 million barrels in 1950. 
Deliveries of foreign crude totaled 177.7 million barrels, of which 
168.8 million barrels went to the East Coast district, 7.5 million to 
the Texas Gulf Coast district, and 1.4 million to the Lousiana Gulf 
Coast district. The interstate movement of domestic crude by boat 
amounted to 221.2 million barrels, including 160.4 million shipped 
from the Gulf Coast to the East Coast district, 45.8 million of ex- 
changes by boat between the Texas Gulf and Lousiana Gulf districts, 
and 15.0 million barrels representing river shipments to Kentucky 
refineries. The intrastate deliveries by boat amounted to 128.6 
million barrels in 1950, including 48.3 million in California, 40.0 million 
in the Louisiana Gulf district, 35.3 million in the Texas Gulf district, 
and 5.0 million in Kentucky. 

Deliveries to refineries by tank cars and trucks in 1950 totaled 31.6 
million barrels, including 15.4 million intrastate and 16.2 interstate. 
The largest intrastate movements were 5.8 million barrels in California, 
2.0 million in the Texas Gulf, 1.3 million in Michigan, 1.1 million in 
Wyoming, 1.1 million in Kansas, and 1.0 million in Colorado. The 

rincipal interstate movements were 3.9 million barrels to the Louisiana 

ulf district, 2.9 million to Illinois, 1.5 million to Washington, 1.3 
million to Inland Louisiana, 1.1 million to Kentucky, and 0.9 million 
to Colorado. 
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TABLE 38.—Receipts of crude petroleum at refineries in the United States, 
1946-50, by method of transportation 


[Millions of barrels] 


96.7 08.5 .6 
Interstatà ee 226. 2 241.0 265. 1 211.8 221.2 
Foregs rao 86.1 97. 5 129.1 154.9 177.7 
Total by boat....................... 409. 0 447.0 515.1 478.9 527. 5 
{peline: 

SS I 22ͤĩ[ yee RN 888. 9 912.9 984. 7 938. 1 998. 7 
Interstate 401. 4 449.7 490. 0 495. 7 542. 6 
Total by pipeline.......-............ 1, 290. 3 1, 362. 6 1, 474.7 1, 433.8 1, 541.3 

By tank car and truck: 
Intrastate. oc illo luem ecc epe orar mE 20.1 19. 9 24.0 17.4 16.2 
Interstate- Zog secede See poc e ep rr aM PER 17.8 26.1 32.8 15. 4 15.4 
Total by tank car and truck......... 37.9 46.0 56. 8 32.8 31.6 
Grand total....................... 1, 737.2 1, 855. 6 2, 046. 6 1, 945. 5 2, 100. 4 

1 Preliminary figures. 


The East Coast refinery district is a major market for crude brought 
in from outside sources. Receipts of crude in 1950 totaled 333.4 
million barrels compared with 280.2 million in 1949. Receipts of 
foreign crude by boat increased from 136.5 million barrels in 1949 to 
168.8 million in 1950. Interstate receipts of domestic crude increased 
from 143.7 million barrels in 1949 to 164.6 million in 1950. The re- 
ceipts of domestic crude in 1950 included 160.3 million by interstate 
boats, 4.1 million by pipeline from the Appalachian district, and 0.2 
million by tank cars and trucks. The total increase in receipts of 
all crudes in 1950 compared with 1949 was 53.2 million barrels, in- 
cluding gains of 32.3 million in foreign crude and 20.9 million in do- 
mestic. The principal changes in the receipts of domestic crude 
were gains of 10.1 million barrels from Louisiana, 8.6 million from 
Texas, and 2.2 million from Mississippi. 

The demand for domestic crude in 1950 totaled 1,978.0 million 
barrels compared with 1,844.2 million in 1949, a gain of 133.8 million 
or 7.3 percent. Twenty-one States had an annual demand of over 1 
million barrels in 1950, with Nebraska and Utah added to the list. 
Of these States, 14 showed increases in demand in 1950 compared 
with 1949, and 7 reported declines. The principal gains were 69.3 
million barrels for Texas, 20.2 million for Louisiana, 15.1 million for 
Wyoming, 14.3 million for Oklahoma, 5.7 million for California, 3.2 
milion for Kansas, 2.2 million for Kentucky, 2.0 million for New 
Mexico, 1.9 million for Arkansas, 1.2 million for Nebraska, and 1.1 
million barrels for Pennsylvania. The principal declines in demand 
were 1.0 million barrels for Montana, 0.7 million for Mississippi, 0.6 
million for Illinois, 0.4 million for Michigan, 0.3 million for New York, 
and 0.2 for Ohio. Considering the substantial gain in the demand 
for crude, the small gains or declines were primarily in States with 
static or decreasing production. 
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The demand for Texas crude rose from 752.9 million barrels in 1949 
to 822.2 million in 1950, a gain of 9.2 percent. Stocks of Texas crude 
increased 7.0 million barrels during the year. The relative contribu- 
tion of Texas to meeting the total demand for domestic crude declined 
from 45.0 percent in 1948 to 40.8 percent in 1949 and increased to 41.6 

ercent in 1950. Its contribution, however, was still 76.0 million 

arrels below the peak of 1948. The deliveries of Texas crude to 
refineries in the United States increased from 746.1 million barrels in 
1949 to 812.5 million in 1950—a gain of 66.4 million, including increases 
of 30.4 million barrels in deliveries to Texas refineries and of 36.0 
million in deliveries to refineries in other States. Deliveries to the 
Indiana-Illinois refinery district increased 22.9 million barrels, to the 
East Coast district 8.5 million, to the Oklahoma-Kansas district 7.6 
million, and to the Appalachian district 0.1 million, while deliveries 
to Louisiana refineries declined 3.1 million. 

California ranked second as a source of domestic crude, supplying 
334.3 million barrels in 1950, a gain of 5.7 million or 1.7 percent. 
California supplied 16.8 percent of the total demand for domestic 
crude in 1948, 17.8 percent in 1949, and 16.9 percent in 1950. Stocks 
of California crude were reduced 6.7 million barrels in 1950.  Cali- 
fornia shipped 23.5 million barrels of oil products to the East Coast in 
1950 compared to 7.6 million in 1949. This movement was a primary 
reason for the reduction of total product stocks in the California 
district by 21.2 million barrels in 1950 compared with an increase in 
such stocks of 13.5 million in 1949. 

Louisiana was the third largest source of domestic crude, supplying 
9.0 percent of the total market demand in 1948, 10.3 percent in 1949, 
and 10.6 percent in 1950. The market demand for Louisiana crude 
rose from 189.5 million barrels in 1949 to 209.7 million in 1950, a gain 
of 10.7 percent. Stocks of Louisiana crude decreased 0.6 million 
barrels during 1950. Deliveries of Louisiana crude to refineries 
totaled 202.6 million barrels in 1950, including 106.5 million to re- 
fineries within the State and 96.1 million to refineries in other States. 
Of the total increase of 20.5 million barrels in deliveries of crude to 
refineries, 17.2 million was in deliveries to Louisiana refineries and 
only 3.3 million to those in other States. While deliveries to the 
East Coast district increased 10.1 million barrels and to the Indiana- 
Illinois district 1.0 million, shipments to the Texas Gulf district de- 
clined 6.3 million, to Arkansas 0.9 million, and to the Appalachian 
district 0.6 million barrels. 

Oklahoma ranked fourth in supplying the demand for domestic 
crude in 1950, furnishing 8.3 percent of the total compared to 8.2 
percent in 1949 and 7.7 percent in 1948. The total demand for 
Oklahoma crude rose from 150.6 million barrels in 1949 to 164.8 
million in 1950, a gain of 9.5 percent. Stocks of Oklahoma crude 
increased 0.1 million barrels in 1950. Deliveries of crude to refineries 
in 1950 amounted to 141.4 million barrels, including 64.4 million to 
refineries in Oklahoma and 77.0 million to other States. Interstate 
deliveries included 58.3 million barrels to the Indiana-Illinois refinery 
district, 11.4 million to Kansas and Missouri, 5.2 million to the 
a districts, and 2.1 million to Texas refineries. 

ansas ranked fifth as & source of domestic crude in 1950 and 
supplied 5.4 percent of the total compared with 5.6 percent in 1949. 
The market demand for Kansas crude increased from 102.9 million 
barrels in 1949 to 106.1 million in 1950, a gain of 3.1 percent. Stocks 
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of Kansas crude increased 1.5 million barrels in 1950. Total deliveries 
of crude to refineries amounted to 106.2 million barrels in 1950, includ- 
ing 59.3 million to refineries in the State and 46.9 million to refineries 
in other districts. Deliveries to the Indiana-Illinois district amounted 
to 35.4 million barrels, 10.9 million went to refineries in Oklahoma 
and Missouri, and 0.6 million went to the Appalachian district. 

Illinois ranked sixth in importance in supplying the market demand 
for domestic crude in 1950, with 3.3 percent of the total in 1950 com- 
pared with 3.5 percent in 1949. The total market demand for Illinois 
crude declined from 65.3 million barrels in 1949 to 64.6 million in 
1950, or 1.0 percent. Stocks of Illinois crude decreased 2.8 million 
barrels in 1950. Total deliveries of Illinois crude to refineries amount- 
ed to 62.1 million barrels in 1950, including 26.8 million to refineries in 
the State and 35.3 million to those in other States. Deliveries to 
other States included in the Indiana-Illinois refinery district totaled 
17,4 million barrels, and deliveries to the Appalachian refineries 
amounted to 17.9 million. 

Wyoming ranked seventh in 1950 as a source of domestic crude, 
supplying 3.2 percent of the total market demand compared with 2.6 
percent in 1949. The market demand for Wyoming crude rose from 
47.4 million barrels in 1949 to 62.4 million in 1950, a gain of 31.8 
percent. Deliveries of crude to refineries in 1950 amounted to 61.3 
million barrels, including 25.4 million to refineries in the State and 
35.9 million to other States. Deliveries to other States in the Moun- 
tain district were 15.5 million barrels, to the Indiana-Illinois district 
16.7 million, to the Oklahoma-Kansas district 2.5 million, and to 
Washington 1.2 million. 

New Mao ranked eighth in the demand for domestic crude in 
1950, furnishing 2.5 percent of the total in 1950 compared with 2.6 
percent in 1949. The market demand for New Mexico crude increased 
from 47.1 million barrels in 1949 to 49.1 million in 1950, a gain of 4.3 
percent. Stocks of New Mexico crude decreased 1.1 million barrels 
in 1950. Deliveries of New Mexico crude to refineries totaled 48.6 
million barrels in 1950, including 4.0 million to refineries in the State 
and 44.6 million to other States. Deliveries to other States included 
28.6 million barrels to Texas, 13.5 million to the Indiana-Illinois 
district, 1.3 million to the East Coast district, and 1.2 million to 
Oklahoma. 
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The most significant factor in the stocks of all oils in the past 3 
years relates to product stocks. The abnormal increase of almost 
80 million barrels in product stocks in 1948 and the decline of less than 
1 million barrels in these stocks in 1949 left a total on hand at the 
start of 1950 that led to a curtailment of refinery operations and an 
unusually heavy liquidation of product stocks during the first half of 
the year. With total civilian demand for all oils much higher than 
had been anticipated and increasing military requirements, every 
effort was made to increase refinery operations and raise the level of 
product stocks in the last half of 1950. 

Total stocks of all oils declined from 603.1 million barrels at the 
beginning of 1950 to 582.7 million at the end of the year. The decrease 
of 20.4 million barrels included a decline of 4.9 million in crude stocks, 
an increase of 0.5 million in natural-gasoline stocks, and a decline of 
16.0 million in product stocks, representing primarily a decrease in 
residual fuel stocks in California. 

The decline in crude stocks in 1950 included a decline of 6.2 million 
in stocks of domestic crude and an increase of 1.3 million barrels in 
stocks of foreign crude. The principal changes in domestic crude 
stocks by States of origin were declines of 6.7 million barrels for 
California, 2.8 million for Illinois, 2.0 million for Wyoming, and 1.1 
million for New Mexico. The largest increases were 7.0 million 
barrels for Texas and 1.5 million for Kansas. 


TABLE 42.—Stocks of crude petroleum, natural gasoline, and refined products in 
continental United States at end of year, 1946-50 


[Thousands of barrels} 
Product 1946 1947 1948 1949 ! 1950 1 
Crude petroleum (refinable): 
At refineries.._._...- 22 63, 113 52, 864 60, 969 60, 405 
Pipeline and tank-farm................ 156, 156, 726 169, 508 177, 049 167, 941 
COIS AA A esd 15, 122 15, 339 16, 095 15, 902 17, 19 
Total refinable...................... 224, 473 , 929 246, 572 
California heavy crude. ................. 5, 703 5,725 10,055 } 253, 356 248, 463 
Total crude petroleum............... 230, 176 230, 654 256, 627 253, 356 248, 463 
Natural gasoline, eto 4, 981 4, 296 5,579 6,831 7, 355 
Refined produets 27,95 ( 265,850 343.537 342.842 326,892 
502. 053 607, 856 602, 891 
Grand total 507, 094 d 2 500,800 | 2605,743 | 2603. 119 582, 710 


! Final figures. Separation between ''gasoline-bearing" and “heavy” in California discontinued in 1949. 
3 New basis, for comparison with subsequent years. 
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PRICES AND VALUE 


The average value of crude petroleum at the well, as reported in the 
annual survey of the Bureau of Mines, rose from $1.41 per barrel in 
1946 to $1.93 in 1947 and to $2.60 in 1948. The results of the 1949 
survey show a decline in average value to $2.54 per barrel. The 
figures for 1950 indicate an average value of $2.51 per barrel. 

The value of crude at wells totaled $5,245 million in 1948 and de- 
clined to $4,675 million in 1949, as a result of an 8.8-percent decrease 
in volume and a 6-cent-per-barrel decrease in average value at the 
well. With an increase of 7.1 percent in the volume of production, 
the total value in 1950 was $4,959 million. 


"T 
AT 


OOLLARS PER BARREL 


1944 


v 
- Okiohome -Keases 
4-24. graviy Morem 
A WEE EE ＋ ——— 
1943 945 


FIGURE 5.— Posted prices of selected grades of crude petroleum in the United States, 1940-50, by months. 


The average value of crude at the well varies considerably with the 
quality of the oil and the distance from the market. The highest- 
value crudes, due to their high content of lubricating oils, are those in 
the Appalachian district. The value of crude from the Illinois Basin 
is well above the national average because of quality and nearness to 
refinery and product markets. The value of Oklahoma and Kansas 
crude generally closely approximates the national average, good qual- 
ity being somewhat offset by longer distances to market. The average 
value of Texas crude approximates the national average but includes 
a wide range of values 5 8 8 varia tions in quality and location. 

The posted prices for the Bradford and Alleghany districts illustrate 
the trend for Pennsylvania Grade crudes. The improved demand for 
lubricating oils in 1950 resulted in a steady upward trend in the posted 


932 MINERALS YEARBOOK, 1950 


prices for crude in these districts that more than offset the average 
decline in 1949. The posted prices for this grade were $4.50 per 
barrel on January 1, 1949, declined to a low of $3.27 on May 11, rose 
to $3.54 on December 12, and remained there until May 1, 1950, when 
they rose to $3.65. Subsequent increases were to $3.75 per barrel on 
June 21, $3.89 on July 19, $4.00 on August 25, $4.10 on October 9, 
and $4.25 on December 9, 1950. 

There were no changes during 1950 in the representative posted 
prices shown for all other districts except California, where the posted 
price for Coalinga crude rose from $2.58 per barrel on January 1 to 
$2.61 on December 12, Kettleman crude rose from $2.77 on January 1 
to $2.80 on December 12, Midway-Sunset crude increased progressivel 
from $1.65 per barrel on January 1 to $2.00 on December 12, and Wil- 
mington crude rose from $2.20 on January 1 to $2.33 by December 12. 


TABLE 46.—Value at wells of crude petroleum produced in the United States, 
1948-50, by States 


1949 
State Average ee Average 
t | Per bar- | sanas of | Per Sec 
rel dollars) Të 
JJ $2. 48 74, 360 $2. 48 76. 530 $. 46 
Se te pet 2.42 | 752, 450 2.26 | 707,670 2.16 
Dei 2. 56 60, 150 2. 55 , 550 2.55 
A EFE E 2.77 | 178,670 2.77 | 171,520 2.77 
Td lana. EEN 2.77 26, 2.77 S 2.76 
A A A 2.60 | 262, 820 2.58 | 276, 500 2.57 
Fill A 8 2. 77 24, 300 2.76 28, 430 2.76 
ana: 
Gulf Coast... corista aos 2.69 | 390, 980 2.67 | 438, 570 2. 66 
A AA 2.64 | 116,750 2.63 | 116,350 2.63 
Total Lonlaleng üP .... 2.68 | 507,730 2.66 | 554, 920 2. 65 
Michigan- eege 2.86 45, 420 2.75 42, 690 2.70 
Mississippi... ...0 -000-20 00a0nnaneeonannsMMo 2.41 93, 400 2. 46 88, 380 2. 31 
Mone. 8 2. 58 2, 520 2. 58 20, 440 2. 52 
, oe elo cua ease 2. 43 7 2. 21 3, 290 2.13 
New Mexico 2.45 | 116, 250 2.44 | 116,640 2. 43 
New YF OPK oa acabe 4. 94 15, 750 3. 56 15, 660 3. 78 
ONO A ß 4.22 10, 200 2. 93 10, 100 3.03 
Gabe. a 2.58 | 388, 250 2.56 | 423,790 2. 57 
Pennsylvania. 4. 96 40, 600 3. 57 45, 120 3. 82 
Te 
Gulf Coast 2.75 | 570,650 2.73 | 538, 940 2.72 
West Teras des 2.46 | 564, 800 2.46 | 711,520 2. 48 
East Texas proper 2.65 | 248,970 2. 65 A 2. 65 
Other districts. .............. ERE 2. 60 7, 2.58 | 634, 590 2. 58 
Total Teras. 2.61 |1, 932, 050 2. 59 |2, 145, 350 2. 59 
West Virginla............................. 4.76 8,770 3.09 9, 3.3 
Wyoming... et 2.33 | 109,190 2.28 | 130, 590 2.16 
Alabama, Florida, Missouri, Tennessee, 
; EE 2. 00 3, 300 2. 00 4, 960 2. 00 
Grand total.. 2. 60 4, 674, 770 2. 54 |4, 958, 850 2. 51 
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TABLE 47.—Posted price per barrel of petroleum at wells in the United States in 
1950, by grades, with dates of change 


Pennsylvania Grade Oklahoma- Kansas * 
Corning 
Grade in | Western Illinois Midland, 


Pipe . 
Line Co.! 84?-34.9? | 86°-36.9° 


—— e e e em e elo —.l 44k k? ele see ee e ee le ee e ee e e es le wee e e ee o e 
—— — 4 U U——4.4g39339“.dö —— 41 mess seele e see ae e les e ees ewe e e 
—— mz mme ele ss ees ses sl ee see eege sle ess ess P ss eo e es les ee 2222 

—ͤ—ũ——tũ e sm e sl see es esoe else egeeesesleee lll Pk Rl. 
—— e sm e e ee lee ees es ee else see ees es lee ee ees eo ele ee ee oa e ee leese e oe ee e 


—— 2 else ee e eege — 1 ———— 4 , — ee e ele e o e wee e o o 


T 
ron; West Lea South 


ray, Texas, 
Date Hutchin- En L.. Mex. Duval- 18 5 1| Con- Texas, | Texas, Toul- 
son, and o1 Lane. au ge d Mirando, í o '| siana, 
Wheeler | 90:9 9 '1049-24.99 t Foo! P D 30°- 
Counties) Tex! | 30.9% * | 20.9% § 30.9? * 
35.95 7 i 


$2. 38 $2. 38 $2.53 | $2.65 | $2.83 | $2.60 | $2.40 


California !? 


Elk 
Basin, Creek, 


Salt 


Date La., Wy W Mid Wilm 

36°-36.9° 9 LAPa o AN | Coalinga, | Kettleman, Ta Ing- 

30 -30.9? 4 36 36.9011 32-32. 9g? 37-37. 9? Sun t, SE 9° 
Jan. 1 $2. 57 $2. 58 $2. 77 $2. 20 
June A AA A E A A ece subsets 2. 23 
III t c 8 2. 24 
Oct. TT !]... r ß. E AS 2. 26 
IT ᷣ K es 2 61 2.33 


1 The Tide Water Associated Oil Co. Humble Oil & Refining Co. 

3 The South Penn Oil Co. The Texas Co. 

3 Sohio Corp. * Esso Standard Oil Co. 

The Ohio Oil Co. 1% Arkansas Fuel Oil Co. 

The Pure Oil Co. u Stanolind Oil & Gas Co. 

* Standard Oil Co. (Indiana). u Standard Oil Co. of California. 


GENERAL REVIEW 


The total demand for all oils $ in 1950 averaged 6,803,000 barrels 
daily, an ll-percent gain over 1949. A considerable part of this 
relative increase is & consequence of the lagging demand in 1949, which 
was 0.5 percent below that of 1948. It is due, moreover, to the defense- 
mobilization activity of latter 1950 and to the more normal weather 
compared to the &bnormally mild weather in 1949. 

e supply of products was augmented in 1950 by an increase of 
150.7 million barrels in crude runs (a gain of 7.7 percent), by an in- 
crease in the import of refined products of 49.6 million barrels (61 per- 
cent), and by a reduction of 16.0 million barrels in stocks of refined 
products, compared with a decline of 0.8 million during 1949. 


$ For definition, ses footnote 1 at beginning of this chapter. 
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TABLE 48.— Runs to stills and output of petroleum products at refineries in the 
United States, 1946-50 


(Thousands of barrels) 
Product 1946 1947 1948 1948 ! 1949 1950 1 
Crude petroleum: 
Domestic 1, 645, 845 1, 754, 987 |1, 907,027 |1, 924, 335 1, 789, 756 | 1, 918, 854 
Regele arios susi 84, 352 97, 259 124, 014 124, 014 154, 465 176, 013 
Total crude petroleum.......... 1, 730, 197 |1, 852, 246 |2, 031,041 |2, 048, 349 |1, 944, 221 | 2,094, 867 
Natural gasoline...................... 02, 861 70, 692 76, 237 76, 218 85, 457 04, 639 
Total input......................... 1, 703, 058 |1, 922, 938 |2, 107, 278 |2, 124, 567 2, 029, 678 | 2, 189, 506 
IAAAAZAMZZ-—IL——————————I——————IL——————————V—LLDL—AARM—————— 
Output: 

EENEG 748, 411 | 814,841 | 895,986 | 805,986 | 939,051 998, 093 
Keros inen 104, 385 110, 412 121, 914 121, 914 102, 152 118, 512 
Distillate fuel oll...................... 287,896 | 312,173 | 380,700 | 379,340 | 340, 825 398, 912 
Residual fuel oil...................... 431,364 | 447,795 | 466,317 | 479,988 | 424, 909 425, 217 

ubricants. o. 45, 645 61, 765 61, 416 51, 416 45, 389 51, 735 

s». EE 3, 003 624 3,515 , 515 3, 20 4, 462 
G 8 10, 621 12, 077 14, 494 14, 494 16, 959 17, 224 
Asphalt .... 44, 49, 286 51, 919 51, 919 49, 007 58, 240 

peu 8 1 7,074 7,915 7,91 7, 691 6, 928 

Still BEE geet Steed ee 88, 136 564 81, 159 81, 159 82, 621 83, 743 
Liquefied gases. 15, 440 18, 670 23, 676 23, 676 23, 469 29, 083 
Other finished products............... 7,099 5, 678 6, 929 6, 929 236 4,717 
Unfinished gasoline (net d 108 984 * 917 4 917 418 243 
Other unfinished olls (net 41,615 4 1, 227 4 513 4, 464 | 410,006 4 6, 891 
Shor tage 1. 695 4,222 2, 768 2, 768 585 — 712 
Total output. .....................- 1, 793, 058 |1, 922, 938 |2, 107, 278 |2, 124, 567 2, 029, 678 | 2, 189, 506 


1 Includes California data on a new basis to compare with 1949. 

3 Preliminary figures. 

3 Conversion factors: 280 pounds of wax to the barrel; 5.0 barrels of coke to the short ton; 5.5 barrels of as- 
phalt to the short ton; 3,600 cubic feet of still to the barrel. 

AN erate quantity; represents net excess of unfinished oils rerun over unfinished oils produced. 

§ Includes losses or gains in volume during processing. 


The 11-percent increase in the total demand for all oils (from 2,237.6 
million barrels in 1949 to 2,483.1 million in 1950) included gains of 
about 7 percent for motor fuel, 12 percent for residual fuel oil, 19 

ercent for distillate fuel oil, 14 percent for kerosine, and 12 percent 
or all other products. 

Exports of refined products declined from 86.3 million barrels in 
1949 to 76.1 million in 1950, or about 12 percent. The principal 
changes in exports included a decrease of 14.8 million for motor fuel 
and gains of 3.6 million for residual fuel oil and 1.3 million barrels for 
lubricants. The continued drop in exports reflected expansion in 
refinery capacity abroad and the problem of dollar exchange. 

The domestic demand for all products increased from 2,118.3 million 
barrels tn 1949 to 2,372.2 million in 1950, or 12 percent. The demand 
for motor fuel was almost 9 percent higher, for residual fuel about 11.5 
percent higher, for distillate fuel oil about 20 percent higher, for kero- 
sine about 15 percent higher, and for other products about 13 percent 


higher. 
The new supply of refined products is composed of refinery output 
from crude, the production of light products from natural gas, and 
imports of refined products. 

he output of light products at natural-gasoline and cycle plants 
increased from 157.1 million barrels in 1949 to 181.6 million in 1950, a 
gain of about 16 percent. The amount of motor benzol from coke- 
oven operations that was blended with motor fuel was less than 0.2 
million barrels in both years. The total amount of these liquid fuels 
from sources other than crude oil that was marketed or blended in 


PETROLEUM AND PETROLEUM PRODUCTS 935 


1950 was 181.2 million barrels, after allowance for a small increase 
in stocks. About 66.5 percent of the total in 1950 was used for motor 
fuel; about 31.9 percent, in the form of liquefied petroleum gases, 
went into other fuel and into chemical uses; and about 1.6 percent 
went into miscellaneous products. 

Imports of refined products rose from 81.9 million barrels in 1949 
to 131.4 million in 1950, a gain of about 60 percent. The principal 
change was the increase in imports of residual fuel oil from 75.2 
million barrels in 1949 to 119.2 million in 1950, or almost 59 percent. 


TABLE 49.—8alient statistics of the major refined petroleum products in conti- 
nental United States, 1946—50 


[Thousands of barrels] 


Exports 45, 334 47, 449 37, 302 , 94 
Stocks, end of year.................... 89, 515 87, 407 101, 060 110, 417 116, 024 
Domestic demand....................- 735, 417 795, 015 871, 270 913, 713 004, 481 
Kerosine: 
Production 104, 385 110, 412 121, 914 102, 152 118, 512 
Bue rg ARE sam mua A PA VE EE 18 8 
Jö ec 637 7, 252 3, 495 2, 533 2, 043 
Stocks, end of eat 17, 081 17, 2 23, 941 20, 19, 723 
Domestic demand..................... , 088 102, 519 112, 220 102, 672 117, 879 
Distillate fuel oil: 
ne, Nee secs 287, 896 312, 173 380, 700 8 398, 912 
ers from crude. ................. 3, 123 3, 3, 543 2, 701 2, 537 
Eecher WEE 5, 204 4, 175 2, 540 1, 825 2, 340 
EXDOFHS. 11.22 C 29, 487 29, 877 1, 293 12, 295 12, 561 
Stocks, end of year. ................... 59, 620 51, 081 3 71, 429 3 75, 71, 948 
Domestic demand 242, 894 298, 273 340, 576 329, 278 394, 715 
Residual fuel oil: 
Production EE 431, 364 447, 795 466, 317 424, 909 425, 217 
Transfers from crude.................. 23, 142 27, 091 ,847 4, 750 b, 325 
TM PONS . 222a fo e ace 44, 647 54, 244 75, 175 119, 186 
ECKER A ee 9, 188 10, 623 13, 011 12, 641 16, 227 
Stocks, end of eent... 47, 094 47, 091 2 64, 021 60, 193 40, 750 
Domestic demand ua—Zvuͤäͤçm 480, 029 518, 510 500, 543 496, 021 552, 944 
Lubricants: 
Products 45, 645 51, 765 51, 416 45, 389 61, 735 
pet. s , [I! A 
Exports (Zoe SC ee 8 4 306 4 392 4 382 
‚;;vð³ A AE 11,051 14, 262 12, 996 12, 520 13, 847 
Stocks, end of year. ................... 7, 56A 37,701 9, 843 9, 219 7, 849 
Domestic demand I— w 34, 891 36, 481 35, 983 33, 101 38, 876 
Wax (1 barrel - 280 pounds): 
ee s. 3, 003 3, 624 3, 515 3, 208 4, 462 
ict... 8 1 4 ß ͤ alcaredaeeoces 
EXDORS. 1. AA... cll. 718 1, 107 994 1,031 1, 195 
Stocks, end of year. ................... 308 351 551 473 504 
Domestic demande 2,271 2, 478 2, 348 2, 255 3, 236 
Coke (5 barrels=1 short ton): 
BIGOT 10, 621 12, 077 14, 494 16, 959 17, 224 
e O cee 1, 933 2, 102 2, 521 2, 480 2, 494 
Stocks, end of yea 450 343 646 408 
Domestic demand..................... 9, 029 10, 082 11, 670 14, 427 15, 020 
Asphalt (5.5 barrels» 1 short ton) 
Production. n ccce 44,911 49, 286 51,919 49, 007 58, 240 
eee ea da p EpaeA C sedE 691 1, 159 1, 557 1, 185 1, 795 
ot. 2, 298 3, 262 1, 628 1, 569 982 
Stocks, end of year. ................... 3, 861 $3,771 5, 657 4, 918 5, 293 
Domest io demand..................... 43, 253 47, 023 49, 962 49, 362 58, 678 


For footnotes, see end of table. 
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TABLE 49.—Salient statistics of the major refined petroleum products in conti- 
nental United States, 1946—50—Continued 


[Thousands of barrels 
Product 1946 1947 1948 1949 1950 ! 

Road oil 

Production AAA 6, 175 7,074 7,915 7, 601 6, 928 

Stocks, end of year.................... 606 613 501 366 397 

Domestic demand..................... 5,939 7,067 8,027 7, 826 6, 897 
Still gas (1 barrel - 3,800 cubic feet): 

Production... . 88, 136 85, 564 81, 159 82, 621 83, 743 
Liquefled gases: 

Production (Mquefied refinery gases)... 15, 440 18, 670 23, 676 23, 469 29, 083 

Transfers of liquefied gas from natu- 

ral-gasoline plants. .................- 25, 515 35, 310 42, 991 45, 982 57, 705 

Epo e eue nero We gece 1, 166 1, 266 1, 089 1, 279 1, 631 

Stocks, end of year.................... 570 §23 593 §27 657 

Domestic demand... 39, 667 §2, 761 65, 508 68, 238 85, 117 
Miscellaneous 

, ec 7, 099 5, 678 6, 929 4, 236 4,717 

q A ldesiusNemds 875 4213 4 220 4 250 

Stocks, end of „ear 550 $ 504 714 735 808 

Domestic demand 6, 287 4, 722 6, 3, 995 4, 394 
Unfinished gasoline: 

Rerun (oer)... 108 8 984 917 418 6 243 

Stocks, end of year.................... 8, 208 9, 192 8, 275 7,857 8, 100 
Other unfinished oils: 

Rerun (net 1, 615 1, 227 513 10, 006 6, 891 

Transfers of cycle products ?..........- 1, 261 1,704 1,914 2, 470 2, 927 

IMDpóits A ee 8 978 1,879 1,114 3, 688 7,713 

Stocks, end of year. ................... 41, 491 43, 847 3 61, 885 58, 037 , 786 
no,, ³ 8 1. 695 4, 222 2, 768 585 —712 


1 Preliminary figures. 

2 Figure on new basis due to transfers in California of stock formerly reported as distillate and residual fuel 
oils to ‘‘Other unfinished oils,” and excludes the following quantities from distributors’ stocks: Kerosine, 
115; distillate fuel oil, 1,469; residual fuel oil, 529. Figures for 1948 on the old basis and comparable with 

aret eors i as follows: Kerosine, 24,056; distillate fuel oil, 76,001; residual fuel oil, 76,970; other un- 

shed oils, 46,362. 
3 Figure on new basis due to additional terminal storage reported in the East Coast. Figure on old basis, 


5,207. 
Beginning with January 1948, exports of grease were transferred from Miscellaneous“ to “Lubricants.” 
! Figure on new basis that excludes distributors' stocks in California and is comparable with subsequent 
years. Figures for 1947 on the old basis and comparable with preceding years are as follows: Lubricants, 
8,024; asphalt, 4,021; miscellaneous, 584. 
6 Negative quantity; represents net excess of unfinished oils produced over unfinished oils rerun. 
? Products from nat gasoline plants added to unfinished oil stocks. 


Imports of unfinished oils for further refining rose from 3.7 million 
barrels in 1949 to 7.7 million in 1950. Imports of residual fuel oil 
represented about 92 percent of total refined imports in 1949 and 91 
percent in 1950. 

Total crude run to stills set a new record in 1950, increasing from 
1,944.2 million barrels in 1949 to 2,094.9 million in 1950, a gain of 7.7 
percent. The average for 1950 was 5,739,000 barrels daily, including 
a sharp rise from 5,422,000 barrels daily in the first half of the year to 
6,052,000 barrels daily in the last half. 

The yields of the principal refined products from crude, compared 
with 1949, showed a decline in gasoline yield from 43.7 percent to 43.0, 
a sharp decline in residual yield from 21.7 percent to 20.2, an increase 
in distillate yield from 17.5 percent to 19.0, and a gain in kerosine 
yield from 5.2 percent to 5.6. The relative gains in the yields of light 
fuels reflected the stronger market for these products, while the 
decline in residual yield was due to the fact that the increased demand 
was met by larger imports and a heavy reduction in stocks. 
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1943 1944 1945 1946 1947 1948 1949 


Fiaurg 6.—Yields of principal products from crude run to stills in the United States, 1941-50, by months. 


TABLE 50.—Percentage yields of refined petroleum products in the United 
States, 1941-50 


Produet 1941 | 1942 | 1943 | 1944 | 1945 | 1046 | 1947 | 1948 [1948 t | 1949 | 1950 2 


Cracked................. 24. 4 213 22.0 | 23.2 | 23.3 | 225 
19.8 | 17.5 | 15.1 | 16.2 | 17.6 | 17.1 8 G 8 8 8 
Total gasoline......... 44.2 | 30.8 | 37.1 | 39.4 | 40.9 | 39.6 | 40.2 | 40.3 | 40.1 | 43.7 | 43.0 
Kerosine. ................... 5.2 5.1 50| 47| 47| 60| 60] 60] 60] 52 5.6 
Distillate fuel oil............ 13.4 | 147 | 148 | 144] 14.8 | 16.6 | 18.8 | 187 | 18.5 17.5 19.0 
Resid fuel all 2.3 | 26.9 | 20.2 | 27.7 | 27.8 | 4.9] 24.1 | 23.0 | 3.5 21.7 20.2 
Lubricating oil.............. 28| 291 271 25| 2.4| 27| 28| 25| 25| 23 2.5 
Wax wg —2— —— 2 e e .2 .2 .2 .2 .2 2 .2 .2 .2 .2 2 
// A .6 .5 .5 . 5 .6 .6 .7 .7 7 .9 .8 
Asphalt 26| 2.62.6 23| 23| 26| 27| 26) 2.5 25 2.8 
Road oll..................... 6 .6 .2 .1 .2 . 4 .4 .4 .4 .4 .3 
Still gas. .................... 5.95.9 61| 61] 60| 5. 146 40| 40| 42 4.0 
o melo 5553 (net) Seel .6 .72| 1.1 1.1 1.3] 1.83] 15) 18] 1.4 1.6 
¡e ss d .1| (9 .1| 5.8 | (45) 8 8 8 8 
Gier 2.21.3 .2 .1| $4.3] 21 
Shortage......................... 4.1 .4 .7 .8 .4 .1 2 .1 „ 
ell!!! iflIR IR 100. 0 |100. 0 100. 0 100. 0 100. 0 ¡100.0 1100.0 100. 0 100. 0 100. 0 100.0 


: Yields computed on the new basis for California to compare with 1949. 


* Not separated after 1946. 
e N dee e ce produced 
egative percen ; represents excess rerun over uced. 
* Added to finished ine production in computing yields after 1946. 


gaso 
* Added to crude in computing yields after 1946 


Total stocks of refined products amounted to 342.9 million barrels 
on January 1, 1950, ae 326.9 million on December 31, 1950—a 
decline of 16.0 million barrels, including a decline of 21.2 million in the 
California district and a gain of 5.2 million in other districts. The 
changes in total refined stocks, by quarters, were a decline of 40.8 
million barrels in the first quarter, gains of 6.4 million in the second 
quarter and 25.7 million in the third quarter, and a decline of 7.3 
illion barrels in the fourth quarter. 

The major ge da in refined stocks during 1950 was the decrease of 
19,4 million barrels in residual-fuel-oil stocks, including a decline of 
17.4 million in the California district and a decline of 2.0 million in 
other districts. Stocks of finished gasoline increased 5.1 million 
barrels, a a decline of 2.6 million in the California district and 
a gain of 7.7 ion in other districts. Stocks of distillate fuel oil 

28229458 60 
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decreased 3.5 million barrels, with a decline of 1.9 million in the Cali- 
fornia district and of 1.6 million in other districts. Stocks of kerosine 
were reduced 1.2 million barrels, including a decline of 0.2 million in 
California and of 1.0 million in other districts. Stocks of all other 
products increased 3.0 million barrels, with gains of 0.5 million in 
California and 2.4 million in other districts. 

The prices of certain representative products in specified markets 

have been shown in the Minerals Yearbook over a series of years as a 
eneral indication of price trends. Prices vary in different districts, 
epending on the distance the crude moves to the refinery and the 
Su EH movements of products to market by boat, tank car, or 
pipeline. 

The average price per gallon of Regular Grade gasoline at Oklahoma 
refineries was 11.9 cents in 1948, declined to 10.15 cents in 1949, and 
rose to 10.32 cents in 1950. The average tank-wagon price per 
gallon of kerosme at Chicago was 15.85 cents in 1948, declined to 
15.33 cents in 1949, and rose to 15.36 cents in 1950. The average 
value per gallon of a selected bright stock at Oklahoma refineries was 
31.67 cents in 1948, declined to 19.43 cents in 1949, and rose to 21.21 
cents in 1950. 

The average price of Bunker “C” oil at New York Harbor was $3.00 
per barrel in 1948, declined to $1.90 in 1949, and rose to $2.09 in 1950. 

The price per gallon of No. 2 distillate heating oil at New York was 
9.71 cents in 1948, declined to 8.17 cents in 1949, and rose to 8.35 
cents in 1950. 
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FIGURE 7.— Prices of Bunker “C” oil at New York Harbor, bright stock at Oklahoma refineries, tanx- 
voen prices of kerosine at Chicago, and Regular Grade gasoline at refineries in Oklahoma, 1941-50, by 
months. 
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REFINERY CAPACITY 


The total reported crude capacity of refineries in the United States 
increased from 6,696,300 barrels daily on January 1, 1950, to 6,963,644 
barrels daily at the end of the year—a gain of 267,344 barrels daily. 
The total capacity in operation increased from 6,222,998 barre 
daily on January 1, 1950, to 6,701,815 at the end of the year, while the 
total capacity of all shut-down units declined from 473,302 barrels 
daily on January 1, 1950, to 261,829. The total capacity under 
construction increased from 145,600 barrels daily on January 1, 1950, 
to 160,100 daily on January 1, 1951. 

The total crude capacity of refineries increased, in the 3 years from 
January 1, 1948, to January 1, 1951, about 929,000 barrels daily or 
over 15 percent. The 5 changes in capacity by refinery dis- 
tricts during this period were gains of 276,000 barrels daily for the 
Indiana-Illinois district, 191,000 for the Texas Gulf, 173,000 for the 
East Coast, 113,000 for the Louisiana Gulf, 92,000 for the Oklahoma- 
Kansas, 76,000 for the Mountain, and 72,000 for the California. 
Declines included 35,000 barrels daily for the Texas Inland district, 
26,000 for the Arkansas-Inland Louisiana, and 3,000 barrels daily for 
the Appalachian. 

Assuming that refineries could run annually at 95 percent of re- 
ported capacity, potential crude runs on January 1, 1950, were 6,361,- 
000 barrels and on January 1, 1951, 6,615,000 barrels daily compared 
with actual crude runs averaging 5,739,000 barrels daily in 1950. 


TABLE 54.—Petroleum-reflnery capacity in the United States, Jan. 1, 1946-51 


d Number of refineries Capacity (barrels per day) 
be Oper Build 
d ulld- 
ating Total ing 

/r oa oos 364 
/ AAA 361| 38 3999 
A 352 
1040. 88 336 
IM A seus 320 
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AVIATION GASOLINE 


The total demand for aviation gasoline rose from 15.2 million 
barrels in 1946 to 43.0 million in 1948, declined to 42.8 million in 1949, 
and rose to 46.6 million in 1950. Exports of aviation gasoline in- 
creased from 2.3 million barrels in 1946 to 6.2 million in 1948, rose to 
8.8 million in 1949, and declined to 7.0 million in 1950. The domestic 
demand for aviation gasoline in continental United States amounted to 
12.9 million barrels in 1946, rose to 36.7 million in 1948, declined to 
34.0 million in 1949, and increased to 39.6 million in 1950. This 
domestic demand included reported deliveries to all military agencies 
of 17.6 million barrels in 1948, 16.8 million in 1949, and 19.9 million 
in 1950. 

The total demand for aviation grades of 100 octane and above 
amounted to 33.2 million barrels in 1948, 33.8 million in 1949, and 37.6 
million in 1950. The total demand for lower grades and components 
was 9.8 million barrels in 1948, 9.0 million in 1949, and 9.0 million in 
1950. Changes in the indicated total demand by districts in 1950, 
compared with 1949, were increases of 1.2 million barrels for district 1 
and 0.5 million for district 2, a decline of 1.2 million for district 3, and 
increases of 0.2 million for district 4 and 3.1 million for district 5. 

Jet fuels are not included under aviation gasoline as they are pri- 
marily blends of low-grade gasoline with either light distillate fuel oil 
or kerosine. 

Aviation gasoline is discussed separately because of the special 
interest in this type of fuel, but all aviation-gasoline figures are also 
included in the total figures for motor fuel and gasoline in this chapter. 
The figures for aviation gasoline represent the amounts so identified 
and reported by producing companies but do not include the aviation 
consumption of regular automotive types of gasoline that are used by 
many small planes. It should be noted that, in the production figures 
for aviation gasoline, the item “transfers out" represents rejected 
material returned for use as automotive gasoline; this item is sub- 
tracted from the gross production figure of aviation gasoline to deter- 
mine the net production of e grades. 


MINERALS YEARBOOK, 1950 


946 


sez ‘IT 621 'I 61£ 'T 1111 £16 Z80'I | 628 £60'1 | 928 698 IL 086 a [BIOL 
£20 ‘g sí 179 99 991 ger 98C 692 a 0r— £I eee O AAA ee EN 9 0, 
981 CS 91 H 91 8 H 71 0c g 11 11 ZI . T 
C9 '9 059 89 SLL 919 IZL 88h zos Hr 922 [401 69€ NN ER £ PSIA 
96F ‘I LI [42 ys £6 951 98 261 971 96 LOI FSI SEL A EE Pur BR Z ounst 
gge 6£ 8l 0% H eL P |t! tc y ve E GU KE eg eecht AS I PISIA 
:S9peiá 19910 
_  _ _ —_-4—— a e a Á == HA. 22 == Lee Lee, 
91 196 7 079 7 ww 7 908 * AA MM ER UR is hi 
HK 619 Z8} 969 049 048 0L 0L SCH 6ST ‘T | $64 179 JJV 9 PINSIC 
Ued E £ £ £c i 91 9g 21 g gv £c . vi A e tt y PSIA 
HAN C16 “1 859 ‘I 889 ‘I 079 * eee Tree nanne £ Psa 
040 € cce 0ce Ise 619 £82 90€ TIC 047 012 voz SI Wetz ASA ara C VLSI 
096 L 86 94 881 eel 031 £02 781 921 091 6€1 981 e. a a TR IL PISIA 
:9A0q€ PUB 9ug290-00I 
:839/1351p Aq 'uorjonpoiqd 
geg 9% gz ez 02 e 09 ES 07 0c 8 0c f IER QM s1uouoduroy) 
6 009 ‘8 099 972 69 69 £/8 4.8 298 [124 092 569 609 77 "WEE EE peusig 19-10 
££ 128 ‘ee gp 'C 0c9 * 817 * 099 * HER r 1908% eee er | ee loot eee eee: "9A0QB PUB 9UBI90-00T 
; ' :89p918 Aq ;'pusurop [920], 
‘og 266 ‘ES sel % 179 2 6£4 ‘Z 9187 wee lJ£67£ | Gv | eS Le Large Lee Lee o0: SO p [y :puvurop orjsauro(q 
‘Se 901 “y 901 7 026 '£ 68 ‘E ye € Log'e | Sc '€ | L69 € , dep epis. sopeid 19010 
Te see ‘E see € 206 7 211 2 LIS 7 GUT DELE DIS 1990 8$. 100€. 12519. ] 00 € | OLUR [07th 9A0qB PUB 9u9720-00I 
810018 
‘9 FOL e Cer eez 962 £29 908 789 OU? SO I | 249 186 LLL ` ON Ah Leet Eed keete s110dxH 
£ 899 ‘Z ver 896 €8£ LLG [4 74 coc 06% LI 891 29 98 WH, ` E Ee 8 1 NO SI9JSUBA L, 
81 Ser II 6211 61e 'I 1111 £16. 880 1648 860 | 978 698, | ZZ, | 086 NN Ro Sp 19y10 
t£ STZ ‘Se 286 * 679 'c #8 * 908 7 66S. | SQLS 108908 (201€ erer ee e 9408 pug Soco gor 
:uomonpolq 


— ̃᷑H—ͤͤ———— — — oM — — — ———M—M—— ——— — — ———— 


GE Pu AUN 1900190 |. nn 1sn3nv| mr | oung | Avy | mdy Lomp eri Es 


6761 


[srexreq Jo spussnoq L] 
sqyuov Aq 661 uy pus *(18303) 8581 “203898 POUN OYI uy unos uoryvjav jo gopngpeg 3uereg— 99 HAN. 


Digitized by Google 


947 


PETROLEUM AND PETROLEUM PRODUCTS 


656 1 UU ereduroo 07 “SISBQ MIN 
od sapnyouy « 
'eujose3 QATJOWIOING SB pesn [VLU 399(93T 1 


991 TT oh [ree ¡sele "eng 6617 809 % | ese e "oer |90]'e€ | €60% | 626% Ier" oL 

LS9 ‘6 £29 899 yu 978 676 276 z% | 098 L£0'l | 916 899 CN EEN 9 n 
69€ 91 II QI et y» T£ LG TE 9e | SE I£ C 8 y VSIA 
849 % bl 7 91 7 L£8 1 226 ‘T 179 | ETZ (mees |9987 | LBT 7 |6207 (ssl: £ PSIA 
001 7 eee 206 Sh 777 get ese LOE 25 0€ Tze vol SE ` ie Ri ad REALE FY 7 0d 
Gu 61 £8 HI +07 761 991 LS 991 LSZ 881 Lvl „% TPSA 

:5]04951p Aq ,'pueuiap [BIOL 

901 y 901+ | 026 ‘E 68» L KEE 265 'e (ER | L69'€ "meigeleg 16%, | Oco'g rr WoL 

CN: CN: 082 ‘I 960 *T 196 o 6211 | 6ST‘T |800'I | ¿£8 9£0'I | SZOT | em AN g n 
62 69 Wéi Op ££ le Cy ye OF OF 8r 97 77 A y PSIA 
908 ‘I 908 ‘T 969 ‘I 889 1 80s 1 yop “1 | SZE'T et | OZO'T. | 2P8"T | FOOT mt | OGRE PTT rrr rrr € ug 
979 979 veh d Wéi 269 2 2 912 852 764 SLL D ee 6 VSIA 
86€ 86€ 99€ £62 Cot 667 LOE it oo  |s8e le Sr lp. [eee eee 1 PMSA 

"Spe 12030 

see's j see's | 206% LI 'g 218% 58 B | ost'e | r'e ss | 009'2 ele odere Olle 0d, 

950 51 950 1 +98 126 H8 c06 * 698 600 | £80'1 | 8€8 628 888 — Ts Pnsa 
6 „ 6 8 L L g 6 8 11 I 6 01 VENE. doe ECCE ORIG DDR Y y VSIA 
065 1 069 ‘I soe 1 999 1 cer el rie“! | £89'I | 699'T 908 mat | 688T | 9T p — ö — £ PSIA 
esp £6) veh vee ger Itt Logg 26€ ge 6d | OIE 9e |t srr g LISI 


10€ 10€ D 097 761 Le d 9I 68% IS 9tt 21€ Vc TONSA 
| :940Q8 PUB 318)90-001 
:pojtod Jo pue 's3ojz1sjp Aq 810018 


1950 


MINERALS YEARBOOK, 


948 


ses ‘TT 28 ST KK Wu aeig kä est "Slab oL 
£0 'e Wt. 10%. ue AE DE. MEE. eroe nemine 9 He 
gst c£ 61 £I gI 6 Ob: AA E AT AS PMSA 
£19 9 159 SU 0 £04 TY ME DA 2279192. TRhOT ACA £ Psa 
96 'I 291 OF Ox Zl IZI DAE. "Ee EE r O E SH g Ponsa 
£9€ 66 t— 99 8 97 E a aii ina I PSIA 
Spun 19710 
g ‘Se 698 2 56 'c 8c. 7 Cee 7 res I 908 $. E e E TEE IROL 
Les 8 998 922 964, SCH HIE . . E 9 Pa 
Iz 71 07 01 Ic 91 AI (nokta A toc eec pes 7 PSIA 
LEI ‘lz , E se ae AIT £ PSIA 
040 '£ FI* 98} Isc £r C61 UE? PRESA L PISA 
096 ‘T 871 021 971 991 811 ONU. e ii e ET ENEE I LISI 
| :9AOq€ pue ou9v720-00I 
| | | :839138Tp Aq *uoronpo4q 
cee 001 29 Ig 9% 62 Ep. TEE Serr sree oe eee EE $1uouodurio-?) 
009 8 198 SES 909 269 GA Kb, A JE E EE peusrug 19910 
Is '££ o A MAA A a er én 9408 pur 9UBII0-YOT 
:S9pe13 Aq Dean [970,], 
066 ‘ee 07 E. LGE | OS 09 £ TEST eet. eet So p HV Dap oho 
901 7 rer I ee E ven Sh rmn s9ope13 19710 
BEE ‘E OE LS LEE d IA SiS T MT e EE 9A0QB PUB ouv]20-00I 
810018 
994 8 287 £96 ose Uc 997 reer F $110d X4 
899 * 819 907 99€ 907 88 rn DEE E EE t Mo SI9]SUBI ], 
8£4 ‘II 960 1 228 607 Lilo | 9€8 coc coco SpA 19410 
giz ‘se 698% | FT: | ZE: KANN: CN [77777 EE EES oA PUL Qu9]90-00I 
¿00/39 DOLL 
GE) VON ͤ . rg 
eunf | Bw | tudy | qo19]q | qe | nuer 
6F61 
[s[9.118q jo spuesnoq.L] 


sqyuour 4d 0961 pus (19301) 6761 ‘SOIIG pojrug ou ur eurpose3 uorjere Jo sons JUONES—"9Q TIAVL 


Digitized by Google 


949 


PETROLEUM AND PETROLEUM PRODUCTS 


"$j10dxe sepnjou] g  “9U[[OSUÍ 9AJI0UIOINB SE POFN [819981 joe[owp e mau ÁISUJUIOLZ y 
99L T* £49 ‘OF vto 9 99€ + | £49 °} | 516 7 | 126 7 | 092 | 986 ‘£ | 289 '2 280 8 | OCI E | 962 E 868 uʒʒ 0. L 
299 6 962 ‘ZI GL" 940 “1 821 “1 009 “1 969 'I 9IZ'T | 900'I 118 e 516 Is» J et 9 PERSIA 
69€ ves 08 16 LW 9p 9€ 96 9€ oe Lg 8C ez d e CERE Oe ER oM DOCE y PLIST 
929 9 68€ ‘SZ 898 * Lëg * 629 ‘Z 989 ‘Z 997 | 500% 7817 | IMIZ 999 1669 1 | ozer i ee, E PIa 
001 7 yo 7 18% 986 vee 997 819 09€ 239 199 99€ woe ole gras "EE M et, Agee ee EE t PISTA 
990 ‘Z oct ‘e 089 LLZ SIE LIE 99€ £cl PEZ 941 861 91⁵ OFT BODL ae a T PMSA 
np 4d Deep [930], 
SSS. Kell A SSS El El Eed 
901 7 9L* “e CH “€ er» € Gah: 0€0 “€ EIS | OEPS | 049 “E | 098'E | FeI'F | €89'Y | OIL 6699/0 „7 10. 
¿TE * 129 1€9 289 169 £69 929 296 6711 | OPI'I ¿TZ 'T 6171 1 [629 71 t A ee ee eee 9 PENIS 
69 H HL 8¹ 801 86 18 LL ys 194 99 99 09 OF nm ENEE 5 PUISIA 
908 l 969 ‘T 969 ‘T 589 1 009 ‘T 40€ ‘I LES "TI 967 1699 1 698 1 | 2£6'T | ZS 9 0 2 Vente £ PHIWIG 
979 302 c0 ole 979 ZLy TIS Déi 997 767 £09 979 9€9 ) a eg is ae T € PEISIA 
86€ ELE ELE 36€ £0) 99» 04€ 99€ £0€ 88 LE Tee 607 /^^ MEE ME . c: T PRSIA 
ep 10730 
see '€ Lg LA 208 U 99 “€ 046 b 097 ‘8 | Ze | 888 E | 207 ˙ 940% | QUE rea 7 POL 
9*0 ‘T 808 268 801 “1 696 069 968 196 626 086 9*8 C04 HA ,., EE ee 9 PNA 
6 9I 91 61 It 144 41 81 91 61 91 0c VI Bb s E Ee E y PIII 
06* 1 £96 ‘T £96 'T 67 T (ch £69 1 £TO'TI 979 les 1 | PZ9OT | L9L'T 169 1 | 909'T | tE9'T Ire € VINO 
GA £99 £99 209 9887 Li 797 897 697 ad Sle 69€ LGL? VOUS WT OO € 390:381q 
10€ Oct ozz ye C9C ut 022 HS 841 8 65 Lle 68€ VVV Lorne 
:940Q8 PUB 9u€390-001 


pohed JO pue np 4d “10098 


950 MINERALS YEARBOOK, 1950 


MOTOR FUEL 


The total demand for motor fuel set another new record, increasing 
from 953.1 million barrels in 1949 to 1,019.0 million in 1950, a gain of 
6.9 percent. Exports declined sharply from 39.4 million barrels in 
1949 to 24.5 million in 1950. Domestic demand in continental 
United States increased from 913.7 million barrels in 1949 to 994.5 
million in 1950, a gain of 8.8 percent. The domestic demand for 
aviation gasoline, included in the total, rose from 34.0 million barrels 
in 1949 to 39.6 million in 1950. There were no imports of motor fuel 
in 1949 and only 0.2 million barrels in 1950. 
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FIGURE 8.— Production, domestic demand, EE and stocks of motor fuel in the United States, 
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TABLE 57.—Salient statistics of motor fuel in the United States, 1948 (total) and 
1949, by months 


[Thousands of barrels] 


Apr. | May | June | July 


Production: 

Refinery line: : 
Gasoline............................- 70, 856 67, 238 | 71,666 | 69, 394 467 
Naphtha............................- 1, 454 1,194 | 1,239 | 1,209 1, 273 

Na gasoline, eto 13, 053 12, 397 | 12, 532 | 12,013 | 12,491 
Less sales of LP-gases and transfers of 

cle products jj 4, 553 3,644 3, 243 3,208 „ 278 

Motor ¡ET A eee 11 11 11 11 11 

Total poroduetion. 80, 821 77,196 | 82,205 | 79,419 | 82, 964 
y BVEIBEO ...— 88 2,607 | 2,550 2,573 | 2,652 | 2,047 2, 676 
II ³Üü . d AA t 8 
FFG! Wh ania 3,995 | 3, 8,832 | 4,231 | 3, 528 2, 399 
Daily average...........................- 129 128 136 118 77 
Stocks, end of period: 
Finished geosaoline 108, 544 |117, 496 117, 020 |113, 164 |106, 068 | 103, 867 
Natural gasoline, etc..................... 6,217 | 7,028 405 | 7,253 | 7,418 | 7,031 7, 668 
Total stock 114, 761 |124, 524 124, 273 |120, 582 1113, 009 | 111, 635 
Domestic demand...........................- 63, 125 | 57, 980 75,318 | 81,665 | 83,374 | 82,129 
Daily aeerage net 2,038 | 2,071 | 2,364 | 2,511 | 2,634 | 2,779 2, 649 
1949 —Continued 
1948 
(total) 
Aug. | Sept. | Oct Nov Dec. | Total 
Production: 
Refinery gasoline: 
asolln ee 71,686 | 69,720 | 72,258 | 69,005 | 72,626 |837, 495 | 801, 416 
Naphtha... L 383 1, 326 1, 368 1, 364 1,660 | 16, 099 1 
Na gasoline, etc. .............. ll... 13, 142 | 13, 354 | 14, 033 | 14,329 | 14, 779 |157,086 | 146,721 
Less sales of L P-gases and transfers of 

cycle products . 3,915 | 4,029 | 4,430 | 4,923 | 8,505 | 48,452 | 44, 905 

Motor E A d 11 11 30 30 30 189 
Total poroducetlon 82, 307 | 80,382 | 83,259 | 79,805 | 83, 590 962, 417 | 921, 923 
i E U9 ENEE eco ote isis 2,655 | 2,679 | 2,686 | 2,660 | 2,696 | 2,037 2, 519 

IDDOFIS- MN A A E A vd E AS MA 
o A A A A ev rade 4,020 | 2613 | 2,867 | 2,262 | 1,859 | 39,347 | 37, 302 
Daily average..........................-- 130 87 92 75 60 108 102 
Stocks, end of period: 

Finished essaoline -.-.---------------- 97,724 | 94, 445 | 96, 194 | 97, 173 |103, 586 |103, 586 | 95,481 
Natural gasoline, ett 7,391 | 7,607 | 6,923 | 7,141 | 6,831 | 6,831 5, 579 
Total stock 105, 115 |102, 052 |103, 117 104, 314 110, 417 |110, 417 | 101, 060 
Domestic demand 84, 707 | 80,832 | 79,327 76, 346 | 75,628 |913, 713 | 871, 270 
Daily average............................ 2,732 | 2,694 | 2,559 | 2,545 | 2,440 | 2,503 2, 381 


1 LP-gases and other natural-gas liquids used for other than motor fuel. 
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TABLE 58.—Salient statistics of motor fuel in the United States, 1949 (total) and 
1950, by months 


[Thousands of barrels) 
1950 ! 
Apr. | May | June | July 
Production: 
Refinery gasoline 
Gasoline. Zug seeseseber me EYE 66,810 | 73,074 | 73,208 | 78, 305 
ee eer ses 1, 444 | 1,884 | 1,920 2, 060 
Natural gasoline, etc 13, 909 | 14,229 | 14,237 | 14,985 
sales of LP gases and transfers 
of cycle products 3 4,664 | 4,403 | 4,201 4, 350 
Motor benzol, etc. ....................... 17 17 17 17 
Total production....................... 77,606 | 84,801 | 85,181 | 91,017 
y average 2, 587 | 2,736 | 2,839 2, 936 
o y EE “ 1 3 2 4 
¡A A ] AA 2,357 | 2,227 | 1,914 1, 902 
Daily average 79 72 
Stocks, end of period: 
Finished gasoline......................... 119, 584 |112, 915 
Natural gasoline, etc 7, 363 7,950 | 8,163 
Total stocks 127, 534 |121, 078 
Domestic demand 80, 348 | 89,033 
Daily average...........................- 2,678 | 2,872 
1950 '—Continued 
1949 
(total) 
Aug. | Sept. | Oct. | Nov. 
Production: 
Refinery line: 
CA AAA E 80, 199 | 74,853 | 77,774 | 74, 804 837, 495 
Nabels k 2,168 | 2, 2, 04 2, 16, 099 
Na gasoline, ett 15, 442 | 15, 459 | 16, 469 | 16, 251 157, 086 
ol Song of LP gases "a Sie 5,106 | 4,866 | 5,374 | 5,742 48, 452 
cycle products 2 
Motor benzol, eto 7 7 7 5 189 
Eo procesion TFC 92,710 | 87, 839 | 90,917 | 87, 322 1,024,448| 962, 417 
ii Daily &verage........................ 2, 991 33 Ki ae 2, 637 
jur. A A H He. A Oe, P ,, Lo 3 Ee 
dann DEE 1, 585 380 | 2,340 | 2,047 39, 347 
Daily average............................ 51 79 7 108 
Stocks, end of period: 
Finished gasolin ee. 99, 423 | 97, 904 | 97, 844 100, 995 103, 586 
Natural gasoline, etc 8,667 | 8,581 | 8,226 | 7,636 6, 831 
Total stocks......................------ 108, 090 |106, 485 |106, 070 |108, 631 110, 417 
Domestic demand............................ 04, 86, 766 | 89,126 | 82, 718 913, 713 
EE 892 | 2, 2, 503 


3 Preliminary figures. 
3 LP-gases and other natural-gas liquids used for other than motor fuel. 
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Production.—The total production of motor fuel rose from 962.4 
million barrels in 1949 to 1,024.4 million in 1950. Production in 
1950 included an SNE of 903.4 million barrels of gasoline and 
naphtha from crude oil at refineries at a yield of 43.0 percent and an 
output of motor fuel from other light oils amounting to 121.0 million 
barrels. The latter figure was obtained by adding the total production 
of light oils from natural gas to the small amount of motor benzol 
derived from coke ovens and subtracting from this total the amount 
of these oils that does not eventually end up as motor fuel. The 
production of these light oils totaled 181.7 million barrels in 1950, 
and the amounts used as other than motor fuel totaled 60.7 million 
barrels, leaving a net production of all types of motor fuel of 121.0 
million barrels. If the small import of 0.2 million barrels of gasoline 
is added to the production of 1,024.4 million barrels it amounts to a 
new supply of 1,024.6 million barrels in 1950, from which the increase 
of 5.6 million barrels in the combined stocks of finished gasoline and 
natural gasoline is deducted to arrive at a total demand for motor 
fuel of 1,019.0 million barrels. 

Yields.—The average refinery yield of gasoline and naphtha from 
crude oil declined from 43.7 percent in 1949 to 43.0 in 1950. The 
reduction in ped reflected the relatively greater increase in the 
demand for other products, as well as the gain ın the amount of natural 
gasoline blended at refineries from 9.1 percent of the total refinery 
output of gasoline in 1949 to 9.5 percent in 1950. 

Exports.—Exports of motor fuel from continental United States, 
including shipments to the Territories, declined sharply from 39.4 
million barrels in 1949 to 24.5 million in 1950. Shipments to the 
Territories rose from 5.6 million barrels in 1949 to 5.9 million in 1950, 
while exports to foreign countries declined from 33.8 million in 1949 
to 18.6 million in 1950, a loss of about 45 percent. 
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Domestic Demand.—The domestic demand for motor fuel set 
another new record, increasing from 913.7 million barrels in 1949 to 
994.5 million in 1950. Average demand rose from 2,503,000 barrels 
daily in 1949 to 2,725,000 daily in 1950. Domestic demand in the 
first quarter of 1950 averaged 2,322,000 barrels daily, a gain of 7.5 
percent compared with the first quarter of 1949; demand in the second 
quarter averaged 2,852,000 barrels daily, a gain of 8.0 percent; demand 
in the third quarter averaged 2,968,000 barrels daily, a gain of 10.3 
percent; and demand in the fourth quarter was 2,749,000 barrels 
daily, or 9.3 percent above that in the last quarter of 1949. 

The annual survey of the Bureau of Public Roads includes an 
analysis of civilian motor-fuel consumption based on tax returns of 
the various States. The total given in this survey is considerably 
smaller than the domestic demand shown by the Bureau of Mines. 
The difference represents deliveries to the armed forces, any losses 
in 5 and transportation before the point of tax incidence 
and any commercial or industrial uses of gasoline or naphtha not 
recorded in the exemptions from State taxes. On the other hand, 
the survey includes, in addition to gasoline, Diesel and other fuels 
for highway use. 

In 1949 the total use of motor fuel shown by the Bureau of Public 
Roads was 877.0 million barrels, including 772.2 million for highway 
use, 95.4 million for nonhighway use, and 9.4 million allowed for losses. 
Highway use included 8.6 million barrels of fuels other than gasoline, 
primarily Diesel oil and liquefied gases. This figure was incomplete, 
as two States did not tax these fuels, and six other States taxed them 
but did not separate the data from gasoline use. In 1950, the total 
use of motor fuel amounted to 959.0 million barrels, including 848.9 
million for highway use, 99.4 million for nonhighway use, and 10.7 
million allowed for losses. 

Production and Consumption, by States.— Table 60, showing the 
production and consumption of gasoline by States, is designed to 
indicate roughly the areas of surplus production and deficit supply. 
The refinery- production figures are compiled from reports to the 
Bureau of Mines and do not include the natural gasoline which does 
not pass through refineries. The consumption figures used are com- 
pre from State tax reports by the American Petroleum Institute. 

hey include deliveries to the armed forces for use in continental 
United States but exclude shipments to the armed forces abroad. 
Some losses and at least part ot the naphthas not subject to taxation 
are excluded. 

In 1950, refinery production &mounted to 998.1 million barrels 
and consumption, as defined above, to 967.0 million barrels. The 
production figure includes & large part of the gasoline for export 
and also part of the additions to storage in 1950. The consumption 
figure of 967.0 million barrels in 1950 was 27.5 million less than the 
Cone lie demand figure of 994.5 million barrels shown by the Bureau 
of Mines. 

Comparison of production and consumption by broad districts 
indicates the major problems of distribution between surplus and 
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deficit areas. The Gulf Coast district (including Texas, Louisiana, 
Mississippi, and Alabama) showed a refinery production of 358.5 
million barrels of gasoline in 1950 compared with a consumption of 
107.5 million—a surplus of 251.0 million. Known movements out 


TABLE 60.—Production and consumption of gasoline in the United States, 
1948-50, by States 


[Thousands of barrels] 
1948 1949 1950 ! 
State " 85 5 
onsump- nsum onsum 

Production tion 1 P- | Production tion 2 P- | Production tion 2 Pp- 
Alabhamwss (2) 11, 342 (3) 12, 239 (3) 13, 653 
EEC ok A A 4,936 |............ 5,059 |............ 5, 569 
Arkansas. _....-.-.-----.----- 6, 026 7, 806 6, 642 8, 445 7, 756 0, 147 
California..................... 4 126, 214 86, 744 4 135, 578 89, 506 1 139, 867 91,776 
E AA 2, 618 9, 416 3, 423 10, 029 3, 844 10, 828 
¡AN Eeer geg ge 10,528 |............ 11,174 |. ciue 12,154 
Délaware.. E, DEEG USB. EE AT ll EE 2, 395 
District of Columblia..........]............ 3,992 |............ 4, 35888 4,715 
¡AAA A A ni eie 17,3800 18, 6200 20, 922 
e See 37,984 15,195 5 6, 204 16, 403 5 7, 820 18, 442 
dans arado (e) 4, 164 (8) 4, 372 4, 756 
Hines 7 65, 500 46, 926 7 67, 539 49. 743 171,215 54, 276 
Indiens 53, 387 25, 059 58, 314 26, 421 ; 29, 222 
1J7ͤöÜêͤêö—.ß E 20, 239 |............ 21,312 |... 22, 734 
KANSAS ⁵ ⅛ðL 8 $ 40, 970 16, 186 8 39,373 16, 746 8 46, 088 17, 566 
Kentucky. e. 9 10, 694 11, 602 9 12, 909 12, 506 $ 13, 210 13, 640 
Louisiana. 3 71, 670 10, 475 3 82, 109 11,722 3 84,125 13, 195 
Iii. EE 4,998 |............ 5,150 1... A 5, 400 
Maryland ls (5) 10, 572 (5) 11, 491 (5) 12, 830 
Massachusetts 0 3, 803 20, 619 10 2, 926 21, 937 10 1,455 23, 634 
Michigan 11,879 41, 034 12, 042 42,171 11,787 46, 611 
Minnesota.................... 19, 604 ( , 658 M 22, 046 
M a F 8 8. 594 (3) 9, 480 3) 10, 333 
Missouri 9) 23, 435 (8) 25, 204 (5) 27, 732 
Montana 4, 545 4, 860 5, 447 5, 095 6, 756 5, 389 
Nebraska. .....-.-..---------- (9) 9, 562 (8) 10, 031 (8) 10, 986 
A ęñ 8 1,558 8 Easa CE 1,818 
New Hampshire. .............]............ 2,862 |.......... 2,970 |............ 3,187 
New Jersey 34, 651 20, 393 35, 096 27, 922 51,172 31, 378 
New Mexico.................. 2, 303 4, 663 2, 397 4, 882 2, 717 5, 453 
New York.................... 8, 858 54, 359 , 037 58, 710 9,171 63, 046 
North Carolina. 18,162 |............ 19, 821 ee - 22, 268 
North Dakota... 5,968 6,2400000 6. 249 
/r AA 35, 847 46, 486 38, 862 49, 165 50, 117 53, 691 
Oklahoma.................... 43, 861 14, 637 45, 694 15, 437 51, 906 16, 813 
ÜTOPOHl i oso . A 11,298 [resi nens 11. 4344. 12, 313 
Pennsylvania 69, 446 46, 937 74, 587 49, 287 79, 181 53, 056 
Rhode Island................. (10) 3, 634 (10) 3, 748 (10) 4,072 
South Carolina (4) 9, 188 (5 10, 049 (5) 11,024 
South Dakota 6,074 „ AAA 6. 634 
Tennesse (9) 13, 693 (*) 15, 200 ( 16. 752 
FCC 275, 812 63, 447 279, 247 65, 531 274, 326 70, 322 
A v 5,170 4, 240 6,711 4, 445 ; 4, 918 
Vermont... EE E 2 AOL a os e 2, 320 
PIC ³éA ceo eed 18 100 0 E 17, 82h 19. 830 
Washington (4) 14, 738 OI 15, 019 WI 16, 221 
West Virginla........-.....-- 2, 616 8, 070 2, 405 8, 409 1, 978 8, 915 
Wisconsin... (7) 20, 894 (7) 21, 850 ) 23, 571 
Wownes ; 9 12, 132 2, 876 $11,819 2, 970 012, 624 3,124 
Total................... 895, 086 845, 706 939, 051 893, 221 998. 093 966, 986 


1 Preliminary figures. 

3 American Petroleum Institute. 

3 Alabama and Mississippi included with Louisiana. 

4 Washington included with California. 

5 Maryland and South Carolina included with Georgia. 
6 Idaho included with Wyoming. 

? Minnesota and Wisconsin included with Illinois. 

8 Missouri and Nebraska included with Kansas. 
Tennessee included with Kentucky. 

1* Rhode Island included with Massachusetts. 
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of this district in 1950 include shipments to the Atlantic States of 
166.7 million barrels by boat and pipeline deliveries of 14.1 million 
barrels to the Atlantic States, 22.2 million to the Central States, and 
1.7 million to the Mountain States. In addition, there were some 
barge and tank-car shipments to other States, and a considerable part 
of United States exports originated in this area. 

The Atlantic Coast States produced 148.8 million barrels of gasoline 
in 1950 and consumed 309.3 million—a deficit of 160.5 million. The 
BE receipts from other districts in 1950 included 166.7 million 

y boat from the Gulf Coast district, 5.9 million from California, 
3.2 million by barge from the Central and Gulf States, and 14.1 
million by pipeline from the Gulf States. The movements out of 
the Atlantic Coast States included 4.8 million barrels by pipeline to 
the Central States and a considerable volume of export and overseas 
military deliveries. 

The Pacific Coast district (California, Oregon, Washington, Nevada 
and Arizona) produced 139.9 million barrels of gasoline in 1950 and 
consumed 129.1 million. With a decrease of 2.3 million barrels of 
finished gasoline stocks, there was a surplus of 13.1 million barrels for 
export or delivery to other States. Of this amount, 5.9 million barrels 
represented deliveries by boat to the Atlantic Coast States. 

he Rocky Mountain States (Idaho, Montana, Wyoming, Colorado, 
Utah, and New Mexico) produced 33.6 million barrels in 1950 and 
consumed 34.5 million—a deficit of 0.9 million barrels, which was the 
balance of receipts from and shipments to the Pacific Coast district 
and States to the east. Pipeline receipts from the Gulf States 
amounted to 1.7 million barrels in 1950. ! 

The remaining Central States produced 317.4 million barrels of 

asoline in 1950 and consumed 386.6 million—a deficit of 69.2 million 

arrels 0 by receipts by pipeline, tank car, and barge from 
adjacent districts. The principal known movements in 1950 were 
receipts by pipeline of 22.2 million barrels from the Gulf States and 4.8 
million barrels from the Atlantic States. 

While by no means complete, the foregoing review gives a fair idea 
of the general domestic distribution of motor fuels and the trends of 
consumption in different areas. 

Methods of Distribution.—The total deliveries of gasoline by pipeline 
rose from 278.0 million barrels in 1949 to 306.4 million in 1950. The 
major part of this movement was within the main districts. Inter- 
district movements recorded in 1950 comprised a movement of 14.1 
million barrels from district 3 to district 1, of 22.2 million to district 2, 
and 1.7 million barrels to district 4. The pipeline movement from 
district 1 to district 2 amounted to 4.8 million barrels. 

The boat movement of gasoline from the Gulf Coast to the East 
Coast district rose from 155.6 million barrels in 1949 to 166.7 million 
in 1950. Receipts by boat on the east coast from California increased 
from 0.7 million barrels in 1949 to 5.9 million in 1950. 
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Stocks.—Stocks of gasoline, as reported, include stocks held at 
refineries and bulk terminals and by pipelines but not stocks in sec- 
ondary distribution tanks, in consumers’ hands, or in military custody. 

Stocks of finished gasoline increased 5.1 million barrels in 1950 from 
103.6 million on January 1, 1950, to 108.7 million on December 31. 
Stocks of natural gasoline and other natural-gas liquids increased from 
6.8 million barrels at the beginning of the year to over 7.3 million at the 
end of 1950—a gain of 0.5 million barrels. Stocks of unfinished gaso- 
line increased from 7.9 million barrels to 8.1 million during the year 


CNN 


1 


4 
E 
2 


FIGURE 9.—Stocks of finished gasoline in the United States, 1047-50, by months, with figures representing 
day's supply at certain periods, also stocks of distillate fuel oil 1947-50, by months. 
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The change in finished gasoline stocks, by quarters, in 1950 included 
a gain of 21.3 million barrels in the first quarter, an unusually large 
decline of 18.9 million in the second, a further decrease of 8.1 million 
in the third, and a substantial gain of 10.8 million barrels in the last. 

Stocks of finished and unfinished gasoline combined increased from 
almost 111.5 million barrels on January 1, 1950, to 116.8 million on 
December 31. The principal changes, by refinery districts, were a 
decrease of 2.3 million barrels in the California district and gains of 
1.8 million for Indiana-IIlinois, 1.5 million for the East Coast, 1.3 
million for Oklahoma-Kansas, 1.2 million for the Louisiana Gulf, and 
1.1 million barrels for the Texas Gulf. i 

Stocks of finished gasoline and natural gasoline, used in computing 
the total demand for motor fuel, represented 43.7 days’ supply at the 
end of 1950 compared with 50.0 days’ supply at the end of 1949. 


TABLE 64.—Days’ supply of motor fuel on hand in the United States at end of 
month, 1948-50 ! 


Month 
January.................... 46. 5 2.1 48.6 49.3 2.8 52.1 50.0 3.2 53.2 
February................... 44.8 2.0 46.8 47.1 2.8 49.9 47.9 3.1 51.0 
EC d A eens cages 40.9 1.9 42.8 45. 1 2.8 47.9 45.3 2.8 48. 1 
AUFL... AAA 38.8 2.1 40.9 42.2 2.6 44.8 40.6 2.7 43.3 
MAY A 36.7 2.1 38.8 39.1 2.5 41.6 36.8 2.7 39.5 
ir. 86 34. 8 2.2 37. 0 38. 9 2. 6 41. 5 35. 1 2. 7 37. 8 
/i Ee 33. 4 2. 3 35. 7 36. 3 2. 7 39. 0 33.2 2.8 36.0 
August. escoria colas 32.9 2.4 35.3 35. 1 2.7 37.8 33.5 2.9 36. 4 
September 32. 7 2. 5 35.2 35. 6 2. 9 38. 5 33.2 2. 9 36. 1 
October 33. 4 2. 4 35. 8 36. 7 2. 7 39. 4 34.6 2.9 37.5 
November.................. 35.9 2.4 38.3 38.9 2.8 41.7 37.5 2.8 40.3 
December.................. 44.1 2.6 46. 7 46.8 3.1 49.9 40. 9 2.8 43.7 


1 Stocks divided by the daily average total demand (domestic demand plus exports) for succeeding month. 
3 Preliminary flzures. 


Prices.—The average dealer's net price for Regular Grade gasoline 
(exclusive of tax) in 50 representative cities in the United States 
provides an index of gasoline prices at the wholesale level. This 
average price, according to the American Petroleum Institute, rose 
from 12.33 cents per gallon in 1947 to 14.55 cents in 1948, 15.05 cents 
in 1949, and 15.10 cents in 1950. The average service-station price, 
also reported by the American Petroleum Institute and including 
State and local taxes but not Federal tax, rose from 21.61 cents per 
gallon in 1947 to 24.38 cents in 1948 and 25.29 cents in 1949 and de- 
clined to 25.26 cents in 1950. Including the Federal tax of 1.50 cents 
per 0 the total average price to the consumer for Regular Grade 
gasoline rose from 23.11 cents per gallon in 1947 to 25.88 cents in 1948 
and 26.79 cents in 1949 and declined to 26.76 cents in 1950. There was 
no change in the Federal tax during these years, but the average State 
taxes rose from 4.61 cents per gallon in 1947 to 4.75 cents in 1948, 4.92 
cents in 1949, and 5.09 cents in 1950. The average local (municipal 
and county) tax per gallon rose from 0.07 cent in 1947 to 0.09 cent in 
1948 and 0.10 cent in 1949 and declined to 0.09 cent in 1950. 
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TABLE 65.— Average monthly prices of gasoline in the United States, 1949-50, in 
cents per gallon 


{National Petroleum News] 


Aver- 


Jan. Feb. Mar. Apr. May June July Aug. Sept. | Oct. (Noe Dec. TE 


year 


—— 1 —— —— | ce —— | ÜÓ rl —— foe eee — | ra 


1949 


Monthly average at refineries 
in Oklahoma, Grades 1 and 
-———————— A 10. 43/10. 27/10. 04/10. 00/10. 00/10. 19/10. 19/10. 19| 10. 19|10. 19/10. 07/10. 06| 10. 15 
Average of 50 cities on Ist of 
. month: 
Dealer's net (ex. tax)....... 
Service station (including 
State and local taxes 
r A 


1950 


Monthly average at refineri 
in Oklahoma, Grade 2....... 
Average of 60 cities on 1st of 
month: 
Dealer's net (ex. tap ) 
Ser vice station (including 
State and local taxes 


14. 87 14. 92/14. 92/14. 92/15. 19/15. 1915. 19/15. 19| 15. 1515. 12/15. 12/14. 860 15. 05 


24. 97 25. 01/25. 00 25. 0225. 31/25. 38/25. 51/25. 55] 25. 49,25. 46/25. 47 25. 25 25. 29 


10. 06/10. 06| 9. 79! 9. 81/10. 06/10. 6710. 30/10. 46} 10. 55/10. 56/10. 53/10. 45) 10. 32 


14. 82 14. 80 14. 75/14. 64/14. 98 15. 05 15. 09/15. 43) 15. 3415. 43/15. 43 15. 43| 15.10 


25. 21/25. 19/25. 03/24. 89 25. 16,25. 21 25. 37 25. 700 25. 50 25. 31,25. 12 25. 39 25. 26 


1 Grade 1, January-May; Grade 2, June- December 1949. 
American Petroleum Institute; compiled by The Texas Co. 


OTHER REFINED PRODUCTS 
KEROSINE 


The domestic demand for kerosine increased noticeably in 1950 
over 1949; however, greater production plus a slight draft on stocks 
and minor imports were adequate to meet this expanded market. 
Exports, of small volume in 1950, continued the decline evident since 
1946. These salient factors for kerosine in 1950 differed from those 
of 1949, when both production and domestic demand were down 
EE 05 Detailed statistics for kerosine in the 2 years are shown in 
table 66. 

Kerosine production of 118,512,000 barrels in 1950 exceeded the 
1949 total of 102,152,000 barrels by 16 percent. This increased out- 
put was due mainly to an 8-percent gain in crude runs at refineries, 
as the percentage yield for this fuel changed only slightly—from 5.2 
percent in 1949 to 5.6 percent in 1950. 

Substantial gains in production of kerosine were reported for most 
of the refinery districts in 1950. The increase in the Texas Gulf 
Coast, where about a third of the kerosine is made, was 23 percent, 
while in the Indiana-Illinois area, source of about a fifth of the total, 
the gain was 21 percent. The expansion in output for the East 
Coast was outstanding in 1950—27 percent over 1949. Production 
of kerosine in 1950 in three refinery districts—Oklahoma-Kansas, 
Texas Inland, and California—was below 1949. 
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TABLE 66.—Salient statistics of kerosine in the United States, 1949-50, by 
months and districts 


Production Domestic de- | Stocks, end of 
(thousand Yield mand (thou- period (thou- 


Month and district barrels) (percent) sand barrels) sand 


ees — | cee — — —— — — 


By months: ' 
nnn 10,538 | 11,140 | 6.0 6.5 12,963 | 13,906 | 21,261 | 18 260 
Il AAA A 8, 789 | 9, 469 6.8 | 6.2| 10, 592 | 11, 413 | 18, 953 16, 126 
E ARA seal 8, 974 | 10, 100 6. 4 6.1 9, 913 | 12, 939 | 17, 801 13, 001 
Sl. 8,166 | 8, 848 5.2| 8.7 | 6,605 | 8,371 | 19, 052 13, 383 
Ä 7, 861 9,790 | 4.5 5.8 | 4,577 b, 21, 17, 304 
. ĩͤ 8 6,715 | 8, 477 44 58.0 | 4,531 4,629 | 23, 21, 117 
A A ims es 6,974 | 9,091 44 5.0 5,676 | 6,026 | 24, 826 23, 151 
Fead C) A AA 8 7,175 | 9,828 | 4.4 5.3 6,315 | 7,035 | 25, 490 25, 803 
September ie ee Gerges eg 8,093 | 9,989 | 50| 55| 6, 799 7,920 | 26,650 | 27,677 
October. A 9,330 | 10, 264 5.5 5.4 8, 269 | 9, 486 | 27, 609 28, 292 
November..........................- 9, 273 | 10,255 5.7 5.6 | 11,454 | 12, 737 | 25,267 25, 526 
e ERR ET 10, 755 | 11,261 6.3 5.8 | 14, 978 | 16. 817 | 20, 888 19, 723 
lll Sede 102, 152 118 512 5.2 | 8.6 ¡102,672 |117, 879 | 20, 888 19, 723 

By districts: 

East Coast. 10, 446 | 13,304 | 3.6 8.9 Q, 252 8, 140 
Appalachian eer e-- | 3.808 54| 6.3 448 512 
Indiane-Illinois-Kentucky, etc....... 19, 836 | 23.208 | 60] 63 4, 109 4, 212 
Oklahoma, Kansas, etc.............. 7,217 | 6,400 | 4.6| 36 893 973 
Texas Inland... , 466 4, 242 8.5 5. 4 ( (5) 450 427 
Texas Gulf Cosast...................- 81, 026 | 38, 103 6.8 80 3, 061 2. 968 
Louisiana Gulf Coast 17, 380 | 20,073 | 10.9 | 11.6 1, 207 1,275 
Arkansas, Louisiana Inland, etc..... 2.543 | 2677| 9.1| 9.9 345 256 
Rocky Mountain.................... 1. 924 2080 | 3.0] 29 291 340 
e 4. 232] 3, 829 1.3] 12 832 611 
Total AAA A 102, 152 118, 512 5.2 5.6 102, 672 117, 879 | 20, 888 19, 723 


1 Preliminary figures. 
3 Figures not available. 


The domestic demand for kerosine in 1950—117,879,000 barrels— 
was 15 percent over 1949 requirements—102,672,000 barrels. This 
expanded market for kerosine in 1950 was due largely to colder 
weather and the greater need for range oil. In 1949 the domestic 
demand for kerosine declined from the preceding year in the first 
three quarters and made only & nominal gain in the final months of the 
year, while in 1950 a higher demand than in 1949 was evident through- 
out the year. Domestic demand in the opening quarters of 1950 was 
14 and 19 percent, respectively, above comparative demand in 1949; 
however, it was below the corresponding 1948 figures. The domestic 
demand for kerosine in the third quarter of 1950 was 16 percent above 
the similar period of 1949, while the gain for the closing 3 months of 
the year was 13 percent. "The rate of expansion in the domestic 
demand for kerosine evident in 1950 did not, however, continue into 
the first quarter of 1951, when the gain was only 10 percent over the 
corresponding period of 1950. 

Exports of kerosine have declined from & peak of 8,637,000 barrels 
in 1946 to 2,533,000 in 1949 and 2,043,000 in 1950. Canada (477,000 
barrels) and the United Kingdom (339,000 barrels) received the larger 
shares of the 1950 exports of kerosine. Exports to the various foreign 
countries are shown in table 88. 
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Stocks of kerosine reported for the year end have declined somewhat 
in recent years from 23,941,000 barrels in 1948 to 20,888,000 in 1949 
and 19,723,000 at the close of 1950. Kerosine stored at petroleum 
refineries, 555 about 60 percent of the total, has declined 
from 14,110,000 barrels in 1948 to 12, 030, 000 in 1949 and 11,315,000 
in the final month of 1950, while bulk terminal and pipeline supplies 
have also dropped from 9,831,000 barrels in 1948 to 8,858,000 in 1949 
and down to 8,408,000 at the 1950 year end. Kerosine in storage on 
December 31, 1950, was equivalent to a 39-day domestic supply at 
the January 1951 rate of consumption, which compares with a 47-day 
reserve at the end of 1949 and a 57-day supply for 1948. 

Over 41 percent of the kerosine stocks are reported from the East 
Coast area, and there the quantity declined by 12 percent in 1950, 
while about a fifth of the volume is carried in the Indiana-Illinois 
refinery district, where there was a gain of about 3 percent. The only 
other section with an important kerosine inventory—15 percent of 
the national total —is the Texas Gulf Coast, and that area showed a 
3-percent shrinkage in these stocks in 1950. 

The annual survey conducted by the Bureau of Mines showed 
a 15-percent increase in the market for kerosine in 1950 over 1949 
requirements. The quantity reported was not only of record volume 
but was also in contrast to a 9-percent decline in 1949 compared with 
1948 sales to consumers. Kerosine sold for range oil in 1950 was 
up by a fifth over the 1949 total and represented about 68 percent of 
the market compared to a 65-percent share in 1949. Deliveries of 
kerosine for tractor fuel in 1950 continued the downward trend of 
recent years, owing largely to a pronounced shift to gasoline and 
liquefied petroleum gas for this farm use. The 1950 quantity was 
lower by 15 percent compared with 1949 requirements, and the 
relative volume dropped from 5 percent of the kerosine total in 1949 
to 4 percent in 1950. Kerosine reported as sold for all other uses, 
such as lamp fuel, orchard heating, weed burning, dust control, jet 
fuel, etc., increased by 9 percent in 1950 over the 1949 total. 

Kerosine prices, which dropped noticeably in 1949, changed very 
little in 1950. The quotation for 41°-43° gravity, water-white 
kerosine at refineries in Oklahoma rose gradually throughout 1950 
from 8.52 cents a gallon in January to 9.23 cents in December, averag- 
ing 8.84 cents for the year compared with 8.58 cents for 1949. Kero- 
sine, including No. 1 fuel oil, at New York Harbor rose from a low of 
9 cents a gallon in May 1950 to 10.15 cents in the final 2 months of the 
year, and the average price for 1950 was 9.46 cents a gallon against 
9.12 cents for 1949. 

The average tank-wagon prices for kerosine at Chicago and New 
York changed only fractionally in 1950 compared with 1949. The 
average price for 1950 at Chicago was 15.36 cents a gallon compared 
with 15.33 cents in 1949 and at New York 12.94 cents in 1950 and 
12.93 cents in 1949. 
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TABLE 67.—Sales of kerosine in the United States, 1949-50, by States and uses 


[Thousands of barrels] 
Sold as range oil Tractor fuel All other uses Total 
District ! and State — 
1949 1950 
District 1: 
Connecticut. .................... 177 167 
Delaware 32 
District of Columbia 124 195 
o de 794 804 
Georgia. llena deer 544 584 
Male 8 146 215 
Mareland .--------------- 582 
Massachusetts. 497 496 
New Homnablre ..-.---------- 78 68 
New Jersey .....................- 970 | 1.037 
New YOrK... mE RA 824 954 
North Carolina. 1,359 | 1,884 
Pennsylvania 1,262 | 1,415 
Rhode Island .................... 98 104 
South Carolina.................. 952 | 1,060 
Vermont 71 63 
lll tos 853 924 
West Virginia................... 249 243 
a PS ee 9,612 | 10,910 
District 2: 
UNOS A e See 1,883 | 1,967 
Indiana. A 2,401 | 2,155 
E ĩ 1,176 | 1,066 
e, 356 410 
Renten 736 808 
Michigan 1,888 | 1.986 
Minnesota. `... 440 503 
MFI! 715 774 
e ere Ate A Seet memes 152 160 
North Dnkota 9) 122 
ONO WEE 632 704 
e ccs 872 959 
South Dakota 7 86 
Tennessee ........--------------- 784 971 
Wisconsin......................- 587 671 
Total sgh ove A e 12, 800 | 13.342 | 26. 820 
District 3: 
AlaDBIma... dolente eret 695 165 
ATKaNSAS E 676 774 
Louisiana . E 726 74R 
Mississippl.....................- 648 67 
New Mexick ooo 96 78 
TO tii 8 2,831| 3,462 
Total... esae pue cernas 5, 672 6, 500 
District 4: 
Colorado 58 41 
e a 23 12 
Montana.......................- 62 77 
ER d SE 10 9 
Wong 168 166 
Fall eosax ees 321 305 
District 5: 
Ann 1 . 2 eu 99 49 109 55 
a: A 308 116 — 2.356 | 2,755 | 2, 662 2,871 
TI AA A „% ĩ¾ d» 34 8 36 
P ' % ² »A w 1 EII A 287 193 299 205 
Washington 27 7 416 223 443 230 
Ir; IT. MA AS WEE 3,172 | 3,228 | 3,519 3,370 
Total United States 4.130 | 31,577 | 34, 285 102. 661 | 118, 234 


„ are grouped according to petroleum- marketing districts rather than to conventional geographic 
ons. 
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TABLE 68.—Sales of range oil in the United States, 1948-50, by States 


[Thousands of barrels) 
1950 
State 1948 1949 
Total Percent 
of total 
Massachusetts. seier Serge eege AN 4 13, 486 13, 505 14.3 
NOW YOTE EE 10, 732 9, 590 10. 386 11.0 
y! ͤ 8 5, 002 6. 184 6. 5 
, ß a 4. 701 5, 426 5. 7 
Connecticut. neee ee 5, 345 4, 361 5, 238 5. 5 
Mell e ( 8 1. 881 2. 267 3, 979 4.2 
North Carolina. ......................-.. LL lll llle l.l. 2. 325 3, 141 3, 872 4.1 
E EE 2. 674 2, 280 3, 093 3.3 
Rhode Teland. eee eee 3.311 2, 811 3. 058 3.2 
Pennsylvania.....................--. Lll c Lll le lll... 2, 816 2, 407 2, 838 3.0 
ISCON SID EE 1, 762 1. 744 2, 526 27 
Jö ³ð ͤ ³ĩù 1. 082 1. 709 2, 516 2.7 
r A MERE oe. 1, 825 1, 435 2, 454 26 
J A ³ A 8 1. 554 1, 469 2, 308 24 
A A 8 1. 525 1, 555 2, 188 2.3 
TOA ios ca ala ³⅛W8WQA a as 2, 025 1, 964 2, 064 2.2 
South Carolina. o 9 1, 244 2, 022 2.1 
[ei AA EE A AA 1, 385 1, 251 1, 926 20 
E A 1, 363 1, 190 1, 797 1.9 
Virginis- EE EE 1, 1, 628 1,72 1.8 
New Hampshire. õkõk 1, 673 1, 299 1, 636 1.7 
ehh A 1, 662 1, 460 1, 601 1.7 
a A i 1, 188 1,370 1.5 
Mr. i te om unii ee 1, 201 1, 234 1, 336 1. 4 
APKANSAS A TU IPTE PH 872 892 964 1.0 
Oklahoma. ee ee ᷑⁊um m 660 814 923 1.0 
Ae. 8 7. 102 6. 401 7, 720 8.2 
M ³˙»] ꝛꝛä - mtr d e bo 84, 163 78. 523 94, 662 100.0 


California oil companies shipped 25,000 barrels of kerosine by rail 
and truck to other parts of the country in 1950, a gain over the 1949 
total of 19,000 barrels. There were no tanker shipments of kerosine 
from California to the east coast in either 1949 or 1950. The Pacific 
Coast area received 1,000 barrels of kerosine in 1950 by rail and truck 
but none in 1949. 

Barge shipments of kerosine from the Gulf coast to points on the 
Mississippi River and its tributaries increased from 5,783,000 barrels 
in 1949 to 8,587,000 in 1950, according to monthly reports published 
by the Oil and Gas Division, United States Department of the Interior. 
Quantities originating in Texas totaled 2,051,000 barrels in 1950 
compared with 912,000 in 1949; in Louisiana, 5,457,000 barrels in 
1950 and 3,634,000 in 1949; and in Arkansas and Mississippi, 1,079,000 
barrels in 1950 and 1,237,000 in 1949. Most of the kerosine handled 
in this river traffic is unloaded at terminals in district 2, and quantities 
terminated in that area increased from 5,270,000 barrels in 1949 to 
7,941,000 in 1950. District 3 received 513,000 barrels in 1949 and 
629,000 in 1950, while 17,000 barrels of kerosine reached district 1 
over these inland waters in 1950 compared with none in 1949. 

Kerosine shipped by tanker and barge from the Gulf coast to ports 
on the east coast increased from 35,045,000 barrels in 1949 
to 41,756,000 in 1950. Quantities loaded in Texas expanded from 
24,862,000 barrels in 1949 to 30,784,000 in 1950, while there was little 
change in the amounts credited to Louisiana—10,183,000 barrels in 
1949 and 10,962,000 in 1950. 
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In 1950, as in 1949, there were numerous changes in the tanker 
rates for kerosine and other petroleum products transported from the 
Gulf Coast area to New York. A freight rate of 36.1 cents a barrel 
for kerosine carried over this route as of December 31, 1949, dropped 
to a low of 18.1 cents a barrel on February 13, 1950. The charge 
fluctuated somewhat thereafter; but a sharp upward trend, especially 
after the midyear, brought this transportation cost to 88.2 cents a 
barrel on December 26, 1950, and an average of 37.8 cents a barrel for 
all of 1950 compared with 25.6 cents in 1949. 


DISTILLATE FUEL OIL 


Although production and imports of distillate fuel oil, including 
Diesel fuel, in 1950 were well above comparative quantities in 1949, 
it was necessary to draw on stocks to satisfy a greatly increased 
domestic demand and slightly higher exports. This was the first 
draft on distillate-fuel-oil stocks since 1947. The supply and demand 
situation for distillate fuel oils was entirely different in 1949, when— 
with slightly lower domestic requirements and a greatly contracted 
export market compared with 1948—fuel-oil stocks were increased, 
even though the over-al supply from production, imports, and 
transfers was considerably less. Salient statistics for distillate fuel 
oil by months and by refinery districts in 1949 and 1950 are shown 
in table 70. 

The domestic demand for distillate grades of fuel oil, which declined 
3 percent in 1949 compared with 1948, increased to 394,715,000 barrels 
in 1950—a 20 percent gain over the 1949 total of 329,278,000 barrels. 
This expanded domestic market for light fuel oils was evident through- 
out 1950. A 15-percent gain over 1949 1n the first quarter of 1950 was 
followed by a 30-percent increase in the April-June period. These 
higher quarterly demands for distillate in 1950 are in contrast to 
pronounced declines—5 and 18 percent, respectively—in the opening 
quarters of 1949 compared with 1948. There was a 17-percent in- 
crease in the domestic demand for light fuel oils in the third quarter 
of 1950, which compares with a 10 percent gain over the preceding 
year in the same period of 1949, while in the closing 3 months of 1950 
consumption was 22 percent above the corresponding 1949 figure, 
which in turn was only 1 percent over the 1948 total. This active 
domestic market for distillate fuel oils continued into 1951, with the 
total for the first quarter about 22 percent over the 1950 demand. 

DEO IDE to the annual survey made by the Bureau of Mines, sales 
of light fuel oils for al! principal uses showed important gains in 1950 
over 1949, except the quantity sold to vessels, which was lower by 
2 percent. Therailroads, with their revenue-paying freight up by 12 
percent, bought 26 percent more light fuel oils, mostly Diesel grades, 
in 1950 than in 1949, while heavy industries—smelters, mines, aud 
manufacturing planta—with a big expansion in their activities, in- 
creased their distillate requirements by 40 percent ın the same period. 
With more degree days in 1950 and a 15-percent increase 1n domestic 
burner installations, the sales of heating oils were up' by 16 percent 
over the 1949 total, and the quantity of No. 1 fuel oil delivered for 
range burners was a fifth larger in reported volume'in 1950. Gas and 
electric power utilities purchased 5 percent more distillate fuel oils 
in 1950 then in 1949 and the military services required a 7-percent 
greater quantity. Light fuel oils sold for various miscellaneous uses 
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TABLE 71—Sales of distillate fuel oil! in the United States, 1946-50, by uses 


(Thousands of barrels) 
Use 1946 
¡A AA ReR RESESEZ E 17,570 
Vessels (including tankers).......................... 2, 064 
and electric power plants........................ 10, 581 
Smelters, mines, and manufacturing industries 21,317 
ern ONG GE 139, 637 
Fuel oil (No. 1) sold as range oll..................... 8, 
U. 8. Army, Navy, Air Force, and Coast Guard..... 9, 385 
Oil company fuel.................................... 1, 890 
Miscellaneous uses 18, 647 
Total United States 239, 550 
Exports and shipments to U. 8. Territories and pos- 
Pol EE 29, 487 
v vi WEE 260, 037 


! Includes Diesel fuel. 


such as fuel for heavy equipment, dust and ¡usect control, weed burn- 
ing, orchard heating, etc., showed a 39-percent increase. Oil companies 
use only comparatively small amounts of distillates in their various 
operations; however with their expanded activities in 1950, the con- 
EECH of these light oils was greater by 37 percent than reported 
in 1949. 


te 
LJ 


MILLIONS OF BARRELS 


FIGURE 10.—Sales of distillate fuel ofl, including Diesel oll and range oll, in the United States, 1941-50, by 
uses. 
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TABLE 72.—Sales of distillate fuel oil ! in the United States, 1946-50, by States 


(Thousands of barrels} 
District 2 and State 1946 1947 1948 1950 
District 1: 
Gunmen 6, 784 8. 635 10, 487 9,510 11, 067 
DEMI ˙ r cita 570 783 866 1,013 1, 285 
District of Columbia. ee wu 2. 039 2, 733 2, 789 2, 246 2, 433 
bg yt) TR ELE A E EE 3, 271 3. 760 4, 068 3, 824 4, 648 
Ond CER E ESO A 1, 564 1. 956 2, 593 2, 604 3. 202 
Foo ley INTER ER 1, 440 2. 266 2. 638 2, 576 3,496 
Cat AA A IR, 5. 271 7. 551 8, 442 7. 691 8, 981 
C T a A IG IA 12, 865 19, 290 20. 919 19. 741 22. 769 
New Hampehire. ...... giel ah ae nA 1, 001 1.387 1, 455 1, 945 2. 765 
E AAA IR 22, 201 26, 011 28. 755 26, 993 30. 521 
e: AAA, E ES MA 33,376 38, 888 45, 902 45, 252 52, 173 
North CRU. oo kan cl es ng CH 2.177 2. 552 3, 220 3, 491 4, 354 
m. 14. 781 19. 916 22. 198 20, 849 28, 266 
ga EEN 3, 097 3, 389 3, 413 3, 408 4,116 
A Me WEE 1, 144 1, 427 1, 662 1, 630 1, 854 
ao OE wae 699 816 875 1, 054 1,117 
((( AAA ccc ua n Rie dria e 3. 146 4, 530 5.319 5, 380 7. 855 
Wet VIDES Les ez dunes r 374 475 585 554 651 
N 115, 800 146, 374 166, 186 191, 553 
District 2: 
ir, (TEE O US 16, 635 20, 906 21, 622 19, 582 26, 320 
"tt ARAS, 2200 3.830 6. 153 8, 429 8, 080 10. 776 
CC 5. 149 6, 099 7.435 7, 610 8, 925 
(a ⁰ AAA AE EH 2, 282 2, 881 4,094 3, 185 
POOR AAA IS wieter zeg ege X 1,158 1. 586 1, 980 1, 956 
TT TEE AIN 8, 542 12, 277 13.713 14, 562 
CC DL A 7,120 9. 327 10, 229 10. 094 
c AAA 6. 362 7. 072 8. 110 6. 822 
N S 2. 716 3, 340 3, 744 3, 386 
Noth BROCK: ege . RE 916 1, 067 1,312 1, 616 
De 5. 054 7,479 10. 120 9, 442 
6 AA 701 1, 084 1. 571 1, 929 
r AI „„ 909 1. 338 1, 434 1, 510 
à— E A COD Tee 1, 559 2. 018 2. 143 2,125 
c E ced dio ap MEA 6, 106 8, 203 8, 609 8, 279 
d EA A ades 69, 039 90. 830 104. 545 100, 178 
District 3: 
F AAA 1. 473 1, 937 2, 493 
AA A 1,363 1, 733 1, 838 
FFFFPCfßß O AS E 2, 762 3, 274 4, 268 
A MERO EAS CEET 777 912 1, 002 
INOW REGION tee eege 570 708 653 
Cc AEN 10. 686 8, 035 10. 120 
Jo AAA RN A 17, 631 16. 599 20, 374 
District 4: 
Cod. A AAA o a eie da tenn 1, 517 1, 724 1, 976 
TURNO DU ˙ ˙ A esl. mi ub oia ded d 787 1, 034 1, 570 
TT E ²˙ AA 1,381 1, 660 1.810 
EA AAA A E E 839 1, 223 1, 448 
c ATT 537 643 1, 600 
OG cic c cc 5, 061 6, 284 8, 404 
District 5: 
E RIAS uS ad ded NR 1,126 1,173 1, 342 
CATAS ˙ AAA KT 17. 840 20. 481 22. 573 
% ie mp hri eii i p miae 766 951 1. 363 
A). NARA 4 t92 5. 720 6. 181 
VE Lat adeo Sega a 7. 695 9. 602 11, 005 
CPA 32. 019 37, 927 42, 464 
Total United States 239, 550 298, 014 341, 973 


1 Includes Diesel fuel oil. 


3 States are grou 
regions, 


ped according to petroleum-marketing districts rather than to conventional geographic 
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Exports plus shipments to United States Territories of distillate . 
fuel oil in 1950 (12,561,000 barrels) differed little from the 1949 total 
(12,295,000 barrels). Quantities credited to Canada were 2,746,000 
barrels in 1949 and 5,401,000 in 1950; the United Kingdom, 2,314,000 
in 1949, and 1,167,000 in 1950; France, 352,000 in 1949 and 750,000 
in 1950; Sweden, 675,000 in 1949 and 590,000 in 1950; and Denmark, 
587,000 in 1949 and 219,000 in 1950. Exports and shipments of dis- 
Gem fuel oil to the Territories in 1950 are given, by destination, in 
table 88. 

The production of distillate fuel oil increased from 340,825,000 
barrels in 1949 to 398,912,000 in 1950—a 17-percent gain. This 
greater output of light fuel oils at refineries resulted from larger runs 
of crude in 1950—8 percent over 1949—and a greater yield —19 per- 
cent in 1950 compared with 17.5 percent in 1949. Distillate fuel oil 
produced at refineries in 1950 represented 98 percent of the total 
supply, compared with 99 percent in 1949. 

All refinery districts produced a greater volume of distillate fuel 
oil in 1950 than in 1949, except the California area, where there was 
a 3-percent decline. In the Texas Gulf district, source of a quarter 
of the light fuel oils, the output increased 16 percent. The production 
in other important source areas—the East Coast and the Indiana- 
Illinois-Kentucky refinery districts—rose 24 and 29 percent, respec- 
tively. Gains in distillate production in other parts of the country 
ranged from 5 percent in the Louisiana Gulf to 30 percent in the 
Arkansas-Louisiana Inland district. 

Some light crude oils are used by pipeline companies as fuel, and 
such quantities are entered into the fuel-oil account as transfers.“ 
The volume of these transfers has declined somewhat from 3,543,000 
barrels in 1948 to 2,701,000 in 1949 and to 2,537,000 in 1950 and at 
present represents less than 1 percent of the available light-fuel-oil 
supply. The larger share of the transfers is reported from the 
Middle Western areas, while none is credited to the East Coast, Appa- 
lachian, and California districts. 

Only & small portion—less than 1 percent of the distillate-fuel-oil 
market—is supplied from imports; these have varied from 2,546,000 
barrels in 1948 to 1,825,000 in 1949 and 2,340,000 in 1950. The 
more important quantities were received from Netherlands Antilles 
(926,000 barrels in 1949 and 1,068,000 in 1950); Saudi Arabia (352,000 
barrels in 1949 and 695,000 in 1950) ; and the State of Bahrein (308,000 
barrels in 1949 and 774,000 in 1950). 

Year-end distillate-fuel-oil stocks of 71,948,000 barrels for 1950 
and 75,207,000 for 1949 are not comparable; however, an upward 
revision of 228,000 barrels in the 1949 total brings it onto the same 
basis as the 1950 figure. The light-fuel-oil stocks at the close of 1950 
were reported as 41,632,000 barrels held in storage at refineries and 
30,316,000 at bulk terminals and in pipelines. The distillate fuel 
oil on hand at the end of 1950 was equivalent to & 39-day domestic 
supply at the January 1951 rate of daily demand. 

he tanker movement of distillate fuel oil from California to the 
East coast has fluctuated widely in recent years—from 1,177,000 
barrels in 1948 down to 66,000 in 1949 and then sharply upward to 
1,554,000 barrels in 1950. Virtually all the light fuel oil shipped over 
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this route in 1950 was moved during the second half of the year and 
possibly was an effort at the time to find a new market for this product. 
The traffic did not continue into 1951, as the total was only 17,000 
barrels for the opening quarter of the year. There are also some over- 
land movements of distillate fuel oil hy rail and truck from the Cali- 
fornia area to other Western States, totaling 849,000 barrels in 1949 
and 606,000 in 1950. The Pacific coast market in turn received 
1,095,000 barrels of light fuel oil by overland routes from other 
States in 1950 compared with receipts of 1,413,000 barrels in 1949. 

Shipments of distillate fuel oil by tanker and barge from the Gulf 
coast to terminals on the Atlantic coast increased from 102,147,000 
barrels in 1949 to 115,328,000 in 1950, according to published records 
of the Oil and Gas Division, United States Department of the Interior. 
Most of the increase in this traffic shows up in the quantities origi- 
nating in Texas—93,600,000 barrels in 1950 compared with 80,748,000 
in 1949 —while there was little change in the Louisiana portion— 
21,728,000 barrels in 1950 against 21,399,000 in 1949. 

Official records covering the barge movement of distillate fuel oil 
from the Gulf Coast area up the Mississippi River and its tributaries 
to markets in districts 1, 2, and 3 show that the quantity doubled 
from 4,796,000 barrels in 1949 to 9,593,000 in 1950. The light fuel 
oil in these shipments credited to Texas about tripled from 1,209,000 
barrels in 1949 to 3,332,000 in 1950, while there was also a large gain 
in the Louisiana total—5,425,000 barrels in 1950 compared with 
2,961,000 in 1949. Only a relatively small share came from Arkansas 
and Mississippi—626,000 barrels in 1949 and 836,000 in 1950. Most 
of this distillate fuel oil was unloaded in district 2, where the quantity 
increased from 4,421,000 barrels in 1949 to 9,122,000 in 1950. Rela- 
tively small amounts were terminated in district 3—306,000 barrels 
in 1949 and 304,000 in 1950—and in district 1—69,000 barrels in 1949 
and 167,000 in 1950. 

The tanker rate for No. 2 distillate fuel oil carried on the Gulf 
coast-New York route has been changed frequently in recent years. 
A freight charge of 37.8 cents a barrel quoted at the close of 1949 
gave way to 18.9 cents a barrel by February 13, 1950—the low for 
the year. There was a sharp upward trend during the following 
months until the charge reached a high of 93.2 cents a barrel on 
December 26, 1950. The weighted average tanker rate for this run 
was 39.5 cents for 1950 compared with 27.3 cents for 1949. 

Prices of distillate, which declined somewhat in 1949, trended 
upward slightly in 1950. The quotation for No. 2 straw fuel oil at 
refineries in Oklahoma was lowered slightly in the early summer 
season but after the midyear rose gradually to 8.46 cents a gallon in 
December 1950 and averaged 8.13 cents for the year compared with 
7.73 cents in 1949. The price of No. 2 at New York Harbor declined 
to a low of 7.75 cents a gallon in April 1950 and then was slowly 
pushed up to 9.15 cents in the final 2 months, averaging 8.35 cents for 
the year compared with 8.17 cents for 1949. 

Diesel oil at shore plants around New York Harbor, quoted at 
8.97 cents a gallon in January 1950, dipped to 8.15 centsin April. The 
trend thereafter was steadily upward to 9.55 cents in the final months 
of the year, with 8.80 cents a gallon the 1950 average compared with 
8.76 cents in 1949. Diesel oil sold for ships’ bunkers varied less in 
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price in 1950 compared with 1949 than did other distillate-fuel-oil 
grades; the average quotation at New York Harbor for 1950—$3.60 
a barrel—was down slightly from the 1949 average—$3.65 a barrel. 
Ships’ Diesel oil at New Orleans averaged $3.36 a barrel in 1950 com- 
pared with an average price of $3.33 in 1949, while the average price 
at San Pedro was $3.37 a barrel in 1950 and $3.35 in 1949. 

The Bureau of Labor Statistics, United States Department of Labor, 
publishes average monthly retail prices of various fuels for a number 
of cities. The 1950 average price of No. 2 distillate in New York— 
11.72 cents a gallon—was only slightly above the 1949 average—11.36 
cents. The 1950 price, starting at 12.02 cents a gallon in January, 
reached a low of 11 cents in the late spring and then gradually in- 
creased to a December quotation of 12.63 cents a gallon. The price 
of No. 2 grade at Chicago rose steadily from 12.24 cents a gallon in 
January 1950 to 13.06 cents in the final quarter of the year—an annual 
average of 12.64 cents compared with 12.51 cents for 1949. 


RESIDUAL FUEL OIL 


The demand for residual grades of fuel oil both for domestic use and 
for export rose sharply in 1950 compared with 1949. As there was no 
corresponding increase in production, it was necessary to make a heavy 
draft on stocks and to greatly increase imports and transfers to supply 
these expanded markets. Comparatively, the lower production of 
residual fuel oil in 1949 resulted in only a nominal withdrawal from 
stocks, since domestic and export demand was also lower and there 
was a considerable increase in imports. Detailed statistics for residual 
fuel oil in 1949 and 1950, by months and by refinery districts, are 
shown in table 74. 

The domestic demand for heavy fuel oils reached a record in 1950; 
requirements of 552,944,000 barrels for the year were about 12 percent 
over the 1949 total (496,021,000 barrels). This important expansion 
in the domestic market for residual grades is in contrast to small 
annual declines in 1948 and 1949. The gains in the first and second 
quarters of 1950—11 and 14 percent, respectively, compared with the 
preceding 5 in contrast to losses in the opening quarters 
of 1949. 13-percent increase over 1949 in the indicated demand for 
the third quarter of 1950 compares with a l-percent gain for the 
similar period between 1948 and 1949, while in the final 3 months the 
expansion was only 8 percent against & 10-percent gain over the pre- 
ceding year for the final period of 1949. This improved domestic 
market for heavy fuel oils showed a slight leveling off in the initial 
quarter of 1951—7 percent up from 1950 in contrast to & 11-percent 
gain in the same period of 1950 compared with 1949. 

» A review of the sales of residual fuel oils in 1950, as reported in a 
survey made by the Bureau of Mines, shows substantial increases for 
all important uses except the railroads, which, with their rapidly 
growing consumption of light Diesel grades, bought 4 percent less 

eavy fuel oils in 1950 than in 1949. Heavy bunker-oil sales, which 
have dropped in recent years, turned upward again in 1950, with a 
4-percent gain over the 1949 total. In spite of a slightly lower price 
for bituminous coal at the mines and generally higher prices for 
heavy fuel oils, both the public utilities and the manufacturing 
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TABLE 75.—Sales of residual fuel oil! in the United States, 1946-50, by uses? 
[Thousands of barrels] 


Railroads RA A oaia 100, 308 97, 500 89, 588 63, 467 60, 878 
Vessels (including tankers). ))) 88,185 | 101,900 95, 763 89, 362 92, 947 
Gas and electric power plants........................ 50, 921 00, 964 56, 812 80, 002 93, 062 
Smelters, mines, and manufacturing industries 99,011 | 115,108 | 117,780 | 122,633 148, 111 
Hanh. 8 49. 734 56, 402 58, 639 60, 414 72,716 
U. 8. Army, Navy, Air Force, and Coast Quard..... 35, 822 19, 147 24, 655 22, 724 28, 333 
Oil company fuel.................................... 58, 054 62, 649 56, 637 | 2 51, 667 53, 263 
Miscellaneous uses 5, 028 6, 623 4, 574 4, 898 
Total United States 487,060 | 520,529 | 506,497 | * 494, 933 554, 208 
Exports and shipments to U. 8. Territories and 
po “ ] ]—]—Wðk IN REESE 9, 188 10, 623 13, 011 12, 641 16, 228 
Total- uds 496, 248 | 531,152 | 519, 508 | * 507, 574 570, 436 


! Includes Navy grade and crude oil burned as fuel. 
3 Revised. 


industries bought greatly increased quantities of liquid fuel in 1950 
compared with 1949. The gain in sales of residual fuel oil to gas and 
electric power plants in 1950 was 16 percent over 1949, while deliveries 
to smelters, mines, and manufacturing plants were greater by 21 
percent. With a colder season and a 7-percent increase in commercial 
burner installations, 20 percent more heavy fuel oil was sold for 
heating buildings in 1950 than in 1949. Greater military activities 
due to the country's quickly E preparedness program and 
hostilities in Korea caused purchases of heavy grades of fuel oil by 
the armed forces to increase by a quarter. The oil companies, in 
producing and refining more crude petroleum in 1950 and in drilli 
a greater number of wells, consumed 3 percent more heavy fuel oil in 
1950 than in 1949. Residual fuel oil sold for various miscellaneous 
uses was up by 7 percent in 1950 compared with 1949. : 
Sales of residual fuel oils in recent years are shown graphically in 
figure 11. All grades of heavy fuel oil and crude petroleum and acid 
sludge used as fuel are included. 


FIGURE 11.—Sales of residual fuel oil in the United States, 1941-50, by uses. 
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TABLE 76.—Sales of residual fuel oil! in the United States, 1946-50, by States 
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[Thousands of barrels] 
District ? and State 1946 1947 
District 1: 
Connecticuhintt eee ee 7,117 8, 838 
Delaegre -00000 000aaooannMMM 1, 044 1, 139 
District of Columbia. . ................ 1, 073 935 
je ³˙» ĩðͤ K 14, 085 15, 516 
E A ³ꝛ¹ w oko Ru 3, 018 2, 933 
Mane... cab 2, 258 2, 809 
Maryland. eee 14, 604 17, 119 
Massachusetts 14, 711 16, 976 
New Hampshire 768 959 
New Jersey...........................- 42, 814 46, 167 
New York... 30, 380 32, 907 
North Carolina. 643 433 
P IVA is 35, 097 35, 794 
Rhode Island.......................... 5, 576 7, 088 
South Carolina. ....................... 2,112 2, 349 
Vermont. 203 262 
ignis ad 6, 402 11, 298 
West Virginia 482 828 
/// serez A est 182, 387 204, 355 
District 2: 
ATI 2 a 15, 130 17, 047 
e.. 11. 825 12, 386 
7ö§Ä%—“wwꝓ A „029 777 
EE EE 9, 948 11, 224 
Kentuckùꝶ 1. 005 824 
Michigan 5, 760 7, 046 
Minnesota. 1. 089 1, 022 
Missouri. 5, 164 , 
Nebraska. 491 378 
North Dakota........................- 572 414 
DIO WEE 8 13, 651 16, 534 
Oklabhomg o 8, 157 8, 276 
South Dakota.......................-. 306 257 
enness ce 813 1. 015 
Wisconsin 1. 610 1. 358 
r ˙i1 (... dade 76, 550 85, 478 
District 3: 
Alabaaennnen.i 3, 180 8, 204 
Ans 2, 331 253 
Louisiana. nana raras 13, 052 14, 835 
Mississippl............................ 294 343 
New Mexico 1, 112 840 
a WEE 66, 466 66, 789 
tee et ce! 86, 435 88, 354 
District 4: 
Colorado 1, 237 1, 218 
Y A A Set 490 460 
Montana....................-.......-- 6, 274 b, 444 
CA seen T8 1, 324 1, 486 
Women 4, 365 3, 741 
// TA 13, 690 12, 349 
District 5: 
SR, TEE 2, 618 3, 491 
California. ............................ 92, 039 90, 916 
NOVOA Eed 5, 823 5, 957 
MER 14, 662 15, 482 
Washington 12, 856 14, 149 
o A sate. 127, 998 129, 995 
Total United States 487, 060 520, 529 


3 494, 933 


Includes some crude oll burned as fuel. 


3 States are grouped according to petroleum-marketing districts rather than to conventional geographic 


ons, 
Revised. 
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Exports (including shipments to the Territories) of 12,641,000 
barrels"of'residual fuel oil in 1949 were slightly below the 1948 total; 
however there was an upturn to 16,227,000 barrels—a 28-percent 

ain—in 1950, according to published records of the Bureau of the 

ensus, United States Department of Commerce. The countries 
that received the more important quantities in 1950 were as follows: 
Canada, 4,498,000 barrels; Mexico, 2,171,000; Cuba, 980,000; Canal 
Zone, 793,000; and Guatemala, 573,000. 

Although crude runs to stills in 1950 were 8 percent above the 
1949 total, production of residual fuel oil—425,217,000 barrels—dif- 
fered little trom the 1949 output of 424,909,000 barrels, as the per- 
centage yield for these heavy grades of fuel oil was down from 21.7 
percent in 1949 to 20.2 percent in 1950. All important refinery areas 
gained in output except the California district, which is credited with 
about 30 percent of the national total; there the production for 1950 
was 7 percent below the comparative item for 1949. Quantities 
Was GE e to the Texas Gulf Coast area, source of about a fifth of the 
production, were virtually the same for both 1949 and 1950, while 
petroleum refineries in the east coast area stepped up their output 
11 percent in 1950. Still another important source of residual fuel 
oil, the Indiana-Illinois-Kentucky refinery district, reported an 
8-percent gain in production in 1950 over the previous year. In 
the remaining refinery districts the 1950 production of heavy fuel 
oil exceeded the 1949 total for the Appalachian, Louisiana Gulf, 
and Rocky Mountain areas and was lower in the Oklahoma-Kansas, 
Texas Inland, and Arkansas-Louisiana Inland refinery areas. 

Some heavy crude petroleum is burned as fuel on oil-company 
leases and at some industrial plants. These quantities are added to 
the available fuel oil as “transfers” and represent about 1 percent of the 
total supply from all sources. These transfers rose from 4,750,000 
barrels in 1949 to 5,325,000 in 1950— a gain of 12 percent. Quantities 
reported for refinery districts east of California were 3,033,000 barrels 
in 1949 and 3,649,000 in 1950, while the total for the California area 
declined from 1,717,000 barrels in 1949 to 1,676,000 in 1950. 

Residual fuel oil imported from foreign countries rose sharply from 
75,175,000 barrels in 1949 to 119,186,000 in 1950—a gain of 59 percent. 
This imported heavy fuel oil represented about 21 percent of the avail- 
able supply in 1950 compared with a 15-percent proportion in 1949. 
Most of the residual fuel imported in 1950 came from the Netherlands 
Antilles (96,666,000 barrels) and Venezuela (22,191,000 barrels). 
Trinidad and Tobago and Mexico also supplied comparatively small 
quantities. 

The 40,750,000 barrels of residual fuel oil held in storage at the end 
of 1950 was a third below the comparative total for 1949 (60,193,000 
barrels). This heavy draft on stocks in 1950 was necessary, as produc- 
tion of these heavy grades in 1950 remained at the 1949 rate, while 
both export and domestic demand was up considerably. Normally 
over half (about 57 percent in 1949) of the residual-fuel stocks is held 
in the California marketing area; however, there was a big shrinkage 
(51 percent) there in 1950 to a 41-percent share of the national total, 
partly because the west coast made unusually heavy shipments of heavy 
fuel oil to the eastern seaboard in 1950. Fairly important amounts of 
residual fuel oils are also stored in the East Coast and Texas Gulf 
Coast refinery districts, and these quantities were also reduced con- 
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siderably (8 and 19 percent, respectively). The only areas to gain in 
inventory in 1950 over 1949 were the Appalachian, Louisiana Gulf 
Coast, and the Rocky Mountain districts; however, the quantities 
involved are relatively unimportant. 

Heavy grades of fuel oil stored at petroleum refineries declined by 
38 percent from 49,668,000 barrels at the close of 1949 to 31,003,000 
at the end of 1950. The 1949 quantity represented about 83 percent 
of all heavy fuel-oil stocks and the 1950 quantity about 76 percent. 
Bulk terminals reported 10,525,000 barrels of residual grades at the 
end of 1949 and 9,747,000 at the end of 1950, a shrinkage of 7 percent 
in volume. 

Quantities of residual fuel oil in storage at the end of 1949 repre- 
sented a 36-day domestic supply at the January 1950 rate of demand; 
this was down to a 23-day 99 55 at the qanuary 1951 rate by the end 
of December 1950. 

Oil companies operating in the Pacific Coast marketing area shipped 
362,000 barrels of residual fuel oil by rail and truck to other Western 
States in 1950 compared with a total of 104, 000 in 1949 and received in 
return over overland routes 370, 000 barrels of heavy fuel oils in 1950 
compared with 543,000 in 1949. 

Tanker shipments of residual fuel from California to the east coast 
“skyrocketed” from 97,000 barrels in 1948 to 6,419,000 in 1949 and 
to 15,429,000 barrels in 1950. This accelerated movement of heavy 
fuel from the west to the east coast began in the third quarter of 1949 
and reached a peak of 7,895,000 barrels in the first 3 months of 1950; 
it then dwindled to only 140,000 barrels in the closing quarter of that 
year and to 79,000 in the initial quarter of 1951. This eastward 
tanker movement of heavy fuel oil was an effort to get rid of excessive 
stocks in California and to take advantage of an 80-cent price differ- 
eeu prevailing at New York while the movement was at its greatest 

eight. 

ere has been a slight downward trend in tanker and barge ship- 
ments of residual fuel oil from the Gulf coast to the east coast in recent 
years—from 68,662,000 barrels in 1948 to 67,425,000 in 1949 and down 
to 59,292,000 in 1950, according to information compiled by the Oil 
and Gas Division, United States Department of the Interior. Ship- 
ments from Texas fluctuated from 55,325,000 barrels in 1948 to 
56,996,000 in 1949 and then down to 53,102,000 in 1950, while quan- 
tities originating in Louisiana were 12,907,000 barrels in 1948, 10,429,- 
000 in 1949, and 6,190,000 in 1950, and in Alabama 430,000 barrels 
in 1948 only. 

The barging of heavy fuel up the Mississippi River and its tribu- 
taries from the Gulf coast, Arkansas, and Mississippi increased 
noticeably from 1,057,000 barrels in 1948 and 1,111,000 in 1949 to 
5,465,000 barrels in 1950. Quantities originating in Texas have varied 
from 105,000 barrels in 1948 to 46,000 in 1949 and 980,000 in 1950; 
from Louisiana, 896,000 barrels in 1948 to 972,000 in 1949 and 
4,464,000 in 1950; and from Arkansas and Mississippi, 56,000 barrels 
in 1948, to 93,000 in 1949 and 21,000 in 1950. Residual fuel oil trans- 
ported by river barges was terminated as follows: District 1, 224,000 
barrels in 1948, 117,000 in 1949, and 2,717,000 in 1950; district 2, 
659,000 barrels in 1948, 865,000 in 1949 and 2,740,000 in 1950; and 
district 3, 174,000 barrels in 1948, 129,000 in 1949, and 8,000 in 1950. 
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The tanker rate for Bunker“ C“ fuel oil on the Gulf coast-New York 
run was 37.2 cents a barrel for vessels of over 14,000 tons deadweight 
at the end of December 1949, according to Platt’s Oil Price Handbook 
for 1950. There were numerous new postings for this freight rate 
throughout 1950, ranging from a low of 23.1 cents a barrel on February 
15 to a high of $1.052 a Barral on December 28. The average rate for 
all of 1950 was 41.1 cents a barrel compared with 28 cents for 1949. 

The general level of the average prices of representative grades of 
Feds fuel oils was higher in 1950 than in 1949. The price of No. 
6 fuel oil at refineries in Oklahoma, which was selling at an average 
monthly price of $1.34 a barrel in January 1950, increased gradually 
during the year to $1.79 a barrel for December 1950. The average 
price for this grade was $1.64 a barrel for all of 1950 compared with 
$1.08 in 1949. No. 5 Grade at New York Harbor averaged $2.75 a 
barrel during January 1950 and then fluctuated downward during the 
spring and summer, reaching a low of $2.55 a barrel during March, 
after which it gradually increased to $3.10 for November and December 
1950. The average quotation for this grade for 1950 was $2.79 a 
barrel compared with $2.69 a barrel for 1949. The price of Bunker 
“C” to vessels bunkering in New York Harbor followed a pattern 
similar to No. 5, starting at $2.05 a barrel in January 1950, reaching 
its low point of $1.91 also in March, and increasing gradually to the 
high of the year of $2.22 for October. The average price of this grade 
for 1950 was $2.09 a barrel compared with $1.90 for 1949. Bunker 
“C” at New Orleans fluctuated from $1.75 a barrel for January and 
February 1950 to a low for the year of $1.60 a barrel in March, after 
which it gradually increased to a high of $1.85, which price prevailed 
from August through December 1950. The average quotation of this 

ade for 1950 was $1.78 a barrel compared with $1.57 for 1949. The 

an Pedro price for Bunker “C” remained constant at $1.25 a barrel 
from January through May 1950 and fluctuated upward to a high for 
the year of $1.71 a barrel in December 1950. The average price for 
this grade was lower during 1950 than in 1949, averaging $1.41 as 
against $1.64. 

Retail prices of heavy fuel oils also were generally higher in 1950 
than in 1949, according to records published monthly by the Bureau 
of Labor Statistics, United States Department of Labor. The average 
price of No. 6 Grade in New York in 1950 was 5.93 cents a gallon 
compared with 5.59 cents in 1949. The price of this grade was 5.91 
cents a gallon in January 1950, after which it declined to a low of 5.61 
cents in March and then gradually increased to a high for the year of 
6.14 cents during the final quarter of 1950. The average price of 
No. 5 heavy fuel oil at Chicago was 9.27 cents a gallon during 1950 
compared with 8.66 cents during 1949. The quotation for this grade 
was 8.62 cents a gallon during January 1950, after which it gradually 
increased to 9.69 cents, where it held during the 5 
period, then reached its high point of the year at 9.84 cents in December 
1950. 
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LUBRICANTS 


The refinery production of lubricants increased from 45.4 million 
barrels in 1949 to 51.7 million in 1950—a gain of 14.0 percent that 
brought output back to a little above that in 1948. The increase of 
6.3 million barrels in production in 1950 included gains of 2.3 million 
barrels in the Louisiana Gulf district, 1.6 million in the East Coast, 
1.5 million in the Texas Gulf, and 0.5 million in the Indiana-Illinois 
and Inland Louisiana-Arkansas. The only declines were 0.6 million 
barrels in the California district and 0.1 million in the Texas Inland 
district. Production in the Texas Gulf district represented 32.1 
percent of the total compared with 19.7 percent in the East Coast 
district, 10.4 percent in the Appalachian district, 9.3 percent in the 
Indiana-IIlinois district, 8.7 percent in the Louisiana Gulf district, 
8.1 percent in the Oklahoma-Kansas district, 8.0 percent in the 
California district, and 3.7 percent in other districts. Production in 
1949 was supplemented by a decline of 0.6 million barrels in stocks and 
in 1950 by a decline of 1.4 million in stocks. 


TABLE 78.—Salient statistics of lubricants in the United States, 1949-50, by 
months and districts 


Production Yield Domestic de- | Stocks, end of 
(thousand (percent) mand (thou- period (thou- 
Month and district barrels) sand barrels) sand barrels) 


1949 | 1950! | 1949 | 19501; 1949 | 1950! | 1949 1950 1 


By months: 

JANO ct heck 4,103 | 3,932| 24 | 23 | 2597 | 2,846 | 10, 326 9.323 
Refonte eege ere CES 3,638 | 3,587 | 2.42.4] 2196 | 2.368 | 10, 856 9, 341 
i 3 4.086 | 2.2] 25] 2.426 | 3.271 | 10, 931 8, 989 
ADMIS 5. A A 8 3.457 | 3. 645] 22] 2.3 2713 | 2.544 | 10.588 8, 787 
e 3. 4,039] 2.2 241] 2752 | 3.346 | 10, 089 8. 290 
Bt rt EE 3,804 | 4.002} 2.5| 24 | 3,023 | 3.588 | 9,922 7,736 
KEE 3.64 | 4,151] 22] 23] 2,609 | 3.339 | 9.731 7, 427 
e 3.510 | 4. 686 21] 2.5 3.111 | 3.822] 8 962 7, 145 
deptember⸗- —ꝛ— c Ll l.l... 3, 4. 646] 23| 26| 3,026 | 3,511 | 8,734 6, 950 
OGtODOE A NA Les 4.116 | 4.987 | 24 | 26 | 2,929 | 3.907 | 8,894 6, 973 
November... 3,984 | 4,906 | 24 | 27 | 2982 | 3,322 | 9,109 7, 283 
December........................... 4,100 | 5. 068 24] 26] 2.647 | 3,012 | 9.219 7, 849 

¿o AAA ² m 45,389 | 51.735 | 2.3 | 2.5 | 33.101 | 38.876 | 9,219 7, 849 

By districts: 

East Condo. ocio geg 8,645 | 10,214 | 3.0 | 3.0 
Appalachian........................- 5,053 | 5,395 | 89] 8.9 
Indiana, Illinois, Kentucky, etc. .... 4, 291 4,800 | 1.3 1.3 
Oklahoma, Kansas, eto 3,823 | 4,174 2.4 2.3 
Texas Inland........................ 193 74 .3 .1 0) 0) 
Texas Gulf Coast 15,128 | 16 590 | 3.3] 3.5 
Louisiana Gulf Coast................ 2,242 | 4,520| 14 | 26 
Arkansas, Louisiana Inland, etc..... 1.105 | 1,600 | 3.9] 5.9 
Rocky Mountain. 235 250 Al .3 
California. eer gege e RR a 4.669 | 4,118 | 1.41.3 

Total AA aain 45,389 | 51,735 | 23 | 2.5 33,101 | 38, 876 


1 Preliminary figures. 
3 Figures not available. 


The total demand for lubricants increased from 46.0 million barrels 
in 1949 to 53.1 million in 1950—a gain of 7.1 million barrels or over 15 
percent. Exports increased from 12.9 million barrels to 14.2 million, 
while domestic demand rose from 33.1 million to 38.9 million or over 
17 percent. 
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The sharp gain in domestic demand can be attributed to greater 
industrial activity and increased automotive use. No current figures 
are available on the relative demand for industrial and automotive 
use. The growth in automotive requirements has been affected by the 
reclamation of lubricants for reuse and the improved quality that has 
cut down the frequency of change required. 

BUE 79 shows the prices of representative lubricating oils for 1949 
and 1950. 


TABLE 79.—Average monthly refinery prices of flve selected grades of lubricat- 
ing oil in the United States, 1949-50, in cents per gallon 


[National Petroleum News] 

` Aver- 

Year and grade Jan. Feb. Mar.] Apr. May June July Aug. Sept.] Oct. Nov. Dec. 155 

O AR NM FEO TE GE ERR GE, EE, A year 

1949 
Oklahoma: 
200 viscosity, No. 3 color, 

A sues 16. 50/15. 03/14. 50/14. 14/13. 00 13. 00/12. 76/12. 75) 12. 75/12. 50/12. 50/12. 50| 13. 39 


dvor adul dd CE 26. 39/23. 55/20. 90/19. 42/18. 70/17. 7517. 7517. 75) 17. 75/17. 75/17. 75,17. 75| 19. 43 


|^. d 25. 00/24. 00/23. 54/21. 31/17. 00 17. 00/17. 00/17. 00| 17. 14/17. 50/17. 50 17. 50| 19. 29 

stock, filterable............ 27. 8623. 20/18. 54/16. 10/14. 21/12. 07/12. 25/12. 10) 11. 75|11. 75/11. 75/11. 75| 15.28 
O. 

244-346 color, neutral 14. 7514. 75/14. 51/13. 36/13. 00/13. 00/12. 98 12. 24| 12. 00/12. 00/12. 00/12. 00| 13. 05 


1950 
Oklahoma: 
200 viscosity, No. 3 color, 
e A 8 12. 45012, 0012. 00/12. 00/12. 05/12. 50/13. 13/14. 57| 16. 35/17. 48017. D 90| 14.16 


test... o oe cal eR 17. 65/10. 75/16. 75116. 75|17. 09/18. 20/19. 88 22. 29; 26. 00 27. 2 27. 25 
Pennsylvania: 
200 viscosity, No. 3 color, 
neutral 420-425 flash, 25 
Pour tee 17. 50017. 50117. 50/17. 31017. 90/18. 74/21. 73/25. 00 26. 05 27. 00 27. 00 28. 45 21. 81 
600 steam - refined, cylinder | 
stock, filterable............ 11. 75/11. 75/11. 75/11. 75/12. 00; 13. 06/15. 16/18. 48; 20. 63,22. 00,22. 05 24. 23, 16. 22 
Gulf Coast: 500 viscosity, No. | 
234-344 color, neutral 12. 00/12. 00 12. 00/12. 00/12. 00 12. 73/13. 28/14. 00; 14. 00/14. 00/14. 31/14. 85| 13. 10 


28.70) 21. 21 


232294—58——-63 
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LIQUEFIED GASES 


The demand for liquefied gases for fuel and chemical uses has 
expanded rapidly in the last few years and now ranks after kerosine in 
volume. 

The supply of liquefied gases includes both that part of the output 
of natural-gasoline and cycle plants sold for fuel and chemical uses 
and the output of liquefied refinery gases sold for the same uses. Simi- 
lar materials used for blending with motor fuel are accounted for as 
part of the output of that product. Direct use of natural-gas liquids 
increased from 46.0 million barrels in 1949 to 57.8 million barrels in 
1950, while liquefied-refinery-gas production rose from 23.5 million 
to 29.1 million barrels. 

The total demand for liquefied gases increased from 66.6 million 
barrels in 1948 to 69.5 million in 1949 and 86.7 million in 1950. Ex- 
ports increased from 1.1 million in 1948 to 1.3 million in 1949 and 1.6 
million in 1950. Domestic demand rose from 65.5 million in 1948 to 
68.2 million in 1949 and 85.1 million in 1950. The relative gain over 
the preceding year was about 24 percent in 1948, 4 percent in 1949, 
and 25 percent in 1950. Details on the sales of liquefied gases by 
types and uses may be found in the Natural Gasoline chapter of this 
volume. 


OTHER PRODUCTS 


Wax.—The refinery production of wax increased from 3,208,000 
barrels in 1949 to 4,462,000 in 1950, converted from pounds at the 
rate of 280 to the barrel. The total increase in production amounted 
to 1,254,000 barrels, with increases in all districts, except for a decline 
of 42,000 barrels in the Appalachian district. The principal gains 
were 404,000 barrels in the Louisiana Gulf district, 377,000 barrels in 
the East Coast district, 240,000 barrels in the Texas Gulf district, 
119,000 in California, and 96,000 barrels in the Oklahoma-Kansas 
district. Production in the East Coast district represented 38.2 
percent of the total in 1948, 34.3 percent in 1949, and 33.1 percent in 
1950. 

Stocks declined 78,000 barrels in 1949 and increased 31,000 barrels 
in 1950. Total demand increased from 3,286,000 barrels in 1949 to 
4,431,000 in 1950. Exports rose from 1,031,000 barrels to 1,195,000, 
while domestic demand increased from 2,255,000 barrels to 3,236,000. 
The average refinery price of white crude scale wax at Pennsylvania 
refineries declined from 4.85 cents per pound in 1949 to 4.24 cents in 
1950. 
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TABLE 81.— Average monthly refinery price of 124-126” white crude scale wax 
at Pennsylvania refineries, 1946-50, in cents per pound 


[National Petroleum News] 


Y ear Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. . |Nov. | Dec. 155 

year 
190466. 4.25 4. 25 | 4.25 4. 25 | 4.25 | 4.25 | 4.32 | 5.66 | 5.76 6.00 | 6, 07 4. 04 
19114141; 6.19 | 7.06 | 7.75 | 7.75 | 7.75 | 7.75 | 7.75 | 7.75 | 7. 75 7.88 | 8.03 7.61 
19188888. 8. 57 | 8.75 [ 8. 71 | 8. 508. 50 | 8.38 8. 13 8.10 | 7.45 7.38 | 6.30 8.01 
1919 5.38 5.23 | 5.28 | 5.25 | 4.97 | 4.95 | 4.92 | 4.90 4. 18 4.60 | 4.63 4.85 
1950ĩ/ 4.24 3. 63 3.63 | 3.63 | 3.59 | 3.50 | 3.51 3.80 | 4.35 5.52 | 6. 58 4. 24 


Coke.—The production of petroleum coke increased from 17.0 
million barrels in 1949 to 17.2 million in 1950 (converted at the rate 
of 5 barrels to the short ton). The principal changes, by refinery 
districts, were increases of 0.7 million barrels in the East Coast dis- 
trict and 0.2 million in the Inland Louisiana-Arkansas district, and 
declines of 0.3 million in the Texas Inland district and 0.2 million each 
in the Texas Gulf and Indiana-Illinois districts. The Indiana-Illinois 
district is the largest producer, representing 49.6 percent of the total 
output in 1948, 47.6 percent in 1949, and 45.8 percent in 1950. 

The total demand tor petroleum coke rose from 16.9 million barrels 
in 1949 to 17.5 million in 1950. Exports were static at 2.5 million 
barrels, while domestic demand rose from 14.4 million to 15.0 million. 


TABLE 82.—Salient statistics of petroleum coke in the United States, 1949-50, by 
months and districts ! 


Domestic 
Production | vicia (per. Stocks, end of 


demand 
(thousand cent) (thousand period (thou- 


Month and district barrels) barrels) sand barrels) 


1949 | 1950? | 1919 |1950?| 1949 | 1950! 


— — | — | — — — — — ͤ —— — — ämüä—ñ—ä— Áo 


By months: 

lf ENEE 1,439 1.454 0.8| 0.8 | 1,075 | 1,310 

Fehruar-,r,tH E ee 1,263 | 1,295 .8 .8 | 1,015 | 1,200 

IE PA ² A 1,378 | 1,271 .8 .8 | 1,097 | 1,405 

Iii! ⁵ĩᷣ K 1,303 | 1,230 .8 .8 979 | 1.021 
Ehe A 1,614 | 1,482 | LO .9 | 1,186 | 1,196 

JU... lasse unisex ⁵ ⁵ 8 , 409 1, 519 .9 .9 L 230 1, 382 

Ill! 8 1.510 | 1.91 .9 .9| 1,200 | 1,317 

/r cana et een 1.520 | 1.576 .9 R| 1,237 | 1,515 

et HA DOR AAA A swe 1,337 | 1.415 . 8 .8 | 1,247 | 1,060 

Octobe é 1,464 | 1,447 .9 .8 | 1.349 | 1.108 

Nhe 1, 401 1, 439 .9 .8 | 1,502 | 1,238 

December 1,321 1, 505 .8 .8 1,310 1, 268 
a A ve S 16959 | 17.224] ol .8 | 14,427 | 15.020 

By districts: 

East CIA er ea 8 1,040 | 1,762 4 5 

Appalach inn Imꝛ˙nUP m 318 286 6 . 6 

Indiana, Illinois, Kentucky, ete... 8, 067 7, 891 2.4 2.1 

Oklahoma, Kansas, et 1.406 | 1,406 .9 .8 

! 607 322 8 4 (3) om 

Texas Gulf Coast 1. 624 1, 417 4 .3 

Louisiana Gulf Coast................ ], 444 1, 538 .9 .9 

Arkansas, Louisiana Inland, eto. 1655 X— 6 

Rocky Mountain 528 638 .8 .9 

inn dde E 1,927 | 1,799 .6 .6 
CCC 16. 959 17, 224 9 8 | 14.427 | 15, 020 698 408 


! Conversion factor: 5.0 barrels to the short ton. 
2 Preliminary figures. 
3 Figures not available, 
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Asphalt and Road Oil.— The total demand for petroleum asphalt 
rose from 50.9 million barrels in 1949 to 59.7 million in 1950—a gain 
of 8.8 million or about 17 percent (asphalt is converted at the rate of 
5.5 barrels to the short ton). Exports declined from 1.6 million 
barrels in 1949 to 1.0 million in 1950, while domestic demand rose 
from 49.4 million barrels to 58.7 million. The domestic demand for 
road oil declined from 7.8 million barrels in 1949 to 6.9 million in 1950. 
Details on sales of asphalt and types of products will be found in the 
Asphalt chapter of this volume. 

Still Gas.—The production of still gas increased from 82.6 million 
barrels equivalent in 1949 to 83.7 million in 1950. Expressed in cubic 
feet, the rise was from 297.4 billion in 1949 to 301.5 billion in 1950. 
The major use of still gas is for refinery fuel. The conversion to 
barrels is on the basis of crude-oil equivalent rather than heating value. 


TABLE 83.—Production of still gas in the United States, 1948-50, by districts 


1948 1949 1950 1 
District Equiva- Equiva- Equiva- 
Mion lent, in Muron lent, in M Mion lent, in 
feet thousand feet thousand feet thousand 
barrels arrels barrels 
East Coast 34. 168 9. 491 36, 637 10. 177 40. 428 11. 230 
Appalachian........................ 10. 879 3. 022 12. 110 3. 364 12, 730 3.536 
Indiana, Illinois, Kentucky, etc..... 56. 117 15. 588 64, 127 17, 813 67. 651 18, 792 
Oklahoma, Kansas, etc............. 23. 360 6. 489 20, 693 5.748 22, 255 6. 182 
Texas Inland....................... 14, 526 4.035 13. 533 3.759 10, 706 2, 974 
Texas Gulf Coat 82. 087 22. 802 80. 640 22. 400 73. 887 20 524 
Louisiana Gulf Coast 20. 642 5. 734 18, 756 5, 210 19. 490 5, 414 
Arkansas, Louisiana Inland, etc.... 5. 198 1, 444 3. 733 1, 037 2, 668 741 
Rocky Mountain 8, 039 2, 233 7, 243 2, 012 8. 964 2, 190 
Eat 8 37, 156 10. 321 39. 964 11. 101 42. 696 11. 860 
// ⁰ AAA 292. 172 81,159 | 297, 436 82,621 | 301, 475 83, 743 


! Preliminary figures. 


Miscellaneous Finished Products.—The production of miscellaneous 
finished products at refineries in the United States amounted to 
4,236,000 barrels in 1949 and 4,717,000 barrels in 1950. The character 
of these products is indicated in table 84. 


TABLE 84.—Production of miscellaneous finished oils in the United States in 
1950, by districts and classes 


[Thousands of barrels) 
Petro- | Absorp- | Medici- | Special- Sol- 
District latum | tion oil nal oil ties vents Other Total 
East Coat. 2R 11 26 281 5 401 
Appalachian. ...--.--0-00000a00000naMMO 198 20. ores ele 9 SO TL ust 206 
Indiana, Illinois, Kentucky, etc........ AAA IAS T EE 55 843 
Oklahoma, Kansas, et 381 EE 17 44 14 609 
Texas Inland ...........................|.-.-.... 3 S 2 353 
Texas Gulf Coaster 197 209 |.......... 91 40 84 621 
Louisiana Gulf Coast... el B teres E, owes 2 10 
Arkansas, Louisiana Inland, et 309 rad MR. PCI PU 316 
Rocky Mountain......................|.-...... 7 3 11 
/ ²·˙AAAAAA ⁵⁰⁰y E 18 31 760 99 379 1, 287 
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INTERCOASTAL SHIPMENTS 


Total shipments of mineral oils, crude and refined, from Gulf coast 
ports to east coast ports amounted to 566.0 million barrels in 1948, 
declined to 514.9 million in 1949, and rose to 559.6 million in 1950. 
The growth of this movement has been affected by the relatively larger 
increase in imports of crude and products and by a material gain in 
product receipts from California. The shipments of crude amounted 
to 196.8 million barrels in 1948, declined to 143.0 million in 1949, and 
rose to 163.7 million in 1950. Shipments of gasoline gained steadily 
from 145.8 million barrels in 1948 to 155.6 million in 1949 and 166.7 
million in 1950. Shipments of residual fuel oil, subject to the greatest 
competition from foreign sources and California, declined from 68.7 
million barrels in 1948 to 67.4 million in 1949 and 59.3 million in 1950. 

The total movement of surplus products from California to the east 
coast rose from 2.1 million barrels in 1948 to 7.6 million in 1949 and 
23.5 million in 1950. The principal changes in 1950, compared with 
1949, were the increase for residual fuel om 6.4 million barrels to 
15.4 million and the gain in gasoline shipments from 0.7 million bar- 
rels to 5.9 million. ost two thirds of the total movement occurred 
in the first half of 1950, the subsequent expansion in military require- 
ments tending to limit the flow. 
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FOREIGN TRADE ° 


Foreign trade statistics in this section are as reported by the United 
States Department of Commerce and may differ slightly from those in 
other sections of this chapter. Bureau of Mines petroleum import data 
pertain to continental United States only, while its export statistics 


Include not only foreign countries, but also shipments to the Territories. 
Crude-petroleum imports shown elsewhere are obtained by the Bureau 
of Mines from petroleum companies in order to balance refinery reports 
and do not provide a country of origin and country of destination break- 
down, as do Department of Commerce statistics. 


Imports.—Total imports of crude petroleum and petroleum products 
into continental United States increased 28.5 percent from 1949 to 
1950. In 1949 total imports of mineral oils exceeded total exports 
(including shipments to the Territories) by 108 percent, and in 1950 
imports exceeded exports by 188 percent. Imported mineral oils 
constituted 12.6 percent of the total new supply in continental United 
States in 1950, compared with 10.5 percent in 1949. 

Crude-petroleum imports represented 65 percent of the total imports 
in 1949 and 57 percent in 1950. Venezuela supplied 66 percent of the 
crude petroleum imported into the United States in 1949 and 62 per- 
cent in 1950. Colombia and Mexico both increased their shipments 
of crude petroleum to the United States in 1950. Middle East 
countries furnished 24 percent in 1949 and 23 percent in 1950. 

Residual-fuel-oil imports into continental United States and the 
Territories increased from 32 percent of the total imports in 1949 to 40 
percent in 1950. The Netherlands Antilles, which shipped 93 percent 
of the residual fuel oil imported into continental United States and the 
Territories in 1949, supplied 79 percent in 1950, while Venezuela, 
where refining capacity was tripled during 1950, increased its share 
from 5 percent in 1949 to 18 percent in 1950. 

Caribbean countries and Mexico, the principal suppliers of the 
comparatively small quantities of distillate fuel oil imported into 
continental United States and the Territories in 1948 and 1949, 
supplied only 48 percent of such imports in 1950. Middle Eastern 
countries increased their share from 28 percent in 1949 to 52 percent 
in 1950. 

Imports of unfinished oil increased 70 percent from 1949 to 1950, 
with Mexico the principal supplier in both years. 


* By F. X. Jordan, Petroleum and Natural Gas Branch, Bureau of Mines. 
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TABLE 86.—Crude petroleum and major petroleum products imported for con- 
n into the United States, 1949-50, by countries, in thousands of 
arrels ! 


[U. 8. Department of Commerce] 
Crude Dis- | Resid- Un- 
Motor | Kero- 
Coun tro- tillate ual  |finished| Total 
ES lum | fuel? | sine | "ons oll. oll 
1910 
North America: 
G. 8 (9) 71 (5) 4 458 75 608 
Mill.. 83 h. D 333 | 4,262 8, 845 
Netherlands Antilles 2 EE 926 | * 72,063 2| 2 72, 992 
Trinidad and Tobago 89 $22 | 472 718 |........ $ 1,301 
Total 4.30 94 (9 1,402 73, 572 4, 339 2 83,746 
South America: 
Colombia 11,425 A WE 76 114 |........ 11, 615 
EE è 101,720 |........|........| 225 | 3,913 71| * 108, 929 
ff ³ A $ 113, 140 .. 301 $ 4,027 ZU 0117, 644 
Europa: United Kingdom............. d) 44 82 1. ins. 2 
;ͥ ³⁵ ² ¼ d  W 5 |-.-.---- 5 
Indonesia / Adu AS (8) 
757 8 L398]:.—-[.——. 9 Lhle2iez- Le 1, 356 
RENE A A E Insee Siu EA 344 
a —— 2,075 |.-.------|-------- JAA 23, 077 
Saudi Arabia I 352 Alas 12, 816 
State of Bahrein h 308 
/. — —— 37,235 |... BE 062 a c ccs 37, 906 
Africa: h A A PA E 24 ee 2 
Grand total...................... 9 154, 719 9 94 O) 2,365 | 077,612 | 4,410 | * 239, 200 
pes into United States Territories 
d possessions from foreign countries: 
“aim A // rr as ae 541 
Fuss E 19 | A S 2, 282 2 2, 303 
Ota) A 8 19 [sous LN 2, 282 2 2, 844 
o Le Fm, - —-=— . ——— «( — LE 
Total net imports into continen- 
tal United States 9 154, 719 75 (3) 1, 824 75,330 | 4,408 | * 236, 356 
A —— AZ o . ——-— — — E 
1950 
North America: 
acc... corners 5 57 e» 1 1 12 76 
NM ehe nRE IMS E ERR EZ 9, 403 Q) |........ (8) 1,025 | 6,699 17, 217 
Netherlands Antilles. 196 270 | 1,068 96, 666 7 98, 207 
Trinidad and Tobago............... 216 3 (è 2,019 763 3, 003 
// ³ĩ¹ 9, 714 258 270 | 1,069 99,711 | 7,481 118, 503 
South America 
A A ⁵ ⁵ ⁵ PA 88 Qo ) 
Colombla.........................- h/ 8 15, 703 
Veneruel a. 106, 91d9dd 278 22, 191 31 129, 448 
„ sects oats c 278 22, 195 31 145, 151 
W AR, —-—n CCC A aaseuces 8 
Czechoslovakía.....................]..... .... j ͤ PR AMA 23 
German (0) D d PAN 8 SE ARA " 11 
IN Läd EE, A ER, O EE (i) (è) 
Poland-Danzig.....................]|.......... r EEN, A 114 
United Kingdom..................|.......... 38 „ (3) 368 
Tol ff·˙⁵ ĩ A 8 O) 624 |........ C E (5) 524 


— —— — ꝗKR—A—ñ—ñ o — — — 
— —..—— — — | gees 


For footnotes, see end of table. 
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TABLE 86.—Crude petroleum and major petroleum products imported for con- 
sumption into the United States, 1949-50, by countries, in thousands of 
barrels '—Continued 


[U. 8. Department of Commerce] 
Country ude | Motor | Kero- | ¿mota | "emi lanisheal Total 
um fuel? | sine | ‘ois oil 4 oil 
1950—Continued 
Asia: 

Arabian Peninsular States, n. e. 8.... T —— m 116 
MAD W A se 1 ͤ AN EE BEE 123 
ét dt EEN J; IAN A 183 gi REECH 26, 346 
Saudi Arabia 13, 972 695 137 14, 825 
State of Bahre iin A 774 307 1. 081 
ff ³· AAA 40, 377 1. 469 047 |........ 42, 491 
Grand total...................... 172, 736 782 270 2, 816 122, 553 7,512 306, 669 
— —— — SE Lë — —————— o o o o 

Imports into United States Territories 

and from foreign countries: 

POCO AA : 8 h! A (8) 

e . . ß 418 8 451 
Puerto Rio PA 71 25 18 2, 404 |........ 2, 518 
A ⅛⁰mnm... Ä md. Ä 71 25 436 2, 437 2, 969 

Total net imports into continen- 
tal United States 172, 736 711 245 2, 380 120, 116 7, 512 303, 700 


85 Compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of U. S. Department of 
ommerce 

2 Includes naphtha and benzol. 

3 Includes quantities imported free of duty for supply of vessels and aircraft. 

erg quantities imported free of duty for manufacture in bond and export, and for supply of vessels 
and a 

3 Less than 500 barrels. 

* Revised figure. 

Revised to none. 
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Exports. — Exports and shipments to Territories of mineral oils, 
crude and refined, decreased 7 percent from 1949 to 1950. Continental 
United States continued to be a net importer of mineral oils, as the 
excess of all petroleum imports over all petroleum exports rose from 
122.6 million barrels in 1949 to 197.8 million in 1950. The excess of 
crude-petroleum imports increased from 122 million barrels in 1949 
to 138 million in 1950, and the excess of residual-fuel-oil imports over 
exports rose from 63 million barrels in 1949 to 104 million in 1950. 
Although exports of the other refined products (excluding residual 
fuel oil) decreased considerably owing to the competition of the new 
and enlarged European and Middle East refineries and to increased 
domestic demand, they still exceeded imports by 43 million barrels in 
1950 compared with 62 million barrels in 1949. 

Exports of crude petroleum increased 5 percent from 1949 to 1950. 
Canada continued to be the principal country of destination, receiving 
91 percent of the total in 1949 and 88 percent in 1950. Cuba 5 
5 percent in both years, but shipments to Argentina almost tripled 
those of 1949. European countries took 3 percent of the total in 1949 
and 4 percent in 1950. Japan was the only country in Asia receiving 
any appreciable amount of United States crude in 1950. None was 
shipped to the Territories. 

Exports and Territorial shipments of all refined mineral oils were 12 
percent lower than in 1949. Motor-fuel exports decreased -37 percent 
and kerosine 18 percent from 1949. MEQUE shipments of the other 
refined products increased over 1949; the largest increase was in ship- 
ments of residual fuel oil, which were 28 percent higher than in 1949. 

Motor-fuel exports and Territorial shipments decreased 14.6 million 
barrels from 1949. "The decreases were general, but greatest in ship- 
ments to Europe and to countries of North America. Shipments to 
Mexico, Colombia, Mozambique, Union of South Africa, and the 
Territories were, however, an exception to the general decline. Motor- 
fuel exports to Europe decreased 9.4 million barrels from 1949. 
Notable decreases from 1949, by country, were: United Kingdom, 76 
percent; France, 76 percent; and Sweden, 72 percent. otor-fuel 
shipments to Canada declined 39 percent; to Netherlands Antilles, 
over 48 percent; and to Cuba, 20 percent. 

Outgoing shipments of kerosine also decreased from 1949, 
except for shipments to El Salvador, United Kingdom, Philippine 
Islands, Mozambique, the Union of South Africa, and the Territories. 

Exports &nd Territorial shipments of distillate fuel oil increased 3 
percent from 1949 to 1950. Gains were confined mostly to North 
American countries, especially Canada, whereas exports to Europe 
decreased 38 percent from 1949, with shipments to the United King- 
dom only half of the 1949 total. 

Increased shipments of residual fuel oil to Canada, Central America, 
Mexico, Chile, Alaska and Hawaii more than offset smaller shipments 
to Europe and Eastern Asia. 

Exports and Territorial shipments of lubricating oil were 10.5 per- 
cent higher in 1950 than in 1949. Increased shipments to Europe, 
especially to the United Kingdom, accounted for most of the increase. 
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TABLE 88.—Crude petroleum and major petroleum products exported from the 
United States, in 1950, by countries of destination, and shipments to and ex- 
orts from United States Territories and possessions, in thousands of 


arrels ! 3 
[U. 8. Department of Commerce) 
Crude Lubri- 
Destination petro- N So e Vereen cating | Wax | Total 
leum oll 2 
North America: 
Bermuda........................]...-.... 56 1 1 2 axcizs 72 
TT oco o eR Repo 30, 708 | 5,048 477 | 5,401 | 4,498 419 110 | 46, 661 
Canal Zone...................... |. ....... 93 28 406 793 . 1,325 
e ee ea ee ates 1,829 | 1,685 (4) 335 980 108 25 4, 962 
El Salvador 104 13 123 20¹ 5 5 451 
Guatemala 44 5 213 573 13 28 876 
Mercodododd 2 3, 024 392 | 2,171 324 225 6, 229 
Netherlands Antilles o EE (4) 88 |........ 973 
and Tobago (9 O AAA eene 13 (4) 13 
Other North America...........]........ 99 194 72 14 435 
Total. A eneen 32, 537 | 11,039 623 | 6,982 | 9,410 909 407 | 61,997 
South America: 
Argentinaͤeeikeaa 661 E eee 8 212 13 1, 000 
Bolivia: a WEE (4) (4) 85 16 10 10 121 
FFII!!! 8 250 21 (4) 495 A4 831 
A ³˙¹.. EE 4 6 82 | 1,965 69 13 2,133 
Colombia. ...................... |...-.... 86 A BE, O EEN 36 153 225 
AI A EE ( Pl eae 24 30 205 
ES AR 8 VIE, 47 4 77 
Veneruela ...................... |. -..-... ) te. eT 123 38 164 
Other South Amerien 4 2 . 22 14 46 
/ iwu iu. ete cewe NE 661 588 33 192 | 1,981 | 1,038 309 4, 802 
item Lassi bourne FFF 73 (4) va, di EN 807 42 945 
VVG! EE 163 219 |........ 249 5 637 
EI8008. 2. 222A oes 546 245 | eset ees e 371 16 1. 928 
Gn ⁵ꝛðVd tecieac . 74 9 76 1 255 
(T6008. PA IN AA 80 15 PEA 70 2 199 
Italy o ooo EE 243 103 „5 ssl sra 600 144 1, 090 
Netherlands (4) 231 (4) 416 10 666 
INGE WAY A 6mm w 69 „ 102 9 180 
o Be A E O PE A 49 16 67 
Sweden 305 590 82 260 19 1,250 
8witzerland.....................|].......- 38 (4) 64 112 22 236 
United Kingdom 441 | 1,926 339 | 1,167 74 | 2,316 46 6, 309 
ugoslavia...................... 62 1;öüͤ AA 89 8 327 
Other Europe (55 D PENES MEER EEN 811 25 447 
eff! Oho. 1,292 | 3,295 405 | 3,133 218 | 5,828 365 | 14,536 
Asia: 
Hong KOUg. un s , 6 e 84 46 113 
Ia aisseta sianie (4) (4) 1 0. Lus 594 (4) 595 
Tapa... 2299. A eee ses ( Lo... 71 12 426 
Pakistan. oc icc. ege Seel geg (0 EE 1838 62 (4) 76 
Philippines......................|........ 29 96 7 7 147 28 314 
ENT DEE y NEE PA AS 34 1 123 
fee A 166 | 22999 85 2 282 
Other Asla aaa 31 (4) 30 90 515 10 676 
Total -oirir 334 321 126 50 168 1,513 92 2, 604 
Africa: 
Ae AA 8 S scc ⁰ MAA 55 A 114 
Belgian Congo r O uM 41 (4) 42 
French Equatorial Africa 57 4 15 10 13 |........ 99 
French Morocco.................].......- ya EE, 8 27 9 59 
French West Africa.. 60 14 11 98 38 (4) 221 
Gold MO 2. O EE, ch oul eke 28611. fue 26 
M oꝛambi que 73 46 . 57 LV 181 
VR A EE %%; 17 4) 41 
Union of South Africa...........|........ 343 34 3 306 6 712 
Other Afttien (4) 87 10 81 |.......- 288 5 421 
TO ls ra il (4) 727 108 85 108 868 20 1,916 
eS EE OE EES ——— o — — — OO 


For footnotes, see end of table. 


998 MINERALS YEARBOOK, 1950 


TABLE 88.—Crude petroleum and major petroleum products exported from the 
United States, in 1950, by countries of destination, and shipments to and 
exports from United States Territories and possessions, in thousands of 
barrels ! *—Continued 


[U. 8. Department of Commerce) 
Crude Lubri- 
Motor | Kero- | Distil- | Resid- 
Destination petro- fuel33| sine | iste ofl | ual ofl cating Wax | Total 
Oceania: 
DEA ern 12 GK: Aere 512 2 526 
New Zealand....................]........ 8 1 2 (4) 143 (4) 154 
Other Oceania. 36 15 39 |.......- |. REM 95 
TP Otek EE, caen 56 16 41 (4) 660 2 775 
Grand total................... 34, 824 |? 18,928 | 1,311 | 10, 483 | 11, 885 |2 13,616 1,195 | 3 92, 242 
Shipments from continental United RS 
States to the Territories and pos- 
ons: 
Alaska and Hawall . 3,723 176 | 2,129 | 4,334 120 (0) 10, 482 
O A AA 1, 888 581 204 |........ 61 (4) 2,734 
Virgin Islands...................]........ 33 NA O e VEER 59 
A ˙¹ùY: v 260 (4) 15 |.......- N 277 
Ole ere EE 47 9 18 6 N 83 
q A O A 5, 951 775 | 2,378 | 4,340 191 (4) 13, 635 
Exports from the Territories and 5 
possessions to foreign countries: 
Alca ² ⅛ •—ò0mwĩ / 8 105| 6 27 0 S 318 
Puerto Ni”... eese | memores 6 2 ($) (4) 95 44 
Totál A . —˙kX 111 8 207 (4) (CO S 326 
Total net shipments from con- 
tinental United States | 34, 824 |? 24,768 | 2,078 12, 654 | 16,225 |? 13,807 | 1,195 105, 551 


1 Compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of the U. S. Department 
of Commerce, Changes for 1948 in Mineral Yearbook, 1948, pp. 1018-1020, are as follows, in thousands of 
barrels: Fuel oil exported to Canada, 9,380; total North America, 15,791; grand total, 27,920. Motor fuel— 
New Zealand, 408; total Oceania, 1,286; grand total, 32,700. Lubricating oils—Australia, 599; New Zealand, 
174; total Oceania, 778; grand total, 12,855. Shipments from continental United States to the Territories, 
in thousands of barrels: Alaska and Hawaii (figures represent shipments from refining companies for export 
to Alaska and Hawaii through Pacific ports, as reported to Bureau of Mines by shippers) —motor fuel, 
2,919; kerosine, 172; fuel oil, 6,261; and lubricating oil, 90. "Total shipments from continental United States 
to the Territories—motor fuel 4,697; kerosine, 606; fuel oil, 6,500; and lubricating oil, 140. "Total net ship- 
ments from continental United States motor fuel, 37,337; kerosine, 3,529; fuel oil, 34,250; and lubricating oil, 


12,994. 
Cbanges In table 88, Minerals Yearbook, 1949, p. 989, areas follows, thousands of barrels: 1 
oil— India, 1,052; total Asia, 2,310; grand total, 12,318. Total all products — India, 1,336; Asia, 4,942; gran 
total, 100,672. Shipments from continental United States to the Territories, in thousands of barrels: Alaska 
and Hawaii (figures represent shipments from refining companies for export to Alaska and Hawaii through 
Pacific coast ports, as reported to Bureau of Mines by shippers)—motor fuel, 3,523; kerosine, 175; distillate 
oll, 2,241; residual oil, 4,091; lubricating oil, 114; and total, 10,144. Total shipments from continental United 
States to the Territories—motor fuel, 5,603; kerosine, 713; distillate oil, 2,452; residual oil, 4,094; lubricat- 
ing oil, 176; and total, 13,038. Total net shipments from continental United States—motor fuel, 39,358; 
kerosine, 2,534; distillate oil, 12,297; residual oil, 12,642; lubricating oil, 12,492; and total, 113,452. 

2 Country and continent totals exclude but grand totals include, 2,902 thousand barrels of motor fuel 
11 2, 710 thousand barrels of lubricating oils, for which country breakdown may not be published for secur- 

reasons. 

3 Includes natural gasoline, naphtha, benzol, and antiknock compounds of petroleum origin. 

4 Less than 500 barrels. 

Figures represent shipments from refining companies for export to Alaska and Hawaii through Pacific 
coast ports, as reported to Bureau of Mines by shippers. 

$ Not separately recorded. 
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WORLD PRODUCTION 


World production of crude petroleum in 1950 resumed its long- 
range upward trend, being 11.5 percent larger than in 1949. Except 
for Rumania, all major producing countries of the world increased 
production over 1949. 

The Western Hemisphere’s proportion of world crude-petroleum 
roduction declined from 73.4 percent in 1949 to 71.6 percent in 1950. 
he United States furnished 54 percent of the world output in 1949 

and 52 percent in 1950. Venezuela maintained its position as the 
second largest producing country, furnishing 14 percent of the total 
in both 1949 and 1950. The Middle East (Bahrein Island, Iran, 
Iraq, Kuwait, Qatar, Saudi Arabia, Turkey, and Egypt) increased its 
share from 15 percent in 1949 to 17 percent in 1950, surpassing for the 
first time the Caribbean area in crude-petroleum production. 

Crude production in the United States increased 7 percent from 
1949 to 1950. Owing to much larger output in Alberta, Canada 
increased its output nearly 37 percent; and late in the year crude 
began moving through the Interprovincial a to Lake Superior. 
Mexico's production continued its steady climb, being 19 percent 
larger in 1950 than in the previous year. Colombia's production 
gained nearly 15 percent with the installation of new pumping facili- 
ties on the Andian pipeline which carries crude from interior fields to 
Mamonal on the Caribbean Sea. Brazil more than doubled 1949 
production from the Bahia fields. Chile, with development of the 
Cerro Manatiales field, was able to export about two-thirds of its 
production. 


TABLE 90.—World production of crude petroleum, by countries, 1944-50, in 
thousands of barrels 


e [Compiled by Berenice B. Mitchell) 
Country 1948 1949 1950 ! 
North America: 

arbados. ................. (3) „„ 
Canada 12 287 21, 305 29, 146 
Cuba h0ʒ 159 4 206 4 156 
MEXICO: E 58, 508 60, 910 72, 443 
Rer WEE 20, 111 20, 617 20, 632 
United States.............- 2, 020, 185 |1, 841, 940 | 1, 971, 845 

Total North America 2, 111, 250 |1, 944, 978 | 2, 094, 222 

South America: 

Argentln a 23, 734 22, 589 23,353 
E TEE 464 678 616 

POG eset ⁵ĩðͤ 8 144 109 278 
Fl A AAA ³o i ðWAAA 0? 629 
Colombia.................. 23, 792 29, 722 84, 059 
Ecuador................... 2, 563 2, 617 2, 632 
¡E RE 14, 069 14, 790 15, 077 
Venezuela.................. 490,015 | 482,316 546, 783 

Total South America 554, 781 | 552, 821 623, 427 


For footnotes, see end of table, 
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TABLE 90.—World production of crude petroleum, by countries, 1944-50, in 
thousands of barrels—Continued 


(Compiled by Berenice B. Mitchell] 


Country 1944 1945 1946 1947 1948 1949 1950 1 
Europe: 
Albania 334 4 267 4 1,000 4 2, 000 4 1, 500 4 2, 188 4 2, 385 
Austrian 218 3,074 5, 734 6, 285 6, 149 4 6, 100 4 6, 150 
Czechoslovak la 185 91 196 210 204 292 292 
DU Lc A o 4 300 202 368 356 369 411 969 
Oermang. 6, 154 3, 935 4, 539 4, 032 4, 489 5, 947 7, 904 
Hungary) 16,277 | 25,018 5, 146 4, 330 3, 647 3, 791 4 4, 198 
// - - -- UTITSS 55 53 83 81 71 71 63 
Netherlands 711. 12 41 435 1, 478 3, 443 4, 314 4, 897 
A AAA A 4 3,000 * 750 866 951 4 1, 039 4 1, 205 4 1, 205 
JJ 26, 191 3A, 772 31, 434 28,552 | 434,000 | 133,700 4 32, 000 
U.8.8. R49... ........... 215, 000 148, 953 157, 673 187, 463 218, 000 237, 700 266, 200 
United Kingdom........... 703 532 412 351 323 338 340 
Yug AT EE 220 200 160 290 270 470 78 
Total Europe !........... 326, 649 197,888 | 208,046 | 236,379 | 273, 504 296, 527 327, 273 
— — — MÀ 
Asia 
Bahrein Island............. 6, 714 7, 309 8, 010 9, 411 10, 915 10, 985 11,016 
Burma 4750 4725 1 59 341 248 4 450 
(Ea E A A A 505 484 513 374 533 730 4 730 
Formosa............... 40 14 16 22 23 22 23 
Ing! 2, 784 2, 363 2, 193 1, 863 1,875 1, 906 4 1,867 
Indonesia..............---. 260 7, 600 1 8,020 | *31,900 | 9 44, 932 * 50, 148 
FW 102, 045 130, 526 146, 819 154, 998 190, 394 204, 712 242, 475 
e 943 35, 112 , 665 35, 834 26, 115 30, 957 49, 919 
A A 1, 601 1, 544 1, 343 1, 276 1, 122 1, 353 2, 048 
TU E PA AA 5, 931 16, 225 46, 500 90, 000 125, 722 
Lieweg eeler (19) (19) (19) 356 490 824 800 
qq A A PA ⁵ ⁵ ⁵ 8 750 12, 268 
Pie and Brunel....... 4 6,000 2, 100 2, 050 12, 970 20, 124 25, 108 30, 958 
7757 Arabla . 7, 794 21,311 59, 944 89, 852 142, 853 174, 995 199, on 
ur UN 22 IO SA APA ĩð 
U. 8. 8. R.: Sakhalin €..... 5, 000 6, 000 6, 000 7, 000 7, 000 7, 000 7, 000 
Total Asia 9. 49. . 186, 436 | 215,088 | 270,599 338, 260 480, 175 593, 630 735, 025 
—— ¡yq -=— | 
Africa: 
Algeria..................... 1 1 2 24 
EY Pt NM HMM 9, 416 9, 406 9, 070 8, 027 18, 398 15, 997 16, 373 
French Morocco. .......... 32 21 100 136 305 
Total Africa.............. 9, 452 9, 434 9, 091 8, 040 13, 499 16, 135 16, 702 
P—— o aea — 
Oceania: 
Australia (VIctor ia |. -........ 1 1 2 
New CCC 2 3 2 2 2 7 7 
Total Oceania 2 3 2 2 3 8 9 
Grand total.............. 2, 592, 289 |2, 594, 697 |2, 745, 430 3, 022, 139 3, 433, 212 3, 404, 099 3, 796, 658 


1 Preliminary figures. 
2 Less than 500 barrels 


3 Natural napbtha and gas oll. 


1 Estimate. 


3 Data represent Trianon Hungary after October 1944. 
$ Data revised in accordance with recent information stating 6.948 barrels per metric ton. 


7 ioe ook. 


in 1945, postwar borders. 
in Asia (except Sakhalin) included with U. 8. S. R. in Europe 


* Includes New Guinea, whose production amounted to 1,725,500 barrels ir in 1949 and 1 ,748,000 barrels in 


1950. 
16 Included with India. 
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In Western Europe, Germany increased production 33 percent from 
1949 to 1950, and Netherlands output was almost 14 percent larger 
than in 1949. France more than doubled 1949 production with 
development of the Lacq field in the Aquitanian Basin. 

For Eastern Europe, reliable statistics are generally lacking. The 
U. S. S. R. (including Sakhalin) apparently increased its production 
from 1949 to 1950, as did Albania, Hungary, and Yugoslavia. Ru- 
mania, however, is estimated to have had lower production in 1950 
than in 1949. 

The largest gains in petroleum production were in the Middle 
East. Iraq, with completion of the new 16-inch-diameter pipeline to 
Tripoli, Lebanon, produced 61 percent more petroleum in 1950 than 
in 1949. Kuwait produced from its Burghan field 40 percent more 

etroleum than in 1949. Iran, the largest producer of the Middle 

ast, increased its output 18 percent from 1949 to 1950, while Saudi 
Arabia's production was up nearly 15 percent. The Trans-Arabian 
pipeline from Qaisumah in north central Arabia to Sidon, Lebanon, 
was placed in operation during December 1950, with a daily delivery 
capacity exceeding 500,000 barrels. Qatar completed its first full 
year as & commercial producer and exporter of crude petroleum in 
1950. In Egypt, greater output from the Asl field more than offset 
declines in the older producing fields. 

In the Far East, Japanese crude-petroleum production showed a 
notable increase in 1950; and, although the United States of Indonesia 
increased output 12 percent from 1949 to 1950, it had not regained 

rewar levels. In British Borneo, production increased 23 percent 
rom 1949 to 1950. 


Phosphate Rock 


By Bertrand L. Johnson and Nan C. Jensen 


A 
GENERAL SUMMARY 


INED production of phosphate rock in the United States in 
M 1950 reached a SE h of 11,114,159 long tons, thus exceed- 
ing the previous SC (9,388,160 tons in 1948) by nearly 

1% million tons, according to reports submitted by producers to the 
Bureau of Mines. Increases were shown in Florida, Tennessee, and 
most of the Western States. Supplies of phosphate rock were plentiful 
and large quantities were added to the stocks in producers’ hands. 
Sales likewise increased, rising from 8,986,933 long tons in 1949 
to 10,253,552 tons in 1950. (See fig. 1.) Increased sales in Florida 
and Tennessee counterbalanced the decline in sales in the Western 
States. The total value of the phosphate rock sold or used in 1950 
rose to $59,027,848, or about $7,600,000 over 1949. The Bh content 
of the rock sold or used in 1950 increased to a new record high of 
3,336,112 long tons from 2,913,796 tons in 1949. Imports in 1950 
increased both in quantity and value. Exports in 1950 were likewise 
above those in 1949 in both quantity and value. Apparent domestic 
consumption rose considerably to 8,580,925 long tons. Stocks at 
the end of 1950 had increased greatly in all the producing areas. 
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FIGURE 1.—Marketed production of domestic phosphate rock ,1900-50. 
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TABLE 1.—Salient statistics of the EE industry in the United States, 


1949 1950 
Long tons Value at mines Long tons Value at mines 
P303 Aver- P303 Aver- 
content | Total f age | Rock | content | Total | age 
Production (mined)....... 2, 866, 897 (1) (i) 111,114, 159| 3, 565, 793 (1) (1) 
Sold or used by producers: 
Florida: 
d pebble........... 2, 265, 780/$37, 339, 985| $5. 56| 7, 933, 009| 2, 673, 8820844, 430, 646| $5. 60 
Soft rock 15, 652 344, 787| 4.47 81, 542 16, 904 408, 595| 5. 01 
Hard rock............. 8, 522 173,211| 7.28 71, 319 25, 133 538, 601] 7.55 
Total Florida........ 2, 289, 954| 37, 857, 983| 5. 55| 8, 085, 870] 2, 716, 009| 45, 377, 842| 5. 61 
Tennessee 377,081} 9, 067, 6. 74] 1, 384, 473 390,1 10, 028, 404| 7. 24 
Idaho and Wyoming 5... 133, 794] 1,915,125] 4. 06] 573, 044 163, 272] 2,125,065) 3.71 
Montana. 112, 967] 2, 574, 330 7.25 210, 165 66, 641] 1, 406, 537| 7.12 
Total United States.] 8, 986, 933] 2, 913, 7960 51, 415, 027 5. 72/10, 253, 552) 3, 336, 112| 50,027,848] 5.76 
Imports (1) 821, 842| 12. 66 87,1 (!) 1,113, 974| 12. 78 
Exports . (i) 8, 005, 521| 6.08] 1, 759, 800 (1) 10,364, 550| 5.89 
Apparent consumption. . 7, 735, 005 Cy... TE, DE 8. 580, 9255 (()) 
Stocks in producers’ hands 
Dec. 31: í 
eie 8 3 291, 000 1 0 1. 357, 000 421, 000 L 1) 
Tennesse 3 168, 000 l , 612, 000 174, 000 1 y 
Western States 5 14, 000 L 1) 303, 000 80, 000 1 1 
Total stocks......... $ 473, 000 () (1) | 2,272,000}; 675, 000 (1) (1) 
Data not available. 


2 Includes a small quantity from Virginia in 1949. 

3 Includes Utah in 1950. 

* As reported to the Bureau of Mines by domestic producers. 
Revised figure. 


Several general papers relating to the phosphate-rock industry 
have appeared recently.“ 


DOMESTIC PRODUCTION 


Mined production of phosphate rock in the United States in 1950 
(11,114,159 long tons) was much larger than that of 1949 (8,877,474 
tons) and even exceeded the former record high (9,388,160 tons) of 
1948 by about 1,726,000 tons. 


SALES 


An increase of over a million tons in the quantity of phosphate rock 
sold or used by domestic producers brought the total for the United 
States in 1950 to a record high of 10,253,552 long tons with a record 
value of $59,027,848. 


1 McConnell, Duncan, The Petrography of Rock Phosphate: Jour. Geol., vol. 58, 1950, pp. 16-23. 

McKelvey, V. E., and Nelson, J. M., Characteristics of Marine Uranium-Bearing Sedimentary Rocks: 
Econ. Geol., vol. 45, No. 1, January-February 1950, pp. 35-83. 

Jacob, K. D., World Resources: Phosphorus: Am. Fertilizer, vol. 112, No. 10, May 13, D 8 and 26. 
(From paper presented before the United Nations Scientific Congress on the Conservation an tilization 
of Resources, Lake Success, New York, Aug. 17-Sept. 6, 1949.) Phosphate Resources and Manufacturing 
Facilities in the United States: Soil Science Society of America, Short course in Fertilizer Technology, 
Univ. of Maryland, College Park, Md., Aug. 21-25, 1950. 

Barr, J. A., Phosphate: Eng. and Min. Jour., vol. 152, No. 2, February 1951, pp. 98-100. 

Fulton, C. A., Phosphate Rock: Am. Inst. Min. and Met. Eng., Ind. Minerals and Rocks, 2d ed., New 
York, 1949, pp. 061-653. 
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TABLE 2.—Phosphate rock mined in the United States, 1941-50, by States, in 
long tons 


Tennes- | Western | United Tennes- | Western | United 
Year Florida sod ! Btates States Year Florida sei States States 


— ss o | — oa 


1941...... 8,417,900| 1,301,067, 208, 2160 4,922, 183|| 1946. ...| 5, 280, 402) 1,316,107] — 572,330| 7, 168, 839 
1942...... 2, 984, 503| 1, 568, 162| — 266, 273| 4,818, 938 1947. 6, 381, 282| 1, 489, 980 1, 239, 727 9, 110, 989 
1943...... 3, 274, 266, 1,868, 407 227, 294] 5,369, 967 1948..... 7, 184, 297| 1,499, 547 704, 316 9, 388, 160 
1944...... 3, 486, 482] 1,413, 246 300, 274| 5, 200, 0021949. 6, 695, 407 1 778, 508 8, 877, 474 
1945...... 3, 814, 935| 1, 260,849; 2323, 955 5,399, 739 1950..... 8, 597, 227| 1,472, 017| 1, 044, 915/11, 114, 150 


! Includes a small quantity of apatite from Virginia in 1941-47 and 1949, and in 1941-43 some matrix of 
washer grade. 


TABLE 3.—Phosphate rock sold or used by producers in the United States, 1945-50 


Value at mines Value at mines 


Long tons 


Total Average 


191485... 5, 806, 723 823, 951, 077 $. 12 8, 668, 769 850, 501, 598 $5. 83 
1980 8 6, 860, 713 | 31, 043, 821 4. 52 8, 986, 933 | 51, 415, 027 5. 72 
1917 9, 027, 030 | 46, 638, 837 5.17 10, 253, 552 | 59, 027, 848 5. 76 


TABLE 4.—Phosphate rock sold or used by producers in the United States in 
1949-50, by grades and States 


Florida Tennessee ? Western States | Total United States 
a P. oo — — — — 
tent (percent Percent Percent Percent Percent 
Long tons of total | Long tons of total | Long tons f total of total 
1949 
Below 600 82, 420 1 556, 024 41 163, 365 801, 809 9 
60 to A 32, 013 (3) 305, 172 23 38, 362 375, 547 4 
68 basis, 66 minimum... 254, 810 4 341, 819 26 332, 010 928, 639 10 
70 minimum............ 1, 062, 628 16 138, 570 10 252, 876 1, 454, 074 16 
72 ninimum............ 1, 254, 545 Nu msc AO 1, 294, 406 15 
75 basis, 74 minimum... 2, 706. 9922 40] 667 () 2, 707, 659 30 
5 D R422581], rr K é 1. 422, 581 16 
Above apatite 

Undistributed.......... } ——— 2218| D a 2218| 0) 

Total. 6. 815, 989 8, 986, 983 100 
1950 

Below 600 183. 539 8 
/ ³o·üü u DEER 3 
68 basis, 66 minimum... 507, 827 13 
70 minimum............ 868, 016 12 
72 minimum............ 1, 446, 706 14 
75 basis, 74 minimum...| 3, 064, 690 I 30 
77 basis, 76 minimum...| 2,045,092 285 2, 045, 092 20 
Above e ð EE A DEE A MS 


ee —ü—ü — v | rn | eS —ß—— 


10, 253, 552 100 


E 8, 085, 870 


1 Bone phosphate of lime, Ca3(PO4)1. 


3 nou es a small quantity from Virginia in 1949. 
3 Less than 0.5 percent. 
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REVIEW BY STATES 
SOUTHERN STATES 


Florida.—The upward trend in the marketed production of Florida 
phosphate rock continued in 1950; a new high of 8,085,870 long tons 
valued at $45,377,842 was attained. By far the greater part of the 
production came from the land-pebble field. Relatively small quan- 
tities of hard rock and soft rock (waste-pond phosphates from the 
hard-rock field) were produced. The output of soft rock was some- 
what larger than of hard rock. 

The following companies mined and shipped phosphate rock in 1950: 


Land pebble: 
American Agricultural Chemical Corp., 50 Church St., New York, N. Y. 
(Pierce, Fla.) 
Amm Cyanamid Co., 30 Rockefeller Plaza, New York, N. Y. (Brewster, 


8. 
Coronet Phosphate Co., 19 Rector St., New York, N. Y. (Plant City, Fla.) 
Davison Chemical Corp., Baltimore, Mad. (Bartow, Fla.) 
International Minerals & Chemical Corp., 20 N. Wacker Drive, Chicago 6, 
Il. (Mulberry and Bartow, Fla.) 
Swift & Co., R. F. D. 1, Box 200, Bartow, Fla. 
Virginia-Carolina Chemical Corp., P. O. Drawer 1797, Richmond 14, Va. 
(Nichols, Fla.) 


Hard rock: 
Kibler-Camp Phosphate Enterprise, P. O. Box 608, Ocala, Fla. 


Soft rock: 
Colloidal Phosphate Co., P. O. Box 1588, Tampa, Fla. 
Kellogg Co., Hernando, Fla. 
Loncala Phosphate Co., Box 338, High Springs, Fla. 
Sea Board Phosphate Co., Dunnellon, Fla. 
Soil Builders, Inc., Dunnellon, Fla. (Hernando, Fla.) 
Superior Phosphate Co., Box 476, Dunnellon, Fla. 


TABLE 5.—Florida phosphate rock sold or used by producers, 1946-50, by kinds 


Hard rock Soft rock ! 
Y ear Value at mines Value at mines 
Long tons ;k ò—ͤͤĩͤðʃ-.!— Long tons ——— 
Total Average Total Average 
Ir! 100, 881 3762, 127 37. 55 97, 067 $387, 708 $3. 99 
EE 79, 330 618, 330 7.79 88, 620 326, 064 3. 68 
J. 48, 198 368, 7. 65 69, 335 293, 927 4. 24 
J E 23, 804 173, 211 7. 28 77, 088 344, 787 4. 47 
a ates sa UE 71, 319 538, 601 7. 55 81, 542 403, 595 5. 01 
Land pebble Total 
Y ear Value at mines Value at mines 
Long tons Long tons 
Total Average Total Average 
II ews tin pee e IR 4, 807, 563 |$19, 867, 339 $4.13 5, 005, 511 |$21. 017, 174 $4. 20 
y PE PER 6, 314, 077 | 31, 975, 858 5. 06 6, 482, 027 | 32, 920, 252 5. 08 
A E 6, 421, 725 | 37, 070, 38] 5.77 6, 539, 258 | 37, 722, 804 A 77 
A E E E 6,715,097 | 37, 339, 985 5. 56 6, 815, 989 | 37, 857, 983 5.55 
e A eA eue ad 7, 933, 009 | 44, 430, 646 5. 60 8, 085, 870 | 45, 377, 842 5. 61 


1 Includes material from waste-pond operations. 
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The American Agricultural Chemical Corp. operated its No. 3 
and No. 12 mines and washers, its recovery and reclaim units, and its 
drier at Pierce. It is reported to have installed an elemental-phos- 

horus electric furnace of 8,000- to 10,000-kw. capacity at Pierce. 

he American Cyanamid Co. reports that it operated both its Saddle 
Creek and Sydney mines and washers and dried the phosphate rock 
produced at its Brewster drier. 

The Sydney property of the American Cyanamid Co. is in Hills- 
borough County, 15 miles east of Tampa, on State Highway 60. 
In December 1949, a plant was put in operation there to be served 
by the Seaboard Airline Railroad. A description of the plant has 
been published. According to a published description, the plant 
includes the world’s largest settling basin served by a single mechanical 
unit for reclaiming water from process flows. This is a 300-foot- 
diameter special Dorr thickener mechanism, incorporating a floccu- 
lating feed well and picket arms, installed in a 750-foot-diameter 
earthen basin with sloped bottom, yielding an underflow with 14- 
percent solids and a clear-water overflow. At Brewster the company 
installed a new type of wet storage ahead of the drying plant to 
lower the moisture content of the wet pebble and concentrates. A 
belt stacker will take feed from incoming hopper cars and deposit it 
on a radial pile. The phosphate will be reclaimed by belt conveyors 
in tunnels underneath, which elevate and convey it to the drying plant. 

The Armour Fertilizer Works (350 Hurt Bldg., Atlanta, Ga.) 
states that there were no mining operations at its Florida plant near 
Bartow. The Coronet Phosphate Co. operated its Eleanor mine, 
washer, and flotation plant in 1950, drying the phosphate rock pro- 
duced in its Coronet drier. A considerable tonnage of defluorinated 
phosphate rock was produced and shipped by this company. The 
Coronet Phosphate Co. is moving its mining operations from Hills- 
borough County to a site in Polk County about 6 miles northeast of 
Lakeland. Actual mining operations are to begin there in 1951. 
The Davison Chemical Corp. operated its Bonny Lake and Pauway 
No. 4 mines and washers and dried the washed phosphate rock at its 
br. els drying plant. 

The International Minerals & Chemical Corp. operated its Achan 
Noralyn, and Peace Valley mines and washers and its Noralyn and 
Prairie driers in 1950. During the year the company installed 
Humphreys spirals to re-treat flotation table tails at the Peace Valley 
plant. In 1950 the Federal Communications Commission granted a 
permit for installing a radio-communications system at the company 
Open-pit phosphate mines in Florida. A two-way conversational set 
is reported to operate on a 60-watt base station near the main shop. 
Of 16 mobile units, 14 will be in automobiles used by maintenance 
personnel, and 2 will be placed on draglines. The system will operate 
on the 152- to 162-mc. band, using frequency modulation? All 
International’s Florida office and service centers are being moved to 
the Bartow area. The company is planning to produce uranium for 
the Atomic Energy Commission from Florida phosphate deposits. 
J Crago, Arthur, Three New Steps in Treating Florida Phosphate Rock: Eng. and Min. Jour., vol. 151, 
No. 11. November 1950, pp. 79-83 


3 Mining Congress Journal, Open-Pit Communication: Vol. 36, No. 9, September 1950, p: 63. 
Engineering and Mining Journal, Radio for Florida Phosphate Mines: Vol. 151, No. 6, June 1950, p. 104. 
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The Pembroke Chemical Corp. (Pembroke, Fla.) reports that it 
made no production of land-peb le phosphate rock in 1950 and that 
it had no stocks at the end of that year. Swift € Co. operated its 
Swift No. 5 and Swift No. 6 mines and washers, drying the phosphate 
rock at its Agricola drying plant. The Virginia-Carolina Chemical 
Corp. operated its Homine and Clear Springs mines and washers and 
mined feed from the Phosmico debris dumps. The Phosmico and 
Nichols PE plants were in operation. Some phosphate rock was 
calcined e dragline recently installed at the Florida mines 
of this company D hos been described in its house o 

In the hard-rock phosphate field the Kibler-Camp Phosphate 
Enterprise (P. O. Box 608, Ocala, Fla., and P. O. Box 67, Lakeland, 
Fla.) operated the Section 12 mine. This property was formerly 
worked under the names of C. € J. Camp, Inc., and J. Buttgenbach & 
Co., with D. B. Kibler, Jr., as manager. The latter has acquired the 
interest formerly held by the Belgian partner. The company 
plant at Fernandina was moved some time ago to the mine, where both 
wet and dry 1 facilities are now available. A Bucyrus-Erie 6 W 
Diesel-driven dragline is said to have been bought to handle the hard 
overburden, which cannot be hydraulicked effectively. Shipments 
were made in 1950 for domestic consumption in the manufacture of 
elemental phosphorus, ee phosphoric acid, and various 
phosphate chemicals, and for expo 

The Bureau of Land Se ement, t United States Department of the 
of the Interior, requested bids in 1950 on the leasing of 130 acres of 
phosphate land in Florida. Two tracts, one of 80 acres in Citrus 
County, 4 miles southwest of Inverness, and one in Hernando County, 
1 mile west of South Catherine, were offered, at a minimum bid of $25 
on each tract, to qualified bidders of the highest cash amount per 
acre as a bonus for the privilege of leasing.* 

Several soft-rock phosphate mining companies were in operation in 
1950, mining the fine-grained phosphatic residues in the old waste- 
pond dumps near Dunnellon, Hernando, and High Springs in the hard- 
rock phosphate field. Part of this material was sold for use as a 
phosphate fertilizer for direct application to the soil, some for use 
as a filler in commercial mixed or complete fertilizers, and a portion for 
stock and poultry feed. 

It has been known for some time that uranium occurs as a minor 
component in certain of the phosphate rock deposits of Florida. 
The land-pebble phosphate rock is the only type that contains ura- 
nium. In the high-grade part of the land-pebble Cal in Polk and 
Hillsborough Counties: the uranium occurs EST, y in the Bone 
Valley formation. The fresh, unweathered Hawthorn formation 
contains little or no uranium, but leached Hawthorn, rich in P. O,, 
contains a small amount of uranium. The Pleistocene ‘sands have no 
uranium, except where they contain reworked phosphatic material 
from the Bone Valley formation. South of the high-grade district 
these formations contain only minor amounts of uranium. The 
uranium seems to be associated with the phosphate.“ 

The ee Energy Commission has announced that it has de- 

EE T 
merican d n s Asked on Florida Set Diao: Y Vol. 113, No. 6, Sept. 2, 1950, 1050, i 


* Engineering and Mining Journal, Uranium Found in Florida Phosphate 
Vol. 151, No. B REUS 1950, p. 93. 
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veloped a process (secret) for economic extraction of the uranium of 
Dë hate rocks during the production of 0 8 superphosphate. 

he International Minerals & Chemical Corp. plans to erect a large 
pant in Florida to produce defluorinated phosphate for the animal- 
eed-manufacturing industry and multiple superphosphate for the 
fertilizer industry. The recovery of uranium compounds will be an 
additional step in these processes. 

Submarine deposits of rock phosphate have been found along the 
Gulf coast of peninsular Florida over a 25-mile area in the vicinity of 
Tampa, possibly extending as far south as Fort Myers. Little is 
known about them, and the possibility that they could be exploited 
commercially is considered “remote.” ? 

The results of a study to determine the age and the relationships of 
the land-pebble phosphate-rock deposits to the Pleistocene terraces 
appeared in 1950. It was concluded that no relationship exists and 
that, instead of the eros of several phosphate-bearing terrace 
deposits, as postulated by Vernon, the phosphate gravels appeared to 
be a continuous beach placer deposit resting unconformably on a 
very irregular limestone surface. A more general study of the land- 
pebble deposits was also published during the year.? | 

South Carolina.—In March 1950 the new elemental-phosphorus 
12,000-kv-a. electric furnace of the Virginia-Carolina Chemical Corp. 
at Charleston, S. C., was completed, and production of elemental 
phosphorus was begun. Previously the corporation had bought 
phosphorus to make its high-purity phosphoric acid and various 
pou. chemicals. This carbon-arc electric furnace uses Florida 

igh-grade hard-rock phosphate. This rock is charged directly into 
the furnace without the sintering or nodulizing needed for the Florida 
land-pebble or the Tennessee brown-rock phosphates. Its lower iron 
content ties up less phosphorus in the form of ferrophosphorus in the 
smelting operations than do other phosphate rocks with higher iron 
contents. Low-cost power for the plant is obtained from the Santee- 
Cooper Project. A description of the plant has been published.’ 
Tennessee.— Tennessee remains the second-largest phosphate-rock- 
ee State. In 1950 the quantity of phosphate rock sold or used 
y Tennessee producers was 40,003 long tons greater than in 1949, 
rising from 1,344,470 long tons in that year to 1,384,473 tons in 1950. 
The total value in 1950 increased $960,815 over that of 1949 and rose 
to $10,028,404, according to GC ee from the producing companies. 

Tennessee brown-rock phosphate-mining operations in 1950 were . 

carried on by the following organizations: 
Armour Fertilizer Works, Room 350, Hurt Bldg., Atlanta, Ga. (Columbia, Tenn, 
Federal Chemical Co., 634 Starks Bldg., Louisville, Ky. (Mount Pleasant, Tenn.) 
Harsh Phosphate Co., Arlington Ave., Nashville 10, Tenn. (Nashville, Tenn.) 
Hoover & Mason Phosphate Co., 8 8. Michigan Ave., Chicago, Ill. (Mount 

Pleasant, Tenn.) 


International Minerals & Chemical Corp., 20 N. Wacker Drive, Chicago 6, III. 
(Columbia, Tenn.) 


¥ Science News Letter, Phosphate Deposits Found Off Florida Coast: Vol. 57, No. 13, Ape 1, . 106. 
0 Po F. 8., Pleistocene Shore in Florida and Georgia: Geol. Survey Prof. Paper 221-F', 1960, 
pp. . 
* Cathcart, J. B., Notes on the Land Pebble Phosphate Deposits of Florida: Proc. Symposium on Mineral 
Resources of the Southeastern United Sta Univ. of Tennessee, 1949, Knoxville, Tenn., 190, PP 132-151. 
19 Callahan, J. R., How Virginia-Carolina Makes Phosphorus by Sound Engineering; One-Unit Process 
Four-Unit Operations: Chem. Eng., vol. 58, No. 4, April 1951, pp. 102-106. 
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Monsanto Chemical Co., 1700 S. Second St., St. Louis 4, Mo. (Monsanto, Tenn.) 

Owens Agricultural Phosphate Corp., Centerville, Tenn. (Centerville, Tenn.) 

Tennessee Valley Authority, Div. of Chemical Engineering, Wilson Dam, Ala. 
(Columbia, Tenn.) 

Virginia-Carolina Chemical Corp., Drawer 1797, Richmond 14, Va. (Mount 
Pleasant, Tenn.) 


TABLE 6.—Tennessee phosphate rock! sold or used by producers, 1945-50 


Value at mines Value at mines 
Year Long tons Year Long tons 
Total Average Total Average 
1945........... 1. 204, 297 | $6, 062, 688 $4.68 || 1948.......... 1, 307, 507 | $8, 231, 251 $6. 30 
1946........... 1, 362,600 | 7,014, 490 5.15 || 1949.. ....... 1, 344, 470 | 9, 067, 589 6. 74 
1947.......... 1,411,884 | 7,779,000 5.51 || 1950.......... 1, 394, 473 | 10, 028, 404 7.34 


1 Includes small quantity of Tennessee blue rock ín 1945-47 and Virginia apatite in 1945-47 and 1949. 


The Tennessee brown-rock phosphate deposits were described in a 
short article published during the year." 

The Tennessee Valley Authority continued its mining and phos- 
phate-processing activities in Tennessee and technologic operations 
at its chemical plant, Muscle Shoals, Ala., in 1950. 

According to the annual report of the TVA for the fiscal year ended 
June 30, 1950, all the TVA output of elemental phosphorus in the 
fiscal year 1950 was used in producing concentrated superphosphate and 
calcium metaphosphate fertilizers and dicalcium phosphate, a mineral 
feed supplement for livestock. The output of concentrated superphos- 
phate in the fiscal year 1950 was 125,400 tons, making a total pro- 
duction of 1,160,000 tons. The process for manufacturing calcium 
metaphosphate, the most concentrated phosphate fertilizer yet made 
on a large scale, is now being demonstrated in a large-scale plant at 
Muscle Shoals. TVA has distributed about 93,300 tons of this 
material, chiefly for testing. In the fiscal year 1950, 6,600 tons were 
sold, while 9,600 tons were used in test demonstrations. 

TVA discontinued the manufacture of dicalcium phosphate at the 
close of the 1950 fiscal year, since the material, a mineral supplement 
for stock feed, was becoming available from private industry. After 
6% years of operation, TVA had produced 171,800 tons of dicalcium 
phosphate, including 49,440 tons in the 1950 fiscal year. Complete 
information on TVA’s manufacturing process and marketing channels 
was turned over to a number of potential producers. At the end of 
the fiscal year 1950, two companies had begun producing feed-grade 
dicalcium phosphate, and several others had indicated that they 
expected to enter this field. 

uring the year major research emphasis was placed on a group 
of related processes that produce nitrogen-phosphate or nitrogen- 
phosphate-potash fertilizers of high concentration. Pilot-plant de- 
velopments on two of the processes were in advanced stages. 

The TVA pant at Columbia, Tenn., produced about 17,500 tons 
of fused tricalcium phosphate during the fiscal year 1950, virtually all 
of the material being used for tests and farm demonstrations. Five 
years’ production has totaled about 100,000 tons. The process is 


11 Burwell, H. B., Brown Phosphate Rock in Tennessee: Proc. Symposium on Mineral Resources of the 
Southesstern United States, Univ. of Tennessee, Knoxville, Tenn., 1950, pp. 128-131. 
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basically simple, requiring no sulfuric acid, coke, or large amounts 
of electricity, and it can use relatively low grades of phosphate rock 
to produce a fertilizer containing 26 to 30 percent plant food. It is 
55 suitable for distribution within a short distance of the 
plant. 

Several reports dealing with TVA studies were published recently.” 

The Monsanto Chemical Co. reported in June that a new electric 
furnace (its sixth) for producing elemental phosphorus, with a 
capacity of 25,000 kw., was to be erected at its plant at Monsanto, 
Tenn. It is stated that this will be the largest elemental-phosphorus 
electric furnace in the world. The phosphorus produced is to be 
hauled by tank car to processing plants at Trenton, Mich., and Caron- 
delet, Mo., for the manufacture of phosphate chemicals. At Mon- 
santo, Tenn., the company has installed a plant to absorb all the 
fluorine-containing gas from the electric furnace gases, to eliminate 
possible damage by these gases in the vicinity of the plant. The 
calcium fluoride formed is being stored in a waste pond. 

The Victor Chemical Works, Chicago, Ill, continued to produce 
elemental phosphorus at its electric furnace plant at Mount Pleasant, 
in the Tennessee brown-rock field. Phosphate rock from its recently 
acquired deposits in the Melrose, Mont., field was shipped to this 
plant for smelting. 

WESTERN STATES 


Total marketed production of Western States phosphate rock fell 
considerably in 1950 from the 1949 level according to reports from 
producers to the Bureau of Mines, declining from 826,474 long tons in 
1949 to 783,209 tons in 1950. The total value also declined, dropping 
from $4,489,455 in 1949 to $3,621,602 in 1950. Phosphate rock was 

roduced in all four States of the western field—Idaho, Montana, 

tah, and Wyoming. Montana sales declined. (See figure 2.) The 
combined total sales of the other States rose considerably but not 
enough to offset the drop in Montana. 

Idaho.—Idaho retained its position as the leading phosphate-rock 
producer of the Western States in 1950, increasing its output in 
quantity over 1949 but showing a decline in value owing to the con- 
siderable quantities of lower-grade phosphate rock produced. Totals 
for the State cannot be given without disclosing the output of indi- 
vidual companies. 

Only two companies reported producing phosphate rock in Idaho 
in 1950. The larger producer remains the Simplot Fertilizer Co., 
Pocatello, Idaho, which continued its open-pit operations at the Gay 
mine on Fort Hall Indian Reservation, Bingham County, about 16 
miles east of Fort Hall. The high-grade ko phate rock from this 
property is used by that company for producing superphosphate at 

ocatello. The low-grade phosphatic shales from this operation go 
to the Westvaco elemental phosphorus electric furnaces at Pocatello. 

The Anaconda Copper Mining Co. operated its No. 3 mine at 
Conda, Caribou County, Idaho, processing the phosphate rock pro- 
duced at the company plant at Anaconda, Mont., largely to high- 

12 Staff of Division of Chemical Engineering, TVA, Development of Processes for Production of Con 
centrated od pal hates: Chem. Eng. Rept. 5 (compiled by G. L. Bridger, Wilson Dam, Ala.), 1949, 


172 pp. Agg n of Phosphate Fines for Furnace Use: Chem Eng Rept. 4 1 by E. L. 
me 


omerat 
Stoun, Ml Dam, Als.), 1950 of Its Com- 


Jo , 124 ¡Pr e ake pt Properties of the Element an 
pounds: Chem. Eng. Rept. 8 (compiled by T. D. Farr, Wilson Dam. Als.), 1950, 93 p 
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THOUSANDS OF LONG TONS 


FINURE 2.—Idaho, Montana, and Wyoming phosphate rock sold or used by producers, 1935-50. 
TABLE 7.—Western States phosphate rock sold or used by producers, 1946-50 


Idaho! Montana 
Year Value at mines Value at mines 


Wyoming Total 
Year Value at mines Value at mines 
Long tons |——— — —— — — | Long tons 
Total Average Total Average 
EE EE oc 492, 602 | $3, 012, 157 $6. 11 
ENEE EE 51, 845 $290, 184 $5.60 | 1,133,119 | 5, 939, 486 5.24 
1948... caeco A 138, , 110 822, 004 | 4,537, 453 5.52 
. ĩͤ gees 6 03 ( d 826, 474 | 4, 489, 455 5.43 
LEE ( d (i 783, 209 | 3, 62, 002 4.62 


Idaho includes Utah in 1946-48 and 1950, and Wyoming in 1949-50. 


analysis superphosphate. A smaller quantity went into the manu- 
facture of phosphoric acid and phosphate chemicals. 

The company has installed a beneficiation unit at the mine for 
washing about 450 tons a day of phosphate-bearing material from a 
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7%-foot hanging-wall bed, formerly left unmined. The mill flow sheet 
includes crushing to %-inch in a hammer mill, washing in a rotary 
scrubber, dewatering in drags with a vacuum pan at the discharge, 
and drying in rotary driers. Water will be recovered in a thickener.” 

The San Francisco Chemical Co., Montpelier, Idaho, reported that 
there were no operations of any kind in 1950 at Waterloo mine on 
the slopes of Waterloo Hill, 5 miles east of Montpelier. 

The Westvaco Chemical Division, Food Machinery & Chemical 
Corp., finished installing its second electric furnace for the production 
of elemental phosphorus at Pocatello, Idaho, early in 1950. Both 
furnaces were in operation in that year. Its first electric furnace, 
completed in 1949, was the first electric furnace for producing ele- 
mental phosphorus to be installed west of the Mississippi River to 
operate on the Idaho phosphate-rock deposits. In the fall of 1950 a 
third furnace was begun, and erection of a fourth is said to be planned 
for 1951. Power for these furnaces is obtained from the Snake River, 
Idaho, hydroelectric plants of the Idaho Power Co. The phosphatic 
raw material for the elemental phosphorus furnaces is the low-grade 
phosphatic shale from operations of the J. R. Simplot Co. on the 
Fort Hall Indian Reservation. 

The elemental phosphorus is shipped in tank cars to Westvaco’s 
Carteret, N. J., and Newark, Calif., plants, for conversion. A new 
m is to be built at Lawrence, Kans., 35 miles west of Kansas City, 

ans., to process the phosphorus into soluble EE to meet the 
demand in the Midwestern and Mountain States. Additional ca- 
recta for producing phosphate chemicals is being provided at the 

ewark, Calif., plant. Virtually all the output of elemental phos- 
phorus of this Pocatello, Idaho, plant is to be converted into the 
so-called ““molecularly dehydrated” sodium and potassium phosphates, 
such as “sodium tripolyphosphate” and tetrasodium pyrophosphate. 
None of the elemental phosphorus is expected to be converted into 
fertilizers. Some phases of the Westvaco phosphorus operations were 
discussed recently.“ 

The treble superphosphate plant of the Gem State Phosphate Co. 
(Idaho Farm Bureau-Gates Bros., Inc.) was in operation in 1950. 
No phosphate rock was mined by this company, that which was 
used being purchased from the San Francisco Chemical Co. A new 
evaporator was erected at the Wendell plant, and an ammonium 
phosphate plant is planned. 

The property of the Teton Phosphate Co., Inc., Montpelier, Idaho, 
was inactive during 1950. 

The Central Farmers Fertilizer Association of Chicago is reported 
to be actively engaged in developing phosphate rock deposits in 
Georgetown Canyon. 

The Western Fertilizer Association—a group of eight Northwest 
cooperatives—holder of a Federal phosphate lease on Dry Ridge 
5 deposits near Soda Springs, plans to construct a 
arge phosphate-fertilizer plant but has not yet undertaken any plant 
construction, and the location of the proposed plant has not been 

13 Barr. J. A., Phosphate: Eng. and Min. Jour., vol. 152, No. 2, February 1951, pp. 98-100. 
14 Miller, J. ch Elemental Phosphorus and the Commercial Importance of the EE 


Phosphates: Paper presented at ttle, Wash., meeting, Am. Inst. Min. and Met. Eng., 
6 pp. (mim.). 
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determined. The Pacific Supply Cooperative, Portland, Oreg., is 
reported to be the major stockholder of this group. 

A description of the Deer Creek Wells Canyon phosphate area was 
published in 1950.1 

Montana.—Marketed production of Montana phosphate rock in 
1950 reversed its recent upward trend and declined to 210,165 long 
tons, valued at $1,496,537, from 355,169 tons, valued at $2,574,330, 
both the lowest since 1946. 

The Montana Phosphate Products Co., Trail, British Columbia, 
operated its Anaconda, Anderson, and Graveley mines, as well as 
several Government leases, all in the Garrison district, Powell County. 
The rock shipped from these mines was exported to the plant of the 
parent company at Trail, British Columbia. Mining operations were 
also carried on by George Relyea at the Relyea mine, also in the 
Garrison district, and the output was also shipped to Trail, British 
Columbia. Anderson Bros. Mining Co., Box 382, Helena, Mont., 
reports the production in 1950 of a small tonnage of phosphate rock 
at the Warm Springs mine in the Garrison district. 

In the Philipsburg district, Granite County, Soluble Phosphates, 
Ltd., Maxville, Mont., reports that its mine was inactive throughout 
the year. The International Minerals & Chemical Corp., 20 North 
Wacker Drive, Chicago, Ill., states that its operations on its property 
in this district were restricted in 1950 to keeping its mine and plant in 
shape and maintaining watchman service. No other operations have 
been reported in this district. 

The Victor Chemical Works, Chicago, Ill., began initial operations 
early in August 1950 toward construction of an elemental-phosphorus 
electric-furnace plant near Silver Bow, a few miles west of Butte, at 
the junction of the Union Pacific, Northern Pacific, and Chicago, 
Milwaukee & St. Paul Railroads. Completion of the plant is expected 
late in 1951. In 1947 and 1948 the Victor Chemical Works acquired 
two properties in the Melrose district, the public domain formerly 
leased to the Anderson Phosphate Mines, Inc., and the Martin 
Phosphate Mining Co., from which the phosphate rock for the electric 
furnaces will be obtained. Until the new plant is completed the 
phosphate rock from the mine, the first this company has operated, 
will be sent to the company electric furnaces at Mount Pleasant, 
Tenn., or Tarpon Springs, Fla. In 1950 several hundred tons were 
shipped to the Mount Pleasant plant. Eventually the phosphate 
rock will be transported by rail from the mine to the furnaces at 
Silver Bow. The elemental phosphorus produced will be shipped to 
company plants in Illinois and California for manufacture into 
phosphoric acid and phosphate chemicals. Power for the new plant 
will eventually be supplied by the Bonneville Power Administration 
from the Hungry Horse Dam, which is expected to be ready in the 
fall of 1952. Until then power will be furnished by the Montana 
Power Co.!* 

The phosphate-rock deposits of parts of Beaverhead and Madison 
Counties, Mont., are described in a recent report." 

18 Deiss, Charles, Phosphate Deposits of the Deer Creek-Wells Canyon area, Caribou County, Idaho: 
Geol. Survey Bull. 955-C, 1949 (1950), pp. 61-101. 

M Lr F News, Victor Chemical Works to Produce Phosphorus in Montana: Vol. 29, 


D Klepper, M. R., A Geologic Reconnaissance of Parts of Beaverhead and Madison Counties, Montana: 
Geol. Survey Bull. 969-C, 1950 (1951), pp. 55-85. 
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Utah.—The only phosphate-rock-producing company in Utah m 
1950 was the Pearl & Toland Phosphate Co. (307 South Central Ave., 
Ontario, Calif.), reported as a partnership consisting of F. J. Pearl and 
C. C. Toland. This company succeeded the F. J. Pearl Minerals Co. 
and e its property at the south end of the Crawford Mountains 
in Rich County, northeastern Utah, near Woodruff. Some of the rock ` 
Gala ée? shipped for stock and poultry feed and for direct application 
to the soil. 

The Garfield Chemical & Manufacturing Corp., Salt Lake City, 
Utah, which has in the past produced metallurgical phosphate rock 
from a Federal lease in the Spanish Fork Canyon area in Utah County, 
near Thistle Junction, Utah, did not operate the mine in 1950. The 
Utah Phosphate Co., Morgan, Utah, is reported as not in operation in 
1950 and not to have made any sales. 

The Monsanto Chemical Co., St. Louis, Mo., is reported to have 
obtained an option to purchase a large acreage of phosphate-bearing 
land early in 1950 in the Vernal region, in Utah’s Uintah Basin, from 
the Humphreys Phosphate Co., of Denver, Colo., and adjacent 
ground from J. H. Ratliff. 

Wyoming.—The reported production and shipments of Wyoming 
5 rock in 1950 showed a great increase over the 1949 figures 

oth in quantity and value; still in third place among the Western 
States group, the State remains an important producer. 

Only one company was producing phosphate rock in Wyoming 
in 1950—the San Francisco Chemical Co., operating the Leefe mine 
on land leased from the Stauffer Chemical Co. in the Beckwith Hills 
syncline, 3% miles west of Sage, in Lincoln County, Wyo., a station 
on the main line of the Union Pacific Railroad in southwestern 
W : 

0 1 te rock was produced in 1950 from the mine of Phos- 
hate Mines, Inc., Kemmerer, Wyo., but a small tonnage was shipped 
rom stock for direct application to the soil. The shut-down of 

mining operations here is reported to be temporary. 

Late in 1950 it was reported that the Continental Sulphur € Phos- 
phate Corp., Dallas, Tex., was planning to develop phosphate-rock 
deposits in the Lander, Wyo., region. | 

everal publications of interest in connection with the development 

of the Wyoming phosphate-rock deposits appeared in 1950. 18 

California.—California does not produce any phosphate rock, but 
phosphate fertilizers have been produced there, as well as phosphate 
chemicals from phosphoric acid; elemental phosphorus was shipped 
into the State from more eastern points. The phosphate chemical 
plant of the Victor Chemical Works, Chicago, Ill., is at South Gate, 
Calif., near Los Angeles and that of the Westvaco Chemical Division, 
Food Machinery & Chemical Corp., is at Newark, Calif. The 
Kaiser Aluminum «€ Chemical Corp., Permanente, Calif., formerly 
the Permanente Metals Co., produced a fused calcium-magnesium- 
phosphate fertilizer from serpentine and Idaho phosphate rock. 

1$ Thompson, R. M., Troyer, M. L., White, V. L., and Piriringos, George, Geology of the Lender Area, 
Central Wyo : Geol. Survey Map OM-112, Oil and Gas Investigation Series, September 1960 (2 sheets, 
each 41 by 54 inches) 


Van Houten, F. B., 4 tt of the Western Part of the Beaver Divide Area, Fremont 5158 Wyo.: 
and Gas ed de Series, October 1950 (1 sheet, 41 by 51 inches). 
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CONSUMPTION AND USES . 


The apparent consumption of phosphate rock in the United States 
in 1950 increased 845,920 tons to & record high of 8,580,925 long tons, 
from 7,735,005 tons in 1949. 


TABLE 8.—Apparent consumption! of phosphate rock in the United States, 
1945-50, in long tons 


Long tons 
5, 457, 648 10. 7, 700, 081 


11. „ 
...... y E 0, 221,020. || 149 ocaciones 7, 735, 005 
11... 8 7,425, 784 ; giele ies 8, 580, 925 


1 Quantity sold or used by producers plus imports minus exports. 


Data regarding the sales of phosphate rock by uses both for indi- 
vidual States and for the United States are shown in table 9. 


TABLE 9.—Phosphate rock sold or used by producers in the United States, 
1949-50, by uses and States 


Florida Tennessee! | Western States | Total United 
Uses 
1949 
Domestic: 
Superphosphates. ............. 5, 598, 423 62 


Phosphates phospboric acid, 


Ooo osphorus, ferrophos horus. 1, 254, 615 14 


application to soll. 732, 695 8 
Fertilizer fille 18,815 | (3) 
Stock and poultry feed........ ; 1 
Undistributed 3.......ooooooooleccocoooooo[oco.o.- 3,330 | () 

ion ³ð m 1. 316, 819 15 
Noel caos 1. 344, 470 8, 986, 933 100 
1950 
Domestic: 


Superphosphates. ............. 301, 923 5, 985, 187 59 
Phosphates, phosphoric acid, 
pP BosDhordk ferrophosphorus. 830, 837 1, 535, 934 15 
ect application to soil 219, 522 855, 898 8 
Fertilizer fille PES 14, 610 15,383 | (2) 
Stock and poultry feed........ 16, 871 100, 640 
Undistributed 8... len 710 710 | () 
Exports t DN 545 id? E 1, 759, 800 17 
! obs sd , 085, 100 | 1, 384,473 | 100 783, 209 | 100 |10, 253, 552 100 


1 Includes a small ant from Virginia in 1949. 
2 Less than 0.5 percent. 
3 Includes phosphate rock used in pig-iron blast furnaces, parting pda research, defluorinated 
phosphate rock, refractories, and other uses. 
4 As reported to the Bureau of Mines by domestic producers. 


Certain details regarding the domestic superphosphate industry 
are shown in table 10. 


TABLE 10.—Production, shipments, and stocks of superphosphates (18 percent 
available phosphoric acid), 1946-50, in short tons 


[Bureau of the Census] 


1946 1947 1948 1919 1950 
Productlon neca ie cepe Eve 7,847,501 | 9,292,677 | 9,319,697 | 9,075, 903 9, 298, 051 
Shipments A HN 4,421,670 | 4,752,324 | 4,789,668 | 4,845,175 5, 065, 101 
Stocks in manufacturers' hands Dec. 31.... 646, 278 856, 382 | 1,216,788 | 1,139,372 1, 050, 718 
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PRICES 


Prices for Florida land-pebble phosphate rock increased slightly 
during 1950, as shown in table 11. Tennessee brown-rock phosphate, 
however, showed no changes in the quoted prices, the levels remaining 
the same as in the second half of 1949. Table 11 gives the price 
quotations of the Oil, Paint, and Drug Reporter as of January 2, 
1950, and January 8, 1951. Tennessee quotations are now on a 
P,O; basis, instead of the B. P. L. content used in Florida and formerly 
in Tennessee. Quotations for Western States phosphate rock are not 
given in the trade journals. 


TABLE 11.— Prices per long ton of Florida and Tennessee unground, washed, and 
dried phosphate rock, in bulk, f. o. b. cars at mine, by grades, in 1950-51 


[Oil, Paint and Drug Reporter] 


Florida land pebble Tennessee brown rock 


Grades (percent) ! 
Jan. 2, 1950 | Jan. 8, 1951 | Jan. 2, 1950 | Jan. 8, 1951 


68/00 B. P EE $3. 75 
7068 O «˙˙. ⁵ð»³ o 8 
1270 B-P. EE 4. 805 

4H. PES EE 5. 805 
/ dass 6. 905 
/.!!! O VEH 
30:29 O EE VE, GE 


1B. P. L. signifies bone phosphate of lime, Cas (PO). 


3 Not quoted. 
FOREIGN TRADE 


Data on imports and exports of phosphate rock and other phosphatic 
materials at domestic ports as reported by the United States Depart- 
ment of Commerce are shown in tables 12-15. 

Sales or shipments of phosphate rock for export as reported by 
domestic producers to the Bureau of Mines are given in the section 
on Consumption and Uses. 


TABLE 12.—Phosphate rock and phosphatic fertilizers imported for consumption 
in the United States, 1949-50 


[U. S. Department of Commerce] 


1949 
Fertilizer 
Long tons Value Long tons Value 
Apis 22 -g; 3, 428 / AA 
87, 173 


Phosphates, crude, not elsewhere specified ............- 61, 463 778, 840 $1, 113, 974 


Superphosphates (acid phosphate): 
Normal (standard), not over 25 percent P304 con- 


JJ! Po 1, 273 35, 620 108, 842 
Concentrated (treble), over 25 percent P304 con- 
ON EE, VE EES de 24, 094 
Total superphorphates JJ AAE 1,273 35, 620 132, 936 
Ammonium phosphates, used as fertilizer.............- 112,745 | 7, 543, 101 6, 059, 423 
Bone dust, or animal carbon and bone ash, fit only for 
il 8 27,320 | 1,394, 085 1, 869, 331 
E A II A EI PA 7, 228 
Slag, basic, ground or unground.. 222.8. 94 267 4, 846 
Precipitated bone, fertilizer grade 3, 619 247, 133 02, 484 


10 de rd on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page 
of the Bureau of Mines, from records of the United States Department of Commerce. 
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TABLE 13.—Phosphate rock exported from the United States, 1949-50, by 
countries of destination and grades 
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[U. 8. Department of Commerce} 


1949 1950 


Value 


Long tons 


Florida: 
High-grade hard rock: 

RT TEE 4, 308 381 $4, 572 
S ads r DEE 
Selen. 11. 550 26, 743 244, 917 
J E WE 4, 926 35. 589 

Total bigh-grade hard rock................. 16, 162 32, 050 285, 078 

Land pebble: 

Belgium- Luxem bour gn 64,176 73, 969 500, 059 
A EE 5, 000 2, 011 18, 099 
British Ouiang a 363] + . AA DE 
S ³oð—w K 173, 437 190, 084 1, 649, 060 
Sem., 8 404 303 4, 155 
Costa Ri.... 8 , . dep sRES 
¿A . 16, 662 12, 930 96, 709 
F/, 8 , WEE 
El Sal wad O ſrr,rrr stas 132 1, 478 2, 700 21,627 
E A ] 173,158 1, 315, 049 117,129 863, 048 
Ep. ERN EV MONS AA tpe 12, 236 103, 673 
I ³ĩð2³ ³ é 54. 939 485, 156 394, 977 3. 530, 448 
JAPAN ua aa ! 139, 926 1 719, 681 530, 036 2, 904, 867 
ée oues EE 9, 842 e AA 
MEXICO <a a a ao 3, 130 15, 495 9, 008 54,173 
INGthGrlands: cesta osc cine de 77, 438 669, 150 93, 522 88$, 605 
e 17, 596 158, 364 10, 107 90, 412 
SwWitzerlanG viii Aia A BL SO PA A 
VOIW EE EE A 8 24, 646 187, 701 
United Kinogdom 000-000-200- ---2-2-- 82, 533 576, 745 87, 875 783, 312 

erla EE 1, 994 CCC T 

Total land pebbl e 1 830, 040 1 6, 433,929 | 1,561,533 | 11,704, 948 

Other phosphate rock: 2 

ANA ae 351, 385 4,191, 958 237, 215 2, 866, 378 
ee ß 850 r / EE 
EFSA rro 270 3. 290 528 5, 401 
EC et A ⁰ DIEM ED 1 59, 207 1 598, 963 AAA EE 
//ö/'ẽC e Eege 46 641 559 6, 720 
INORW EE O 8 100 2, 664 
Philippines. A A ences suse 2 „„ P 
( ³ĩoð˙wqäꝛ TTT... Add EE 9 219 
ens... E AAA 54 3, 069 

Total other phosphate rock................. 1 411, 760 1 4, 807, 914 238, 465 2, 884, 442 

Grand e ERE RE 1,257,962 | !11,405,241 | 1,832,018 | 14,874, 468 


! Revised figure. 
? Includes colloidal matrix; sintered matrix; soft phosphate rock; and Tennessee, Idaho, and Montana rock. 


TABLE 14.—"''Other phosphate material“ ! exported from the United States, 
1946-50 


(U. 8. Department of Commerce] 


Year Long tons Value Year Long tons Value 
A 1,732 $140, 363 || 1918...................... 1, 002 $188, 163 
EE ege ee See 1,018 144,478 || 1849.......... 2... ll... 9, 225 224, 375 
RE ERI EO p E 1,129 220, 906 || o 1, 350 247, 


1 Class includes animal carbon; apatite; bone ash, dust, and meal; char dust; duplex basic phosphate, 
tricalcium phosphate; and defluorinated phosphate rock. 


PHOSPHATE ROCK 1019 


TABLE 15.—Superphosphates (acid phosphates) exported from the United 
States, 1949-50, by countries of destination 


[U. 8. Department of Commerce] 


1949 1950 
Destination 
Long tons Value Long tons Value 

RUTA A 8 9, 343 $189 O41 |. coca exe SEIS 
!!; y E 37, 597 812, 813 19, 936 $417, 843 
British East Africa... o hr EE 
lll 135,491 | 2,393, 711 146, 397 2, 626, 295 
LR TEEN 03 , 105 , 040 
, ß a aa aa EEE 3, 615 254, 270 1, 384 95, 536 
Costa- ..... ees 649 35, 380 2, 416 127, 003 
Dominican Repnublie UUUUUUUU BP 575 26, 983 373 22, 425 
IN A 303 10, 732 970 42, 329 
Germany. AAA A EE 20, 597 575, 522 804 19, 200 
Güde ons ase Ue. 7, 457 98 5, 201 
E KEE A EE 1, 889 110, 355 
IT ͥ ͥ ⁰³⁰¹www A AAA 9. 643 1515206 AA slesudameeaccs 
KO tk usi Sn e 63,970 | 1,096, 359 28, 569 747, 149 
, A E 55 2, 744 20, 045 
r ß e 688 40,90“ ¼ . 
ee . . ee ees 186 8, 549 1. 596 115, 997 
Fir r ⅛ T. ĩ dris 14, 514 212, 275 
Union of South Afen... 22, 330 e EE 
lll 8 9 3, 645 75 4, 557 

West Indies 
British: 

Leeward and Windward Islands................ 259 7, 405 20 604 
Other mii 8 12¹ 3, 131 4 225 
FFV! v 8, 335 236, 913 2, ze 492, 976 
Other countries... ....-.2-. 22-222 eee eee eee 1, 408 85, 610 311 15, 117 
Total . 315, 988 6, 326, 709 | 242, 562 | 5,084,125 


Among the significant papers published in 1950 on developments 
in phosphate-rock technology, in addition to those listed under the 
Tennessee Valley Authority operations, were the following: 


Kingery, W. D., Fundamental Study of Phosphate Banding in Refractories: I. Literature Review: 
Jour. Am. Ceram. Soc., vol. 33, No. 8, Aug. 1, 1950, pp. 239-241. II. Cold-Setting Properties: Jour. Am. 
Ceram. Soc., vol. 33, No. 8, August 1950, pp. 242-247. III. Phosphate Absorption by Clay and Bond Mi- 
gration: Jour. Am. Ceram. Boc., vol. 33, No. 8, August 1950, pp. 247-250. 

Phosphorus Work Group of the National Soil and Fertilizer Rescarch Committee, Summary of Phos- 
phorus Research in the United States Relating to Soils and Fertilizers: Wash., D. C., 1950, 150 pp. (mim.). 

Mann, V.I.,A Bpot Test for Phosphorus in Rocks: Jour. Sedimentary Petrology, vol. 20, No. 2, June 1950, 

Thompson, Dudley. Ultrasonic Coagulation of Phosphate Taáiling: Virginia Polytechnic Inst. Bull., 
Eng. Exp. Sta. Ser. 75, 1950, 77 pp. 

Moulton, R. W., Greaves, G. S., and Hebner, P. G., Phosphate Fertilizer by the Fusion of Phosphate 
Rock and Olivine: Paper pres. at Ann. Meeting, Div. of Fertilizer Chemistry, Am. Chem. Soc., Chicago, 
a id 4, 5, and 6, 1950. (Abs. in Am. Fertilizer and Allied Chemicals, vol. 113, No. 7, Sept. 30, 1950, 


p. 10. 

Bridger, G. L., and io. E. H., Acidulation Characteristics of Certain Western Phosphate Rocks: 
Paper pres. at Ann. Meeting, Div. of Fertilizer C enter Am. Chem. Soc., Chicago, Ill., Sept. 4, 5, and 
6,1950. (Abs. in Am. Fertilizer and Allied Chemicals, vol. 113, No. 7, Sept. 30, 1950, p. 10.) 

Colis, E. A. G., Corrosion- Resistant Materials and Coatings in Trail Chemical Operations: Trans. Am. 
Inst. Min. and Met. Eng., vol. 187, No. 4, April 1950, Min. Eng., pP: 491-494. 

1 R. d USDA and Fertilizer Technology: Commerc ertilizer, vol. 80, No. 5, May 1950, pp. 

Tél, an . 

0 than, V. 8., The Thomas Centenary: Mining Mag. (London), vol. 82, No. 5, May 1950. pp. 


Specht, R. C., and Herron, W. E., Jr., Lightweight Aggregate from Phosphate Slimes: Rock Products, 
vol. 53, No. 5 May 1950, pp. 96-97. 

Meel e F. E., and Kingsburg, A., Prevention of Corrosion of Galvanized Iron by Glassy Metaphos- 
phates: Chem, Eng. and Min. Rev., vol. 42, No. 5, Feb. 10, 1950, pp. 173-176. 

dici E. M., The Analysis of Phosphate Fertilizers: Chem. and Ind. (London), No. 48, Dec. 2, 1950, 
pp. : 

Greger, H. H., New Bonds for Refractories: Aluminum Phosphates: Brick and Clay Record, vol. 117, 
No. 21, August 1950, pp. 63 and 68. 


1020 MINERALS YEARBOOK, 1950 


WORLD REVIEW 


Table 16 gives available figures on production of phosphate rock in 
various countries in recent years. 


TABLE 16.—World production of phosphate rock by countries, 1945-50, in 
metric tons 


[Compiled by Helen L. Hunt] 


—— D .WQg⏑i nk 


— 2 eem wee ͥꝙ æͥ[afcfy»ꝑhÿkk 22 Tu 


2 eens 86 50, 846 
Brazil (apatite)...................... 
British Borneo (guano). ............. 
Canad vu od u.c A EN en DO IAS 117 
Chile (apatite)....................... 13, 437 
Christmas Island (Indian Ocean) 

epa, ar re Mer 
OV A ¾ l 8 397, 207 
A do. ue ERE 73,752 
French Morocco 3, 872, 250 
French West Africa (aluminum pbos- 

ll EE iS ͤ xs EE 11,035 
Germany: Federal Republic........ a) 
Indis Toc HN (3) 
Irch et EE Q) 
o A ill! K 59:000 | oos ends 
e (?) 
Israel and Jordan (exports).......... ) 
Italy...... ————ÁÁÁÁ——— E E E ) 
A a 258 
Makatea Island (French Oceania) 

eee, Ae 245, 804 
Nauru Island (ex ports s) 99 1, 070, 358 
Netherlands Antilles................. 79, 229 104, 240 
New Zealand........................ E PP A 
Ocean Island (ex ports 212, 456 251, 218 
Philippines dee ten E AAA AA IO HE 32, 606 
Seychelles Islands (exports).......... 14, 516 10, 005 
Southern Rhodesia ggg o 36 
South-West Africa (guano)........... 2, 223 581 
Ü·öé—U 8 20, 349 18, 608 20, 204 23, 012 24, 080 
Sweden (apatiteo7ꝛ7ꝛ n 7, 696 (5 
An Territory............... 220 468 
Funn each 1, 759, 236 1, 441, 918 | 1, 524, 800 

e E tect: 8, 648 , 21 VVV 467 
Union of South Afrilen .............. 27, 342 37, 691 41, 831 39, 056 56, 471 51, 844 
U. 8. 8. R. (apatite) 3................ 1, 626, 000 | 1,626, 000 | 2, 032, 000 | 2, 336, 915 (3) (2) 
United States (sold or used by pro- 

der; m 9,171,914 | 8,807,903 | 9,131,173 10, 418, 122 

Total (estimate) 1. 11, 370, 000 |14, 565, 000 18, 240, 000 18, 755, 000 19, 420, 000 21, 250, 000 


1 In addition to countries listed, Cayman Islands (B. W. I.), China (including Formosa), Korea, Mada- 
gascar, New Caledonia, Norway, Poland, and Rumania produce phosphate rock; but data of output are 
not available, and estimates have been included in the total. 

2 Data not available; estimate by author of chapter included in total. 


3 Estimate. 
BASIC SLAG 


Basic slag is a limited source of agricultural phosphorus in the 
United States. Domestic production comes from a single company 
smelting a phosphatic iron ore of the Birmingham, Ala., district. 
No figures on production or sales are released for publication by this 
company. Annual imports are negligible. In 1949 only 94 long tons 
were imported; in 1950, only 179 tons. 


Platinum-Group Metals 


By James E. Bell and Kathleen M. McBreen 


A 
GENERAL SUMMARY 


EVERSING a downtrend that had persisted for several consecu- 
R tive years, the demand for platinum rose sharply in 1950, particu- 

larly in the second half. Sales of platinum were the largest since 
1945, and the quotation of $103 an ounce that prevailed from Septem- 
ber 11 to October 18 was the highest since early 1927. Demand for 
palladium also was substantially higher, although the quantity of 
palladium sold was less than half that of platinum. Palladium was 
quoted at $24 an ounce throughout the year—a price that has persisted 
since 1940. Demand for iridium, osmium, rhodium, and ruthenium 
was at a much higher level, with rhodium showing the greatest per- 
centage increase in sales. During the latter part of the year, the 
demand for platinum exceeded the supply, causing some dealers and 
refiners to follow a policy of rationing. In general, the increased 
activity in the platinum-group metals in 1950 was connected with 
requirements for the military program and expansion of defense-sup- 
porting industries. 


TABLE 1.—Salient statistics of platinum-group metals in the United States, 
1949-50, in troy ounces 


1949 1950 1949 1950 
Production: Stocks in hands of refiners, 
Crude platinum from plac- importers, and dealers, 
ers and byproduct plati- Dec. 31: 
num-group metals........ ! 24, 807 1 37, 855 Platinum................. 138, 049 125, 234 
EE Pallad ium 122, 408 107, 854 
Refinery production: Ohe 35, 587 33. 474 
New metal: 
Platinum.-...----------- 42, 228 56, 757 e 296, 044 266, 562 
Palladium.............- 6, 005 11, 819 (AR 
Other....-............. 3, 600 4, 553 || Imports for consumption: 
— — Unrefined materials. 33, 748 48, 440 
c ( 51, 926 73, 129 Refined metals. .......... 184, 536 379, 188 
Secondary metal: Total. ona 218, 284 427, 634 
Platinum. -...---------- 41, 734 33, 804 e 
Palladlum. 37, 209 21,167 || Exports: 
AA 4, 504 ` 3,052 Ore and concentrates .__.. 165 82 
Refined metals and al- 
ots. ee 83, 447 58, 113 loys,includingscrap....| 40,778 37, 699 
=$ 22 Manufactures (except 
Consumption: jewel ri 20, 702 12, 640 
Pint ccc oz oa Eus 152, 658 308, 998 
FPalladaa mmm 116. 235 150, 456 
A cece, 19, 730 36. 491 
Total...------------ 288, 623 495, H5 
Includes Alaska. 


Refining of platinum in the United States in 1950 was at a rate 8 
percent greater than in 1949, and importation of refined platinum was 
114 percent greater. Domestic consumption, as measured by sales, 
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FIGURE 1.—World production of platinum-group mctals, 1914-50. 


was 102 percent greater, and stocks of refiners and dealers declined 9 
percent. The jewelry trade was the largest buyer of platinum in 1950, 
taking 41 percent of the total sold to domestic consumers, although 
sales for jewelry and decorative uses were much smaller than those for 
chemical uses in the fourth quarter of the year. 

Refining of palladium in the United States was at & rate 24 percent 
less than in 1949, but importation of refined palladium was 100 percent 
greater. Domestic consumption, as measured by sales, was 29 percent 
higher; the electrical industry was the largest buyer, taking 53 percent. 
Stocks in the hands of refiners and dealers declined 12 percent. 

Slightly more iridium, osmium, &nd rhodium but considerably less 
ruthenium were refined in the United States in 1950 than in 1949. 
Imports of refined iridium, osmium, rhodium, and ruthenium were all 
much larger. Domestic consumption of the four metals together 
gained 85 percent, with the chemical industry the largest buyer; stocks 
in the hands of refiners and dealers declined 6 percent. 

Total imports of platinum-group metals into the United States in 
1950 aree 96 percent higher than in 1949 and were the largest on 
record. 

Figure 1 shows graphically the trend in world production of plati- 
num-group metals since 1914. 


CRUDE PLATINUM PRODUCTION 


Mine returns indicate & domestic production of 37,855 troy ounces 
of platinum-group metals in 1950 compared with 24,807 ounces in 1949. 
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This production includes crude platinum recovered from placer-plati- 
num deposits in the Goodnews Bay district in southwestern Alaska, 
byproduct crude platinum recovered from gold placer mining in 

ifornia, and platinum-group metals contained in small quantities 
in some gold and copper ores and recovered as a byproduct in smelting 
and refining operations. No production of byproduct crude platinum 
was recorded in Montana or Oregon in 1950. 

Purchases.—Buyers in the United States reported the purchase in 
1950 of 69,056 ounces of crude platinum from Alaska, California, 
Oregon, Colombia, Union of South Africa, British Columbia (Canada), 
and Ethiopia. In 1949 the corresponding quantity was 50,233 ounces. 


RECOVERY OF REFINED PLATINUM-GROUP METALS 


New - Metals Recovered.—Reports from refiners indicate that 
73,129 ounces of new platinum-group metals were recovered in the 
United States in 1950, a 41-percent increase over the recovery in 
1949. Of the new metal recovered in 1950, 57 percent was chiefly 
from Colombian crude and 22 percent from domestic crude; 21 
percent was recovered as a byproduct of gold and copper ores. 

Secondary Metals Recovered.—In 1950, 58,113 ounces of secondary 
platinum-group metals were recovered from the refining of scrap 
metal, sweeps, etc.—a 30-percent decrease from 1949. 

Substantial quantities of worn-out catalysts, spinnerets, laboratory 
ware, and other products are returned to refiners for refining or re- 
working. The refined platinum-group metals recovered from these 
items (or their equivalent in refined metals) are returned to the 
consumers. The platinum-group metals so recovered are not con- 
ANN secondary production or included in the statistics of secondary 
metals. 


TABLE 2.—New platinum-group metals recovered by refiners in the United 
States, 1941-45 (average) and 1946-48, and 1949-50 by sources, in troy ounces 


Plati- Palla- Rhodi- | Ruthe- 
num dium Iridium | Osmium um nium Total 
1941-45 (average 174, 281 62, 426 4, 394 731 4, 626 2, 694 249, 152 
1945 a 0 tet , 947 3, 858 2, 995 475 1, 396 107 101, 778 
I AA 54. 011 4, 156 1, 605 419 103 8 

EECH , 520 4, 408 1, 009 319 156 149 39, 591 
p Ó———À—Ó — 

1949 

From domestic— 
Crude platinum............ 12, 564 92 1, 286 238 144 12 14, 336 
Gold and copper refining... 1, 844 „p AA AAA A 7, 638 
Potall. 14, 408 5, 886 1, 286 238 144 12 21, 974 
From foreign crude platinum...| 27,820 122 845 742 04 350 29, 952 
Total recovery........... 42, 228 6, 008 2, 131 980 208 371 51, 926 
—— —ññ —— ————————  _ _ _ _  —_ __ > . LÉ————————I—————————— 

1950 

From domestic— 
Crude platinum... ........ 14, 379 37 1, 131 278 251 22 16, 098 
Gold and copper refining... 3,72 11, 633 „ 134 27 15, 509 
Pot! 18, 101 11, 570 1, 224 278 385 49 31, 607 
From foreign crude platinum...| 38,656 249 1, 127 1, 017 48 425 41, 522 


ee ——ů | ne | | ES | ES cree 
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TABLE 3.—Secondary platinum-group metals recovered in the United States, 
1941-45 (average) and 1946-50, in troy ounces 


— 1. Leen —— ——— — mE cand 


1941-45 (average) --.--..-.----------------- 61, 434 23, 063 1, 352 3, 207 80, 056 
JJ ( ase. , 385 27, 856 2, 002 2, 304 72, 637 
/ Aa 8 54. 100 27, 492 2, 089 3, 317 87, 088 
„„ ⁵Ä— P ED ELE 58, 527 28, 418 2, 214 4, 742 93, 901 
99. 41, 734 37, 1, 101 3, 403 83, 447 
jp ⁵⁵——J— es 33, 894 21, 167 1, 064 1, 988 58, 113 


CONSUMPTION AND USES 


As pure metals, combined, clad, or alloyed with other metals, the 
platinum-group metals are used for jewelry, in the chemical and 
and electrical industries, in dentistry, and for many miscellaneous 
purposes. Uses of the platinum-group metals are tabulated on page 
801 of the Platinum and Allied Metals chapter in Minerals Yearbook, 
1943. Total sales of platinum-group metals to domestic consumers 
in 1950 were 495,945 troy ounces, an increase of 207,322 ounces 
over those in 1949 and the largest since 1945. | 

Sales of platinum to domestic consumers in 1950 were 308,998 
ounces, a gain of 156,340 ounces over 1949 and the largest since 1945; 
they comprised 62 percent of the total sales of platinum-group metals 
in 1950 compared with 53 percent in 1949. As is normal, the jewelry 
trade provided the largest market, taking 41 percent of the sales 
to domestic consumers. By percent, sales to jewelers were consider- 
ably less than in 1949, however, owing to a large decrease in the 
fourth quarter. The chemical and electrical industries accounted 
for 37 &nd 15 percent, respectively, of the domestic consumption 
of platinum in 1950, with most of the activity in the third and fourth 
quarters. Noteworthy was the large extension in the use of platinum 
as a catalyst for producing high-octane gasoline from low-grade and 
nátural gasoline.! Sales for dental and medical and miscellaneous 
uses in 1950 were about double those of 1949. Platinum was imported 
by the Government for the National Strategic Stockpile, but this 
metal is not included in the figures on consumption. 

Sales of palladium to domestic consumers in 1950 were 150,456 
ounces, an increase of 34,221 ounces over sales in 1949. The electrical 
industry continued to be the largest market, taking 53 percent. Sales 
for jewelry and decorative uses * and dental and medical uses in 1950 
were at nearly the same levels as in 1949, but sales to the chemical 
industry were at an all-time high. 

Sales of iridium, osmium, rhodium, and ruthenium together com- 
prised 7 percent of total sales of platinum-group metals in 1950; by 
quantity, the sales totaled 36,491 ounces, a gain of 16,761 ounces over 
1949. The use of osmium for hydroxilation purposes in chemical 
processing has increased. , 


1 Bland, William F., Platforming: Petrol. Processing, vol. 5, No. 4, April 1050, pp. 351-355. 

Haensel, Vladimir, Platforming: Petrol. Processing, vol. 5, No. 4, April 1950, P . 356-36, 
Haensel, Vladimir, and Berger, Charles V., Aromatics by Platforming: Petro > Processing, vol. 6, No.3, 
March 1951, pp. 264-267. 

2 A pamphlet, The Working and Handling of Jewelry Palladium, has been published by Baker & Co., 
Inc., Newark, N. J. 
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TABLE 4.—Platinum-group metals sold to consuming industries in the United 
States in 1949 and 1950, in troy ounces 


Iridium, 
osmium, 
Industry Platinum | Palladium rhodium, Total 
an 
ruthenium 
1949 
Set 32, 179 9. 580 4, 454 46, 213 
Electrical... eolica dat aten 28, 699 54, 275 2, 124 85, 008 
Dental and medicul.................................. 9, 505 19, 901 121 29,527 
Jewelry and decoratiee ene, 80, 426 32, 060 10, 702 123, 278 
eous and undistributed ..................... 1, 849 419 2, 4, 507 
d Ve) d BEE 152, 658 116, 235 19, 730 288, 623 
1950 
Chemical sl uoce is id eee tae 114, 430 16, 673 13, 875 144, 978 
Fell ³⅛ðVü]ꝛ;³* m--! 45, 229 80, 024 3,316 128, 560 
Dental and medical ................................. 18, 182 18, 359 371 36, 012 
Jewelry and decorative. `... 127, 374 35, 293 12, 810 175, 477 
Miscellaneous and undistributed..................... 3, 783 107 6, 119 10, 009 
Total A IN Siee Lig 308, 998 150, 456 36, 491 495, 945 


STOCKS 


Stocks of platinum-group metals in all forms in the hands of refiners, 
dealers, and importers totaled 266,562 troy ounces on December 31, 
1950, compared with 296,044 ounces on December 31, 1949, a decrease 
of 10 percent. 


TABLE 5.—Stocks of platinum-group metals held by refiners, importers, and 
dealers in the United States, December 31, 1946-50, in troy ounces 


Iridium, 

osmiurn, 

Platinum | Palladium | rhod we Total 
an 

ruthenium 


—— — | 1 A? Uk—äĩʃ— E 


———— e e See e ee oe cm em mmm mmm mme eg mem ^-^ 
—— ——— mm te o e mm 22 


o ECKE 
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PRICES 


The quoted retail price of refined platinum was lowered $3 an ounce 
on Febmuary 1 to $69, where it remained until the third quarter, when 
several increases resulted in a price of $103 on September 11; it was 
reduced to $93 on October 18 and remained unchanged during the 
balance of the year. The quotation for iridium was $100-$105 an 
ounce to February 9, then $100 to July 10, when it was raised to $160. 
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Two further increases placed it at $220 on September 7, but it was 
reduced to $200 on October 18. The nominal quotation of $100 an 
ounce for osmium was increased to $150 on July 20, then to $200-$215 
on September 11. The price of ruthenium was lowered $3 an ounce 
to $69 on June 8; revised upward three times in the third quarter, 
reaching $103 on September 11; then reduced to $93 on October 18. 
The quotations for palladium and rhodium were $24 and $125 an ounce, 
respectively, throughout 1950. 

uyers reported purchases at $50 to $110.22 an ounce for domestic 
and foreign crude platinum-group metals in 1950. This price range 
results chiefly from variations in the iridium content of crudes and 
fluctuations in quotations for refined metals. 


FOREIGN TRADE ? 


Imports. Imports of platinum- group metals into the United States 
in 1950 were 96 percent greater than in 1949 and were an all-time 
high. The principal sources were Canada (192,906 ounces), United 
Kingdom (97,825 ounces), Soviet Union (45,896 ounces), Colombia 
(35,605 ounces), Union of South Africa (27,202 ounces), Nether- 
lands (9,344 ounces), Switzerland (8,053 ounces), and Norway 
(3,149 ounces). Imports of refined metals in 1950 totaled 379,188 
troy ounces compared with 184,536 ounces in 1949; corresponding 
figures for unrefined materials are 48,446 and 33,748 ounces. Im- 
ports of refined platinum, palladium, iridium, osmium, rhodium, 
and ruthenium were up 114, 100, 61, 590, 73, and 86 percent, re- 
spectively. 

Platinum was imported from the United Kingdom by the United 
States Government for the National Stockpile. Also of special inter- 
est was the importation of 1,469 ounces of platinum and 44,427 
ounces of palladium from the Soviet Union—the first receipts from 
this source after a considerable interval. 


TABLE 6.—Platinum-group metals imported for consumption in the United States, 
1941-45 (average) and 1946-50 . 


[U. 8. Department of Commerce} 


Troy Troy 
Year ounces Value Year ounces Value 
1941-45 (average) 345, 424 810, 330,623 || 1948888 272, 733 | $14, 973, 356 
rr RI te DUDEN 1 413, 695 |! 14, 652, 686 || I94n lll. ll... 218, 284 | ! 11, 855, 150 
/! 8 308, 865 |! 11, 792, 12819500) . 427,634 | 23, 211, 978 
! Revised figure. 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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TABLE 7.—Platinum-group metals (unmanufactured) imported for consumption 
in the United States, 1949-50, by countries, in troy ounces ! 


[U. 8. Department of Commerce] 


Unrefined materials 3 Refined metals 
Plati- 
Ores num 
and 
d Plati- 
Country concen- Pa Total 
trates | sponge Osmi-| Piati- | Palla-| Irid- | Osmi- Aud 
ex E ing and | jum num | dium | lum | um | uthe- 
Lis us scrap nium 
ust, 
metals and 
residues) 
1949 
Belgium-Luxembourg..|........--|-.-.------ 6|... 1,948| 3,345 155|....... 895| 6,349 
Canada................ 34555 . 59939 66, 588 53,761} 2, 101|....... 7, O20 130, 403 
( ³⁰˙o IAI E A 715|......- ée BEE EE O WEE 1, 500 
Colombia. ............. 160 25, 804 216|....... y E A O A De 26, 335 
EGY De AA A S A A A A WE 350 
IO IA EA E 8 (3) 11 8 4 127 
FFT! ESA EE, AN EE etus de vB ku AAA O WE E 2, 178 
Germany AAA A 8 rE I EEN, A 8 8001. BEE 833 
E AM AN 8 ) A A A 675 
A A A | ror 3333 306 252 50 471 
FED DH, E e, E 3, 710 AE PEN A 3, 935 
Netherlands. ...........]|.......... ]- --.-.....]---...- 4 1, 218 |. ...... ]---.... 25 841 * 1, 357 
Nor AAA A A EN 575 390 105|....... 280 1,350 
Panama.. 653 1/7)! A 681 
S8witzerland............|.......... 644 49|....... 4,272| *8, 510| 4346 4 30 947|* 14, 798 
Union of South Africa) 2| *1,389|....... 1 210 415 4 15|.......|*1,631 
United Kingdom.......].......... 100| 1, 046 114, 249 6, 709 4674| 4150) 1. 970 24, 997 
Other countries 43 A A es lee 7j RRA AN EE 305 
Total. 505 27, 603] 3. 003 2 637 95, 070] 73, 770] 4,221 220 11, 255218. 284 
1950 
Belglum-Luxembourg..|..........].......... Z 2... 4551 A x T8 
Canada................ 204 Q) 1, 389|....... 108, 958| 63, 021] 4,701|....... 14, 633) 192, 906 
¿AAA WE unas eet Dt kr A , Rem run L 
Colom bia 45 E ,, EE, AA E 35, 605 
o ⁰²⁰ A AA 8 hh A A 1,370 
FFI 8 125|......- 435|]....... 000 E 660 
Gehn. AA EN este. 13 217 100 318|....... 648 
Hong Kong 200 TES os one ⁵· A WE 483 
ADU A A EE 10444 . DER A4 483 
Bet A MAA A A AS vi EREECHEN) AA AAA GE 708 
Netherlands ERA A A A DE 760| 8,270 Wl, eiss 110] 9,344 
NOPWAY AAN ³ ⅛ W A A 1, 694 750 165|....... 540| 3,149 
AAA A E O EE ry) A AS E A 72 
Switzerland............|..........]---.-....- 514 4, 966 2,028 197 64 285| 8,053 
Taiwan (Formosa e y] E ECHO PO Iac 482 
Union of South Africa) 5,005| 1,231| 11,527| 5,539 500 700, 2,700| 27, 202 
HU S NON SI Id A GE, A utente 1, 469| 44, 4277... 45, 896 
United Kingdom.......|.......... 188 11| 2,011| 69, 959; 22, 854 835 435| 1, 532 97, 825 
Venezuela.............. /;ö˙ ⁰ a 8 ᷣ ͤ 72 480 
Other countries 644 9444 6 ECC OI 183 
'Total............ 628 35,793| 8,783, 3,242,203, 790,147, 173 6,802, 1. 517| 19, 906 427, 634 


1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the Y. S. Department of Commerce as “grain and nuggets,” and “sponge and scrap” have 


been reclassified and included with other groups in this table. 


2 U. S. Department of Commerce categories are in terms of metal content. It is believed, however, 


that in many instances, gross weights are actually reported. 
3 Revised to none, 
4 Revised figure. 
3 Less than 0.5 troy ounce, 
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TABLE 8.—Platinum-group metals (unmanufactured) imported for consumption 
in the United States, 1949-50 1 


(U. 8. Department of Commerce] 


1949 1950 
Material Se DS 
y y 
OUO Value güne Value 
Unrefined materials: ? 

Ores and concentrates of platinum metals.......... 505 $17,977 628 $26, 306 
Platinum and nuggets (including crude, dust, 

and residues 27, 603 1, 495, 446 35, 793 2, 071, 135 
Platinum sponge and scra 8, 003 202, 957 8, 783 564, 161 
OSDMFIIM: . nena 2, 637 231, 392 3, 242 259, 377 

e A E ee 33, 748 1, 947, 772 48, 446 2, 920. 979 

Refined metals: 

Y WEE 95. 070 3 6, 836, 917 203, 790 14, 442, 984 
eee, . . 73. 770 1, 592, 561 147,173 2, 971, 191 
A y Eee ERU 4, 221 367, 968 6, 802 780, 797 
Gli... é 220 27, 057 1. 517 253. 028 
Bale 88 7, 615 872, 839 13, 152 1, 404, 877 
A IMA AA 3, 640 210, 036 6, 754 438, 122 

vk EE 184, 536 39,907,378 | 379,188 20, 290, 999 

Grand: total .d 218, 284 | 311,855, 150 427, 634 23, 211, 978 


1 On the basis of detailed information received by the Bureau of Mines from importers, certain items 
recorded by the U. 8. Department of Commerce as grain and nuggets,” and Sponge and scrap" have been 
reclassified and included with other groups in this table. 

2 U. 8. Department of Commerce categories are in terms of metal content. It is believed, however, 
that in many instances, gross weights are actually reported. 

3 Revised figure. 


Exports.—Exports of refined platinum (including scrap) decreased 
to 12,753 ounces in 1950 d ounces in 1949), and exports of 
other platinum-group metals (including scrap) increased to 24,946 
ounces (22,628 ounces in 1949). "The chief foreign markets in 1950 
for platinum were Germany (6,010 ounces), France (2,918 ounces), 
Mexico (1,147 ounces), and Cuba (668 ounces). For the other 
platinum-group metals Germany was the chief market, taking 18,763 
ounces. 


TABLE 9.—Platinum-group metals exported from the United States, 1946-50 ! 
[U. 8. Department of Commerce] 


Palladium, rho- 
Platinum (bars, , 
ingots, shects, dium, iridium, 


osmiridium, ruth- 
N KH enium and osmium 


(metal and alloys, 


Platinum-group 
manufactures, 
except jewelry 


Ore and con- 
centrates 


Year cluding scrap) including scrap) 
Troy Troy Troy 
dances Value sunas Value ounces Value 
1016 oe REUS 134 $10, 377 15, 468 | $985, 406 4,294 | $196, 808 6, 660 $256, 382 
1917. 8 42 1, 322 17, 766 977, 468 7,183 256, 150 6, 327 335, 797 
i888. AA 5 500 15, 471 |1, 198, 994 20. 994 495, 660 4. 874 219, 405 
I 165 1, 985 18. 150 |1, 379, 976 22. 628 745, 349 20, 702 452, 824 
1850 ee s ex eR s 82 205 12, 753 994, 362 2A, 946 802, 970 12, 640 521, 575 


1 Quantities are gross weight. 
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TABLE 10.—Platinum-group metals exported from the United States, 1949-50, 
by countries ! 


[U. 8. Department of Commerce] 


Palladium, rhodium, 
go pede iridium, osmiridium, Platinum-group 


ruthenium and osmium manufactures, 
. re 150 (metal and alloys, except jewelry 
Country p including scrap) 
Troy Troy , 'Troy 
OUR cos Value Gunes Value Ounces Value 
1949 
Austria 386 $28, 584 20 25 $3, 265 
Belgium-Luxembourg......... 78 6, 860 96 2,170 1, 008 
EE 983 84, 037 286 24, 058 19, 064 385, 326 
ONG EE EEN 3 118 2 1, 742 131 1,780 
en A E 101 2, 24 1,171 
2 A 904 61, 269 247 5,871 50 787 
France 6, 843 472, 932 340 9, 4h;9 9 
Oeromgang. -2-2-2-0 6, 260 547, 665 20, 136 634, 100 A laor 
ie .. ³ EE Ee 8 90 4,729 
ER 8 109 8, 426 86 10, 255 31 1 
OI A ͤͥͤͤ EE, IA ⁰/y y y FO 708 16, 745 
Mexico....................... 541 37,142 221 8, 213 41 1,131 
Netherlands.................. 620 41, 166 53 6, 316 48 
öÜm ͥ . 8 193 4, 819y.H: Neier ge A 
Switzerland 335 22, 213 102 A uo erste e Suse 
Tangier....................... 64 4, 656 257 LUI) ll SERM EE, 8 
United Kingdom............. 642 40, 980 60 3, 450 25 3, 100 
Uruguay...................... 221 13 3M PEINE. EDO AA 8 
Venezuela 17 1. 329 173 4, 856 33 2, 103 
Other countries 144 9, 275 234 14, 962 384 26,057 
Total. osa aa RI 18, 150 1,379, 976 22, 628 745, 349 20, 702 452, 824 
1950 
Ani... 8 539 II/ ·˙ AA 8 
Austrian 341 30, 100 638 1 % IN A AAA 
Belgium-Luxembourg.........1............]............ 838 18,971 1 117 
Le: TA lecum cr ders 193 15, 615 6 1, 647 7. 7 
ee acer ected 402 35, 245 227 26, 589 11, 862 478, 537 
lll! ee eevee ec? 20 2, 098 91 6, 178 1, 730 
Colombíia..................... 1 141 231 5,97 20 1, 920 
DO o 2 ele E 668 40, 991 120 2, 829 13 849 
Denmark..................... 160 T2 860 E, dE decas ß 
Fans d 2, 918 263, 140 32 6, 352 79 3,477 
German 6, 010 433, 269 18, 763 585,020 |............]----.--..... 
Hong Kong................... 130 5, 524 198 13, 881 2 146 
, he eee 64 4, 210 72 14, 762 12 278 
Mee 1. 147 93,7 394 10, 560 48 3, 685 
Philippines 17 1. 183 30 853 56 1, 880 
o EE EE ATA 456 IL BSS AA 88 
Bwitzerland................... 424 36, 619 1, 643 48, 173 16 125 
United Kingdom............. 2 100 204 17:6019 AA tp NN 
Venezuela.................... 124 9, 254 157 3, 742 23 930 
Other countries 132 10, 233 107 2, 57 398 20, 142 
q A ties 12, 753 994, 362 24, 946 802, 970 12, 640 521, 575 


1 Quantities are gross weight. 


WORLD REVIEW 


Canada.—According to the Dominion Bureau of Statistics, the 
output of byproduct platinum-group metals from the nickel-copper 
ores of the Sudbury district, plus & small quantity from placers in 
British Columbia, amounted to 121,100 troy ounces of platinum and 
148,342 ounces of other platinum-group metals in 1950 compared with 
153,784 ounces of platinum and 182,233 ounces of other platinum- 
group metals in 1949. 

Sales of platinum-group metals by The International Nickel Co. of 
Canada, Ltd., were 267,316 ounces in 1950 compared with 214,735 
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ounces in 1949. Some increase in production of byproduct platinum- 
group metals is expected to result from the 5-percent increase in re- 
ed-nickel production announced during July 1951. 
Colombia.—The South American Gold & Platinum Co. produced 
25,968 ounces of crude platinum-group metals in 1950 compared with 
20,213 ounces in 1949. The crude material contains about 85 percent 
platinum-group metals. 


TABLE 11.— World production of platinum-group metals, 1941-45 (average) and 
1946-50, in troy ounces 


(Compiled by Berenice B. Mitchell] 


1941-45 1 
(average) 1946 1947 1948 1949 1950 
Australía: 
New South Wales: Placer platinum..... A A A A 8 
Tasmania: Placer osmiridium........... 131 95 99 | . 92 39 46 
Belgian Congo: Palladium from refinerles 209 106 |......... 
Canada: 
Platinum: Placer and from refining 
nickel-copper matte.................... 3199,000 | 121,771 94, 570 | 121, 404 | 153,784 | 121,100 
Other platinum-group metals: From re- 
fining nickel-copper matte............. 2189, 522 | 117,566 | 110,332 | 148,343 | 182,233 | 148, 342 
Colombia: Placer olatinum. 36, 815 43, 835 41, 415 40, 047 20, 797 26, 445 
Ethiopia: Placer platinum 788 3 140 31,548 3 460 3355 (4) 
Indonesia: Placer platinum SI AAN MN RO APP 
Italy: Platinum from refineries............ 71.7 Y DA y Mer. AAA (4) 
New Zealand: Placer platinum............ 12 14 AA AAA PR BEE 
Papua: Placer platinumi AAA A EE (4) (4) 
Sierra Leone: Placer platinum............. 4 105 431 109 38 ($) 


Platinum-group metals from platinum ores. 21, 877 23, 332 22, 549 30, 500 
Concentrates (platinum-group metal 75, 277 144, 217 
content) from platinum ores........... 50, 575 55, 508 46, 374 56, 800 
Osmiridium from gold ores............... 6, 661 6, 100 6, 071 5, 520 6, 031 0, 449 
U. 8. S. R.: Placer platinum and from re- 
fining nickel-copper ores (estimate) 125,000 | 175,000 | 150,000 | 125,000 | 100,000 | 100, 000 
United States: Placer platinum and from 
domestic gold and copper refining........ 34, 984 26, 312 18, 406 19, 253 24, 807 37, 855 
Total (estimate) ..................... 2675, 000 575,000 | 500,000 | 525,000 | 575,000 | 575,000 


1 The production data have bcen revised since publication in the Minerals Yearbook as follows: 1941, 
Indonesia 33 troy ounces, Italy 868, Sierra Leone 5; 1942, Canada 285,218 (platinum), Colombia 43,103; 1943, 
Canada 219,706 (platinum), Colombia 34,564; 1944, Colombia 34,304. 

2 Includes certain adjustments in 1945, to account for metals produced in Canada in 1938-44 but not 
included in the statistics for those years. 

3 Exports for year ended Sept. 10 of year stated. 

* Data not available; estimate included in total. 

! Year ended June 30 of year stated. 


Southern Rhodesia.—Large, low-grade, platinum-bearing deposits 
similar to those mined in the Union of South Africa are known in 
Southern Rhodesia. An unsuccessful attempt was made to work 
these deposits in the Bulawayo district in the late 1920’s. A recent 
report from Bulawayo indicates that a new way has been found for 
treating the ore, and a company has been formed to sample the de- 
posits over a large area. A pilot plant may be installed if the sampling 
results are favorable.* 

Union of South Africa.—According to the Department of Mines, 
2,078 tons of matte, averaging 42.81 ounces per ton of platinum-group 
metals, and 256,385 ounces ob crude metallics, averaging 21.55 percent 
platinum-group metals, were produced in South Africa in 1950 com- 
pared with 1,329 tons of matte and 120,020 ounces of crude metallics 


4 T he Financial Times (London), Platinum in 8. Rhodesia: No. 19,230, Jan. 3, 1951, p. 6. 
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in 1949. These figures correspond to an output of about 144,200 
ounces of platinum-group metals in 1950 (about 87,300 ounces in 
1949). The production of osmiridium in 1950 was 6,449 ounces 
compared with 6,031 ounces in 1949. 

Sales of platinum-group metals and gold from the Rustenburg 
district were 105,750 ounces in 1950 compared with 94,092 ounces in 
1949. The proportions of the various metals of the platinum group 
and gold sold in 1949 were as follows: 


Metal: Percent 
PACU os f v a ala 61. 27 
Fa. é Ee 29. 21 
(oe TK A A es a iau ð 8 . 30 
Osmium and Osmiridiu mn . 10 
h ³o¹w-.. yd ⁵ eei 1. 80 
Ruthenium h ⅛ðö aia 3. 32 

d))))))ö·Ü⁰ð iu ↄðÄ³ xx A 4. 00 
IS ³ðV r ; 100. 00 


Sales of osmiridium were 5,891 ounces in 1950 compared with 
6,471 ounces in 1949. That sold in 1949 had the following average 
composition: 


Metal: Percent 
; ] ũ(eZꝛ ⁰˙¹̃ ² ⁰½ n . ⅛ öõð A de ns me rA. 28. 02 
IA AM ³Ü / NN go te oT 24. 86 
RAI ³¹¹¹ ur ³ Ä ³ĩð2ĩĩ anh 12. 58 
Platinum FCC A el at en Bt 11. 28 
Oh a ra cap eh oh ³ pa i A xx 88 3. 03 
ROC EE EE . 71 
Balance (undetermined)........... ooo coc 19. 52 

i ß EE 100. 00 


The following is 5 from an unpublished report on Platinum 
in Africa prepared by J. M. Warde, African Division, Foreign Min- 
erals Region of the Bureau of Mines (December 1950): 


* * * The bulk of the Union output comes from platinum ore occurring 
in the Merensky Reef, a horizon of the Bushveld complex in the Transvaal. The 
Merensky Reef constitutes one of the largest reserves of platinum in the world. 
It has been located at intervals over a distance of about 100 miles in the Brits and 
Rustenburg districts and some 40 miles in the Potgietersrust district. Average 
values of platinum metals in the Merensky Reef in the Lydenburg district are 
low, only about .10 ounces per ton over a large area tested. In the Rustenburg 
area, it ranges between .25 and .35 ounces per ton over stoping widths of about 
30 inches through stretches measuring 5,000 to 18,000 feet along the strike and 
several hundred feet along the dip. The Rustenburg Platinum Mines Ltd., under 
the aegis of the Johannesburg Consolidated Investment Corporation Ltd., is 
the only company now engaged in mining the Merensky Reef. This Company 
absorbed a number of former producers and in 1949 expanded its mining and 
milling facilities and acquired the assets of the Union Platinum Mines Ltd. 
Combined milling capacity now controlled by the Rustenburg Platinum Mines 
Ltd., totals 70,000 tons of ore per month. * * * The platinum metals are 
recovered at the Company’s reduction works by a combination of gravity con- 
centration and flotation. By the former, a marketable concentrate of crude 
metallics averaging about 22 percent platinum-group metals is produced. The 
flotation concentrate consists of pipe Tou sulphides of copper, nickel and 
iron, and gangue. This is smelted and the nickel-copper matte, which contains 
about 43 ounces per ton of platinum-group metals, is the product shipped. 

The remainder of the production of the Union is osmiridium, a byproduct of 
gold mining in the Witwatersrand and extensions. The Union has for many 
years been the leading producer of osmiridium which occurs in minute quantities 
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in the Witwatersrand conglomerates. Together with gold, the mineral is re- 
tained on corduroy tables during milling operations. The gold is removed by 
amalgamation and the osmiridium is further concentrated on shaking tables. 
An area in the center of the Far East Rand produces from . 3 to 1.0 ounce of 
osmiridium per 1,000 tons of ore milled. Production from adjacent mines is 
much smaller. From 6 mines west of Boksburg the production varies from .10 to 
.25 ounce per 1,000 tons of ore crushed. During the past 15 years the osmiridium 
output from the Union has ranged between 5,000 and 7, ounces per annum 
The composition of the osmiridium is variable. It contains a number of plat- 
inum-group metals and gold which occur within the limits given below: 


Metal: Range (percent) 
OSM Win eee oe ee he eee k cA E ELE duae 44. 60-24. 13 
Iridium. A w. ß 8 40. 55-21. 33 
Miedl y 16. 83- 8. 73 
Pil ⁵³ v ELE LL 18. 99— 3. 89 
Gold. loa 8 14. 94- 0. 05 
ll ³ð / ͥ⁰⁰⁰⁰yd y ĩ A m PE 1. 04— 0. 34 


Other potential sources of platinum metals in the Union are dunite pipes in 
the Lydenburg district, contact metasomatic ad eon of the Potgietersrust 
district, lode deposits of the Waterburg district, and alluvial and eluvial deposits 
in the platinum bearing areas described. Platinum has also been reported from 
many other localities of which Insizwa in Pondoland and Vlakfontein in the 
Rustenburg district are of interest in that the platinum is associated in minute 
quantities with copper and nickel bearing sulphides. * * * 


The crude products obtained in the Rustenburg district are exported 
to England for treatment. The following account of treatment methods 
is excerpted from an article in The Mining Journal 


Extensions at Brimsdown to Handle Rustenburg Ores 


The Rustenburg platinum metals are shipped from the Union to London as & 
matte and are recovered here. In order to deal with the increasing scale of 
output from the Rustenburg Mines—to which have now to be added that of the 
Union Platinum property very considerable additions to the treatment plant 
have been recently completed at the Brimsdown works of Johnson, Matthey and 
Co., Limited. * * * S : : 


Treatment at Brimsdown 


The matte is smelted with salt cake. This is known as the ''top and bottom" 
process, in which sodium copper sulphide constitutes the top and nickel sulphide 
the bottom. The copper sulphide tops“ are melted in a reverberatory and from 
thence are passed to a copper converter where they are blown to blister copper and 
cast into anodes for electro refining. The nickel sulphide “bottoms” are ground 
and roasted in rotary-hearth furnaces to nickel oxide. This is then briquetted 
with coal, reduced to metallic nickel in a reverberatory and cast into anodes, 
which are refined electrolytically. 

The adherent slime containing the platinum metals, with & fairly large propor- 
tion of nickel, is removed from the anode, roasted and treated with sulphuric acid 
for the extraction of base metals. The residue containing the platinum metals 
copper, nickel and lead, is treated for complete elimination of base metals, and 
the platinum metals brought into solution for their separation and individual 
purification. 

Thus the principal features of the foregoing treatment are designed to effect & 
complete recovery of the platinum metals and at the same time yield electrolyti- 
cally refined copper and nickel. * * * 


1950 wel Journal (London), Treatment of Rustenburg Platiniferous Ores: Vol. 235, No. 6014, Nov. 24, 
P. 511. 
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Potash 


By Bertrand L. Johnson and Nan C. Jensen 


A 


GENERAL SUMMARY 


E long-term upward trends in the production and sales of 
domestic marketable potassium salts, which had been interrupted in 
1949 by the New Mexico strike, were resumed in 1950. Both pro- 
duction and sales reached record highs (see fig. 1). Exports declined in 
both quantity and value from 1949, but imports increased greatly in 
both categories. Apparent domestic consumption of potash (Kj30) 
in 1950 increased 339,629 tons from the 1949 figure, but stocks in 
producers' hands at the end of 1950 were larger a in other recent 
years. 


| 
| 


HUNDRED THOUSANDS SHORT TONS 


FIGURE 1.— Production of marketable potassium salts in the United States, 1933-50. 
1034 
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TABLE 1.—Salient statistics of the potash industry in the United States, 1948-50 


1948 1949 1950 

Production of potassium salts (marketable)........... short tons. 2, 138. 493 2, 056, 2, 241, 044 
Approximate equivalent Kao do 1. 139, 881 1. 118. 395 1. 286, 762 
Bales of potassium salts by producers. do....| 2,148,807 2, 062, 789 2, 220, 803 
Approximate equivalent K; O. do.... 1, 143, 330 1,120, 6 1,275, 494 
Value at p,, $35, 998, 758 | $35, 105, 799 | $39, 695, 038 
Average per Ion... $16.75 $17. 02 $17. 87 
Imports of potash materials .short tons.. 52, 890 43, 719 379, 654 
ee equivalent K40........................... do.... 27.181 19, 216 199, 493 
RICE MUS $3,063, 547 | $2,358, 557 | $13, 994, 969 
Exports of potash materials short tons. 128, 068 1 126, 757 117, 137 
Approximate equivalent K30 h) do.... 69, 733 1 69, 558 65, 047 
I at EMEN EE E $8,288,955 | ! $7,110,835 | $5. 534, 271 
Appar ont consumption of potassium salts 3............ short tons.. 2,073,629 | 11,979,761 2, 483, 320 
Approximate equivalent K O... do.... 1,100,787 | 11,070, 311 1, 409, 940 


1 Revised figure. 
3 Estimate by Bureau of Mines. 
3 Quantity sold by producers, plus imports, minus exports. 


Articles were published on the domestic potash industry an! on 
potash reserves.! 


PRODUCTION AND SALES 


In spite of the strike in the New Mexico potash field, which, startin 
in November 1949, had continued through January 1950, the upwar 
trend in the annual production and sales of domestic marketable 
potassium salts, which had been in evidence from 1934 to 1948, was 
resumed in 1950. Total domestic output of potassium salts reached & 
record high of 2,241,044 short tons, with an equivalent K,O content of 
1,286,762 tons. Sales in 1950 were 2,220,803 tons, with &n equivalent 
K:0 content of 1,275,494 tons; both likewise were records. The value 
of sales rose to $39,695,038, also a new high. The average value per 
ton of potassium salts sold increased from $17.02 in 1949 to $17.87 in 
1950. 


Production of the 60-62 percent K,O minimum grade of muriate of 
rns increased markedly in 1950 over 1949, rising to & record high, 

ut there was a notable decrease in the output of lower-grade muriate. 
The production of manure salts dropped very sharply—from 177,315 
tons in 1949 to only 21,532 tons in 1950. The combined output of 
sulfate of potash and sulfate of potash-magnesia reversed its recent 
trend and rose in 1950 to a new high of 223,109 tons (see fig. 2). 


The Western States remain dominant in domestic production of 
potash. California, New Mexico, and Utah furnished virtually all of 
the 1950 output, the largest part coming from the deeply buried 
Permian sylvite and langbeinite deposits in the Carlsbad region of 
southeastern New Mexico. The eastern United States supplied only 
a small quantity—from Maryland and Michigan. 


i ôi GC i Potash: Am. Inst. Min. and Met. Eng., Industrial Minerals and Rocks, 2d ed., New York, 
; PP. 684713. 
Turrentine, J. W., U. S. Reserves of Potash Estimated on Sound Basis: Eng. and Min. Jour., vol. 151, 
No. 8, August 1950, pp. 94-95. 
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Muriate of potash 60-62% K,O minimum g m | 


(includes refined potosh) 
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FIGURE 2.—Potassium salts produced in the United States, 1945-50, by grades, in short tons, 


TABLE 2.—Potassium salts produced in the United States, 1948-50, by grades, 
in short tons 


Grade 1949 1950 
Muriate of potash: 
60-62 percent K3O minimum)... 1, 513, 128 1, 844, 856 
48-50 percent K30 minimum... 172, 475 151, 547 
Manure EE 177, 315 21, 532 
Bulfate of potash and sulfate of potash-magnesía. ................... 193, 601 223, 109 
Ett See 2, 056, 609 2, 241, 044 


Includes refined potash and some 93-96 percent KCl. 


TABLE 3.—Potassium salts produced, sold, and in producers’ stocks in the 
United States, 1946-50 


Producers’ 
Production Sales stocks, Dec. 31 
Year Panis Equiva- Potas- pou. 
Potassium en Potasstum|lent potash| Velue sium | B'en 
OperIsalts (short| Potash |OPercisalts (short! (K1O) | f.0.b. | salts (K.) 
tons : tons) (short plant (short 3 
(short tons) tons) (short 
tons) tons) 
1946. 7 | 1,687,735 931, 812 7 | 1,673, 240 928, 374 |$32, 175,716 | 82, 554 37, 999 
TU l2: 7 | 1,905,776 | 1,029,875 7 | 1,953,307 | 1,053, 266 | 34,716,051 | 35, 428 14, 697 
1948............. 7 | 2,138, 493 | 1,139, 881 7 | 2,148,807 | 1,143, 339 . 998, 758 | 25,093 11,211 
1949............. 8 | 2,056, 609 | 1,118, 395 8 | 2,062, 789 | 1,120, 653 | 35,105, 799 | 18,913 9, 066 
19909: 8 4 | 2,241,044 | 1, 286, 762 4 | 2, 220, 803 | 1,275, 494 , 695, 39, 154 20, 328 
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The potash-producing companies in the United States in 1950, 
by States, were as follows: 
California: 
The American Potash & Chemical Corp., 3030 West Sixth Street, Los Angeles 
TN Fa Calif. (plant at Trona, on Searles Lake, Calif.). 
nd: 
orth American Cement Corp., 41 East Forty-second Street, New York 17, 
N. Y. (plant at Security, Md.). | 
Michigan: 
e ke? Geen Co., Midland, Mich. (brine wells and plant near Midland, 
ch.). 


New Mexico: 
International Minerals & Chemical Corp., 20 North Wacker Drive, Chicago, 
111. (mine and plant near Carlsbad, N. Mex.). 
Potash company of America, Carlsbad, N. Mex. (mine and plant near 
Carlsbad, N. Mex.). 


) 
United States Potash Co., Inc., 30 Rockefeller Plaza, New York 20, N. Y. 
E (mine and plant near Carlsbad, N. Mex.). 


Bonneville, Ltd., 540 West Seventh South, Salt Lake City 4, Utah (plant 
near Wendover, U ; 


REVIEW BY STATES 


California.— The American Potash and Chemical Corp. continues 
to be the only potash-producing company operating in the Pacific 
Coast States. A potash-bearing brine is pumped from the saturated 
crystalline salt mass of Searles Lake in southeastern California. 
Potassium chloride and potassium sulfate are marketed. Two papers 
ser we of the Searles Lake operations have been recently 
published. 

Maryland. Maryland has but one V company, the 
North American Cement Co., Security, Washington County, near 
Hagerstown. At this plant byproduct potash was recovered in 1950 
from cement-kiln flue dust. The product—an impure sulfate of 
potash of low potash content—was sold for agricultural use. This 
operation continues to be the only one of its kind reported in the 

nited States. 

Michigan. "The Dow Chemical Co. was the only potash-producing 
company in Michigan in 1950. Potassium chloride was produced from 
its natural brine wells at Midland, Mich. 

New Mexico.—Mine 9 of potassium-bearing salts in the 
Carlsbad region of New Mexico increased 20 percent (nearly a million 
tons) over 1949, surpassing the previous high of 1948. The equivalent 
K,O content of the mined salts decreased slightly, however, from 
21.00 percent in 1949 to 20.65 percent in 1950. The quantity of 
merchantable potash salts produced in 1950 also increased over 1949, 
as did quantity and value of sales. 

All three of the producing companies—International Minerals « 
Chemical Corp., Potash Company of America, and United States 
Potash Co.—mined sylvite (potassium chloride), and one—Interna- 
tional Minerals & Chemical Colo alse mined langbeinite (a potas- 
sium-magnesium sulfate). The greater part of the mine production 
of the region was aylvite ore (sylvinite), most of which was processed 
3 Dre B: W., Searles Lake Development: Colorado Sch. Mines Quart., vol. 45, No. 4B, October 1950, 


R J. E., Bearles Lake and O tlons of the American Potash and Chemical Corporation at Trona, 
ornis: Paper presented before October 1950 meeting, Am. Inst. Min. and Met. Eng., Industrial Minerals 
Div., Los Angeles Section, 16 pp. 
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to yield 60 percent or higher-grade muriate. This was produced by 
all three companies. Potassium sulfate and potassium-magnesium 
sulfate (sulfate of potash-magnesia) were produced from langbeinite 
by the International Minerals & Chemical Corp. in the refinery at 
its mine near Carlsbad. 


TABLE 4.—Production and sales of potassium salts in New Mexico, 1946-50, in 


short tons 
Crude salts ! | Marketable potash salts 
m 
Year Mine production ! Production Sales 
Gross Ka Gross Ka Gross K:0 Value 
weight |equivalent | weight | equivalent; weight | equivalent 
——— 4, 309, 649 893,126 | 1,428, 860 782,166 | 1, 432, 565 789, 473 | $27, 187, 228 
1 4, 655, 732 965, 583 1, 625, 870 866, 070 1. 659, 266 28, 035, 675 
EE 5, 108, 372 1, 069, 675 1, 841, 054 964, 940 1, 850, 976 967,945 | 29,177,328 
1949. 4. 852, 903 1,018,886 | 1,733,739 927, 621 1, 744, 427 932, 497 | 27,950, 111 
100 5,802,004 | 1,198, 021 1, 904, 565 | 1,086,996 | 1,878,094 | 1,072,772 | 31, 944, 365 


1 8ylvite and langbeinite. 


The strike called on November 19, 1949, by the CIO Mine, Mill, 
and Smelter Workers’ Union Local 415 at the three potash-producing 
plants of the Carlsbad region ended January 31, 1950, after 73 days. 

Several papers were published on developments in the potash in- 
dustry of New Mexico. 

In 1950 the International Minerals & Chemical Corp. was sinking 
a third shaft at its Carlsbad mine and planning to sink another early 
in 1951 to develop existing ore rescrves. These new shaft sites were 
- sealed from the surface before sinking by drilling a series of holes 
around the shafts into the known water-bearing stratum and sealing 
the entire area by pregrouting with concrete under pressure. 

Recent improvements at the mine of the Potash Company of 
America have included a grinding-mill extension, a new compressor 
building, a new research building, and a new refinery control labora- 
tory. Construction was begun in January 1950 on a research pilot- 
plant building. The new hoist at the mine is reported to be driven 
by two 500-hp. G-E motors which raise one 8-ton ore bucket per 
minute from 1,150 feet below ground. The sinking of No. 3 shaft is 
said to have been abandoned when it ran into heavy flows of water 
and running sand. No. 4 shaft, started later, is also said to have 
encountered quicksand, and work stopped. In July 1950, however, 
it is reported that a contract was awarded for completing this shaft, 
using a freezing method of stabilizing the quicksand. 

The Potash Company of America is building a new plant at Dumas, 
Tex., for the production of sodium sulfate, potassium sulfate, and 
hydrochloric acid without the direct use of sulfuric acid. This plant 
is to use the Hargreaves process, or a modification of it, in which sulfur 
dioxide, steam, and air are blown through solid sodium chloride or 

3 Chemical Engineering, Potassium Chloride and Sulphate: Vol. 57, No. 1, January 1950, pp. 168-171. 
(Operations of the International Minerals & Chemical Corp.) 


Harley, G. T., Potash: Eng. and Min. Jour., vol. 152, No. 2, February 1951, Pp. 102-103. 
Kurrelmeyer, L. H., The Potash Industry: Univ. of New Mexico, Dept. of Govt., Div. of Research, 


We ques N. Mex., 1951, 83 pp. 
White, N. C., and Arend, C. A., Jr., Potash Production at Carlsbad: Chem. Eng. Progress, vol. 46, 
No. 10, October 1950, pp. 523-530. 
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potassium chloride to produce the sulfates and hydrochloric acid. The 
sulfur used will be that recovered from west Texas sour natural gas. 
The sodium chloride and potassium chloride will come from their 
Carlsbad operations. The plant was expected to be in operation by 
the end of 1950. The Hargreaves process was formerly used exten- 
sively, but in recent years only one plant in this country has operated 
the process. 

The United States Potash Co. started the installation of a new steel 
head frame at its No. 2 shaft for auxiliary hoisting and servicing 
during 1950. | 

The Duval Texas Sulphur Co. was organized in 1926 under the 
laws of Texas as a direct subsidiary of the United Gas Corp. and an 
indirect subsidiary of the Electric Bond & Share Co. The name of 
the company was changed in February 1950 to Duval Sulphur & 
Potash Co., with main offices in the Esperson Building, Houston 2, 
Tex. The mail address for the potash mine is P. O. Box 510, Carlsbad, 
N. Mex. This company began exploring for potash on Federal and 
State lands in the Carlsbad region in October 1947. By November 1, 
1949, the company had drilled 60 holes. Construction of two mine 
shafts was started early in 1950. These are to be 1,500 feet deep. 
The potash beds are reported to be between 1,200 and 1,500 feet 
below the surface. The plant that the company proposes to build is 
being designed to mine and mill approximately 720,000 short tons of 
potash ore por year. A spur track ıs to connect the mine with the line 
of the Atchison, Topeka & Santa Fe Railway. Ashcraft-Wilkinson 
Co., Atlanta, Ga., will be the exclusive sales agent for the muriate of 
potash produced. 

The Southwest Potash Corp., wholly owned subsidiary of the 
American Metal Co., Ltd., was formed in 1948 to hold Federal and 
State permis on lands in the potash field of Carlsbad, N. Mex. In 
1950 this corporation decided to develop the large potash deposit it 
had discovered in 1949 near Carlsbad, mainly on Government lands. 
By the end of 1950, design and engineering work on the mine and 
plant were well advanced. Two circular shafts, 20 and 15 feet in diam- 
eter, were being sunk, and construction of surface installations, in- 
cluding power line, railroad, and a 24-mile water-pipe line, had been 
SET Production was expected to begin in the second half of 1952. 
The mine and mill will be capable of handling 2,500 tons of ore daily 
which will be treated by the flotation process to produce standar 
muriate of potash (KCl), with a minimum equivalent of 60 percent 
K,O, for use as a fertilizer. The initial capacity of the plant is to be 
approximately 185,000 tons of K30 per year.“ 

Pennsylvania.—The Publicker Industries, Inc., reports that in 1950 
1t made no recovery of byproduct potassium-sulfate-bearing material 
from molasses residues at its Bigler Street distillery in Philadelphia. 
The 1949 output was sold for use as a fertilizer ingredient. 

Utah. —Commercial production of potash in Utah in 1950 was still 
restricted to the operations of Bonneville, Ltd. This company con- 
tinued to produce potassium chloride from the potassium-bearing 
brines of Salduro Marsh, at its plant near Wendover, Tooele County, 


American Metal Co., Ltd., Annual Report for the 63d year, ended Dec. 31, 1950, 44 pp. 
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TABLE 9.—Potash materials imported for consumption in the United States, 
1949-50, by countries, in short tons 


[Figures in parentheses in column headings indicate, in percent, approximate equivalent as potash (K: O) 
[U. 8. Department of Commerce 


o 2 o 
Ki Ki 
S as E 
~|& — 
2 A om H 5 a 
KR C 3 d 8 
Country s 88 e |gd| glz] 2 
8 21318 2 E = S 3 
75 85 E s S o 
8 2 Q g 8 3 g 4 e] = 3 
818122 o? o = 2 E 
o |lololol S & A < eo > 
(80)1 (36)| (70)| (56.4) 

Jeer) Séch $240, 392 
Algeria 4 949|...-].. A - - -|- - - -] - - - -|. - --- -- .] -- --- --|---- -- -1-- ---- 2 
Belgium Luxembourg ze porn E wo EE Deest. ppc URN 6 1, 949 
Canada 2 (|. 2. 1,049].......]....... 52, 315 
Chile kk. 666 101|....]........] De 802 337, 932 
Gies. E MG NEN PR A EE 1, 
Czechoslovakia.........|..- 3 O O EA A DE 
France..................] 1,924]....1......]---.]|----]---.| 28,077].......]..-...- 1, 342, 697 
French Morocoo.......- /h ² E A WEE euius 35, 854 
Germann 660 37, 683 
Italy AAA E 774 E E esse : 8 190, 377 
a O A k A lance oct 
Portugal PERA A , ꝰ Raus PA A A 38, 433 
JA Ul“ V VE 27, 228 
Bwedenc EE, ; E EE, EE, E A 19, 410 
Stef ——᷑ 8 7. 683 
r ff!!! pp ß 11, 091 
United Kingdom.......|..--..|---- 12, 817 

"Total... e 2, 358, 557 

1950 

Algeria ees TI UU A AA Ios eo ens estere es | etos WE [ene 135, 337 
Belgium-Luxembourg...|......|]....| 550 66 250|.......|....... 56, 923 
A E, E, d ð ( 7-95] 13, 396 
IV EE EE S O EEA 25|....|.....-..| 20, 400% 888, 111 
nnn D, eae EZ A A DE 1, 862 
Czechoslovakia 1|....[ Héi ele 44 111, 827 
FErän es 1860 11|....| 39) 58, 703 —— 2. 171, 130 
French Morocco........ IJ x8 7. 379 
Germany............... |..-...|..-.| 4, 783] 463. .] 307 137, 393 — 6, 403, 379 
¡AN AAA ...... 8 178, 000 
/.! /// 8 
For nösö”sͤsns [ GE ME 35, 964 
Netherlands 288 3| 110].......]....... 36, 716 
%%% au seen ã%ò . ie A emendo è˙ĩô˙ͤnw DEE 846 
Poland-Danzig..........|......|....].-....| 110]....|]....| 31,540].......| 9044 1, 011, 500 
Portugal... P. y ð A ty 8 61, 170 
Ss. ĩ]ĩ Ei: , A EEN 1, 868, 411 
Sweden....-------------|------|----| 220| , GE, EE 97, 161 
Switzerland 4 6312 () 45, 703 
Tunisia EE ll))! EE A A 86, 104 
F AAA A PO A A A 17,874) 1 605, 502 
Uni Kingdom (3) |....j.... 210 eco E A 176, 358 

Total 


! Approximate equivalent as potash (K: O) — 1949-50: 37 percent. 
2 Less than 0.5 ton. 


Exports.—Exports of potash materials declined in 1950 both in 
quantity and value, dropping to 117,137 short tons (65,047 tons K,O) 
and $5,534,271. Decreases were registered in both fertilizer and chem- 
ical potash. The fertilizer materials (107,972 short tons) went mainly 
to Canada, but considerable tonnages also went to Cuba and Brazil. 
Exports of chemical potash salts (9,165 tons) were more uniformly 
distributed, Canada, Brazil, and Mexico being the leading recipients, 
with 2,960 tons, 2,161 tons, and 1,222 tons, respectively. 
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TABLE 10.—Potash materials exported from the United States, 1946-50 
[U. 8. Department of Commerce] 


Fertilizer Chemical Total 
Year 

Short | value | Short | value | Sbort | Value 

tons tons tons 
7 , 822 | $2, 983, 751 ; $5,055, 441 | 120,727 | $8, 039, 192 
LE 102, 939 | 3,251,645 | 21,970 | 5,434,462 | 124,909 | “8,686,107 
TT 8 104,176 | 3,498,240 | 23,892 | 4,790,715 | 128,068 | 8,288,955 
LEE 111,156 | 3,818,006 | 115,601 | 1 3,292,829 1 126,757 | 17,110,835 
[7 ee 107, 972 | 3,813,000 | 9,165 | 1,721,271 | 117,187 | 8,534,271 

Revised figure. 


TABLE 11.—Potash materials exported from the United States, 1949-50, by 
countries of destination 


[U. S. Department of Commerce] 


Fertilizer Chemical 
Country 1949 1950 1949 1950 
Sbort Short Short Short 
tons Value tons Value tons Value tons Value 

fl, O ied omen [xta 29 $12, 107 13 $5, 806 
I ]⁰˙”“qlſl EH EN EE 202 40, 000 6 5, 476 
RS EE A AA A A 320 85, 824 9 4,155 
Barbados 4,133 | $165,445 | 2,131 | $91,502 |.........|............ |. --.-...]- --.-.-..- 
Belgium- Luxembourg 4 æ 503 89, 465 155 23, 606 
PFI! A 10,407 | 456,726 | 13,349 | 603, 362 1, 157 278, 544 | 2,161 379, 782 
Canada 76, 085 2, 389, 830 | 66, 440 2, 175, 405 2, 97] 458, 014 | 2,960 392, 500 
i ͥ A A AA AA 1 83 1 27, 616 51 16, 719 
Sn EE Ü ß AO 486 115, 743 160 32, 657 
Colombia 1, 197 45,020 | 2,073 76, 197 464 118, 008 568 129, 704 
G 8 12,723 | 496,574 | 16,514 | 592, 870 120 39, 796 253 65, 025 
Denmark... cence coc RES eee ace wes ³ A H 140 5 EN 
Dominican Republic..... 400 17, 066 645 29, 112 16 3, 649 3 1,170 
Gill ð̈ð 72 ed MA D 
o A A A O AA 209 68, 603 7 3,101 
Guatemala............... 14 966 20 1, 213 118 29, 371 89 22, 076 
¡A e E, A EE E EE 2, 131 410, 874 139 27, 457 
h/ AA A A GE 20M Y A ITE Se 
ING PA D AA 8 1272 76, 432 141 42, 888 
I ³ͤv k A O 1. 293 221, 412 96 20, 616 
Jamaica.................. 857 39, 744 ꝗ A 1 2 9l MA dE 
Leeward Islands.......... 531 22, 573 25, 567 1 412 T 8 
Mexico..................- 1, 536 43,611 | 3,986 | 136,923 1, 064 288,585 | 1,222 294, 468 
vr EE, EE EE, 8 1 42, 206 |........|...-...... 
%%% sehen EE PAPERS PAR CEA 9 2, 412 2 343 
NOPWEV m AA A A 34 10, 830 7 2, 702 
POR EE, y PRA 67 f 39 10, 302 
Philippines 1. 659 66, 048] 1, 034 31, 403 118 33, 113 89 32, 209 
Portugal) ARA AE VE, AA 17 4, 494 1 885 
o CCI o RA A RAS AA EA 180 16, 535 330 15, 532 
Switzerland.............. 55 CTC 407 79, 139 52 13. 244 
Trinidad and Tobago 674 30: 223- ³·1¹A GER 1 200 EE, EE 
Turkey cere T 8 808 11 
Union of South Africa lacio 414 64, 807 16 9, 847 
it EE, PA A E .; 2 1, 978 3 4, 612 
Uruguay.............-... 100 4, 068 168 6, 827 27 8, 766 34 6, 850 
Venezuela 141 10, 618 115 5, 523 180 49, 003 126 36, 248 
Messe.... AA 8 1 656 4 5, 171 
Other countries 644 27, 486 924 37, 098 1 844 269, 745 429 116, 120 
Tot! 111, 156 |3, 818, 006 107, 972 3, 813, 000 |! 15, 601 | ! 3, 202, 829 | 9,165 | 1,721, 271 
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WORLD REVIEW 


Available statistics of potash output in the various producing 
Counen as well as estimated totals of world production, are shown 
in table 12. 


TABLE 12.— World production of potassium salts and equivalent K;0, by countries,! 
1945-50, in metric tons 


[Compiled by Helen L. Hunt} 


1945 1946 1947 


Potassium| Equiva- | Potassium| Equiva- | Potassium| Equiva- 
salts lent K30 salts lent K30 salts lent K:0 


Country ! and type of salt 


North America: United States, 
potassium salts................... 1, 440, 879 793, 096 | 1, 531, 079 845, 321 


Europe: 
France (Alsace), crude potas- 


sium saltss LL... 855, 730 144, 701 | 3, 558, 760 574, 495 
ermany, crude potassium 
salts (carnallite, kieserite, 
neo sylvinite, and hart- 
2): 
Federal Republic........... 2, 648, 842 288, 558 
Soviet Zone................. ) (0) 850, 000 d (2) 658, 600 
Spain, crude potassium salts 
(salable) ...................... 710, 496 269, 705 365, 207 136, 541 
e (2) (2) 7 (3) 
India, nitrate of potash 4........ 7, 587 3, 759 3,512 1, 727 
Israel-Jordan! .................. 93, 625 46, 800 90, 571 ; 
Japan, AE A PR A EEN 
Africa: Eritrea, chloride... geg ée lr lolas ra lali de 
Australia: 
New South Wales, alunite...... 641 48 727 54 
Western Australia, alunitic 
WII! E 2¹, 975 414 35, 700 529 
Total (estimated ꝛꝛꝛꝛꝛꝛ |... LL... 2, 180, 000 oo 2, 700, 000 
1948 1949 1950 


Country ! and type of salt 
Potassium| Equiva- Potassſum] Equiva- | Potassium| Equiva- 
| salts lent K30 salts lent K30 salts lent K30 


North America: United States, potas- 


ponn I!! 1, 939, 998 | 1,034,077 | 1,865,715 | 1,014, 586 | 2, 033, 030 1, 167, 325 
urope: 
France (Alsace), crude potassium 
RANTS a diay 4, 461, 247 691, 252 | 5, 280, 000 896, 000 (3) 1, 017, 800 
Germany, crude potassium salts 
(carnallite, kieserite, kainite, 
sylvinite, and hartsalz): 
Federal Republio............ 5,276,348 | 538,507 | 7,290,000 | 788,800 | 8,926,700 | 911,600 
Soviet one (3) 3 823, 000 (2) (2 (2) (3) 
Spain, crude potassium salts 
(salableoꝛꝛꝛꝛꝛ 992, 743 151, 185 918, 156 137, 700 | 1,013, 243 152, 000 
sia: 
CHINA- iets — P (2) q (2) 6 (2) (2) 
India, nitrate of potash 4_........ (2) (2 (2) ( (1) (2) 
Israel-Jordan? ................... 9 9, 724 J%%%%%%öCöͤĩé ͥ PA ³A = = east 
Japan, alun ite 1, 984 (2) 3, 544 (* 8 (2) 
Africa: Eritrea, chloride 115 (2) 420 (2) O (2) 
Australia: 
New South Wales, alunite....... 712 53 436 33 6 P 
Western Australia, alunitic mud. 39, 759 652 32, 782 1, 471 1 1) 
Total (estimated) - 3, 500, 000 4, 000, 000 |........... 4, 400, 000 


In addition to countries listed, Chile, Ethiopia, Iran, Italy, Korea, and U. $. S. R. are reported to 
pes potash salts, but statistics of production are not available; estimates by senior author of chapter 

cluded in total. (Estimate for Chile included only for 1949-50.) 

3 Data not available; estimate by author of the chapter included in total. 

3 Estimate. 

4 Exports plus consumption, 1945-46. 

3 Production in fiscal years 1945-48 is for Palestine. Extracted from waters of Dead Sea. 

* Production January through April when work was discontinued due to destruction of the Palestine 
Potash Co.'s large plant during hostilities of 1948. 
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The potash 1 of Germany, France, and Spain were described 
in a paper published early in 1950.8 , 

Australia.— Potassium fertilizer is produced in Australia principally 
by the State Alunite Works of Western Australia, but s amounts 
are also obtained by precipitation of the flue dust from the kilns of 
some cement works.’ 

The plant of the State Alunite Works at Lake Campion has been 
producing a crude fertilizer containing 30 percent K,O at a rate of 
100 tons per week. The works are reported to be testing several 
process modifications that promise to give a better potassium yield 
and to enable the recovery of sodium sulfate and potassium chloride 
in addition to potassium sulfate. The present expansion program 
looks forward to a daily production of 40 tons of fertilizer containing 
50 percent K,O. 

The potassium-bearing deposit consists of the finely divided mud, 
composed mainly of particles of alunite, forming the bed of the lake. 
This alunitic mud has an average content of 60 percent alunite and 
21 percent silica; when air-dried it contains 13.5 percent potassium 
sulfate. Details of the process follow: ° 


By the original process the crushed airdried mud is heated in a rotary kiln to 
700 degrees C. to 800 degrees C. so as to render the potash soluble in the raw 
material. The calcined fragments after cooling and reiheating are then passed on 
to a continuous leaching plant. It has now been establ shed that a more economic 
yield of potassium salts can be obtained by roasting a finely powdered mixture of 
the material with common salt to about 600 degrees C. and quenching the roasted 
charge with water, brine, or, pretera ly, magnesium chloride solution. 

^" Ordinarily only crude sulphate of potassium is obtained by fractional 
crystallization of the liquor, followed by centrifuging. However, by adding salt 
to the effluent and increasing the temperature to near boiling point anhydrous 
sodium sulphate can be made to crystallize out. "The solution separated from the 
anhydrous sodium sulphate is evaporated and the mixed salts thus obtained are 
subjected to an ingenious flotation treatment, yielding a practically pure 
potassium chloride, mixed salt and glaserite. 

The problem of separating the sulphates of sodium and potassium has been 
solved by forming a saturated solution (with respect to K) at about boiling point. 
Common salt is then added to the solution until it is saturated with respect to 
NaCl. The potassium chloride is crystallized out by cooling the solution in two 
stages, ultimately to 5 degrees centigrade. 


Canada.—Discovery of potash in the Duperow-Crown No. 1 well 
southwest of Biggar has been officially announced. The Duperow- 
Crown No. 1 well was drilled and cored by the Tidewater Associated 
Oil Co., which turned the salt-potash core over to the Department of 
Natural Resources for sampling. From analyses by the Dominion 
Bureau of Mines, this core showed & section containing 19 percent 

otassium oxide over 20 inches, or a larger section of 4 feet 2 inches 
in length with a potash content of 9.8 percent. The salt-potash zone 
was encountered at a depth of over 4,000 feet.“ 

The Province of Saskatchewan has announced regulations under 
the Mineral Resources Act for leasing crown-owned potash rights to 
private concerns. The regulations provide for the issuance of explo- 
ration permits, leasing of mineral rights on a 21-year renewable term, 
reservation of areas as mineral reserves, and royalties. A maximum 

Smith, J. P., Geology of Potash Deposits: Trans. Am. Inst. Min. and Met. Eng., vol. 187, January 


1950, pp. 117-121. 
* Chemical Engineering, Aussies Working on Higher Potash Fertilizer Yields: Vol. 57, No. 1, January 


19506, p. 205. 
10 Canadian Mining Journal, Saskatchewan, Potash Discovery: Vol. 72, No. 1, January 1951, p. 81. 
232294— 53—67 
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of two exploration oe for areas up to 100,000 acres each may 
be issued to one applicant. Requirements include a deposit of $20,000 
as a guarantee ande completion of $60,000 worth of work the first year 
and $80,000 in each succeeding year. 

Saskatchewan potash is said to have been discovered during oil-well 
drilling not only in the Biggar, but also in the Unity, an Yorkton 
ES All discoveries so far are said to have been on crown-owned 
and. 

Ethiopia. Exploitation of potash deposits in the northeastern part 
of Ethiopia near the Eritrean border are reported to have yielded a 
production of about 2,000 metric tons in 1949, all of which was used 
domestically for fertilizer. Concessions for development are reported 
to have been granted to an American-Swiss syndicate, which intended 
to begin operations before the end of 1950. 

France.—Beds of sylvinite containing 14-19 percent KO are being 
mined in the Landes south of the town of Dax by the Société Miniére 
du Sud Ouest de la France, with the help of the Mines Domaniales de 
Potasse d'Alsace. The present depth of the mine shaft is 725 meters, 
and there is a total of 10 kilometers of workings at six different levels. 
The mine has just been equipped for the extraction of 600 tons of ore 
a day, which will be used in agriculture in the crude state pending 
construction of a concentration plant at present under consideration. 
Reserves are estimated to be about 3 million tons of ore." 

Israel and Jordan.'*—All operations of the Palestine Potash, Ltd., 
on the Dead Sea have been at a standstill since April 1948. The plant 
at the northern end of the sea remains in the hands of Hashemite 
Jordan. No representative of the company has been able to visit 
these premises, but the company reports that it has been told the 
buildings have been largely demolished and their contents removed. 
The company property at the south end of the Dead Sea, which had 
been occupied by the Israel military forces in May 1948, was handed 
back to the company in August 1949: it is reported to have been in 
fair condition. Palestine Potash, Ltd., continued negotiations in 
1950 calculated to resume operations at a rate of 135,000 tons of 
potash per year. The Israel Government is constructing a road from 
the works at the southern end of the Dead Sea to Beersheba. After 
completion of this road it will be possible for the company to transport 
potash from the southern plant to an Israel port. 

Spain.—According to Boletin Oficial del Estado, the Spanish 
Ministry of Industry and Commerce has granted exploitation rights 
to the Instituto Nacional de Industria (INI) of potassium salt de- 
posits in the Province of Navarra, consisting of about 19,000 hectares. 
According to the application made by INI to exploit these deposits, 
discoveries of rich beds of potassium salts have been made in the area 
by the Spanish Geological Institute. The deposits are said to be 
close to the surface, conveniently located with regard to rail and 
highway transportation, and not too distant from port facilities. 
It is believed that it will be at least 5 years before mining of any 


12 Chemistry and Industry (London). Potash Mines in the Landes: No. 48, Dec. 2, 1950, p 768. 

M Bion Aaron, vice president, Palestine Economic Corp., communication to Bertrand L. Johnson, 
ay 4, ; 

i Palestine Potash, Ltd., acting chairman’s speech to the 20th Annual General Meeting, October 31, 1950, 
p. l 
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sizable commercial quantities will be effected in this area by INI, 
principally because of the large expenditures involved in purchasing 
and inst ing suitable mining machinery and transportation equip- 
ment. 

United Kingdom.—Considerable information is now available 
regarding the recently discovered Permian potash field in the north- 
eastern part of the North Riding district of Yorkshire, England, 
near the North Sea coast town of Whitby.“ 

The potash deposits lie at the gently sloping western end of the 
great potash-bearing basin of Zechstein (Permian) rocks, which also 
contains the great German deposits. These potassium-bearing 
sediments were laid down in a great sea, which in Zechstein time 
extended from what is now central Europe westward across the area 
now occupied by the present North Sea into the region of present 
northern England and Iceland. The Yorkshire potash beds are 
apparently nearly horizontal, dipping gently northeastward under 
the North Sea. The depth to the upper potash bed near the coast is 
3,867 feet. 

In that portion of the Permian beds cut in the existing borings, 
three thick salt beds were passed through. The sylvite (KCl) deposits 
lie 3,675 to 4,246 feet below the surface. One sylvite zone occurs in 
the upper salt bed and another in the middle salt bed. These two 
zones are separated from each other by intervals ranging from 48 to 
137 feet in the different borings. Large quantities of polyhalite 
occur in the lower salt bed in two of the boreholes; the polyhalite- 
bearing zone extends to below 5,000 feet below the surface. 

Development work in this area has been restricted to well-drilling. 
Five wells have cut the potash beds—four in the Whitby area and one 
near Robin Hood Bay, 4 miles southeast. The D’Arcy well in the 
Whitby area was put down in 1938. The other three wells were 
drilled in 1948 and 1949 by Imperial Chemical Industries. 

In the Whitby area the reserves have been estimated to underlie 
an area of 12 square miles. The sylvite-bearing zone in the upper 
salt bed, 20 feet thick with an average content of 17 percent KCl, is 
estimated to contain 63.5 million tons of potassium chloride (KCl). 
The potash-bearing zone in the middle salt bed, averaging 25 feet in 
thickness, with a 32-percent potassium chloride (KCl) content, is ' 
estimated to contain 150 million tons KCl. Assuming a total reserve 
of 200 million tons, 35 percent of which can be extracted, gives a re- 
coverable reserve of 70 million tons of KCl. The full extent of the 
field is not yet known, and there may be much more potash than now 
estimated, as there is no evidence that the present boreholes lie on the 
edges of the deposit. 


18 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 2, February 1950, p. 43. 

u Fleck, Alexander, Deposits of Potassium Salts in North-East Yorkshire: Chem. and Ind. (London), 
Oct. 17, 1950, pp. 81-815. Paper read before the Newcastle Section of the Society of Chemical Industry 
m the Lecture Theatre of the New Chemistry Department, King's College, Newcastle-upon-Tyne, on 

ct. 17, 1950. 

Chemical Trade Journal (London), Potash in North Yorkshire—Some Possibilities of Economic Pro- 
duction: Vol. 125, 1949, pp. 123-124. 

G.M., Taitt, A. H., The Geological Results of the Search for OU Fields in Great Britain: Quart. 
Jour. Geol. Soc. London, vol. 101, 1945, pp. 252-317. 
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These deposits lie at a greater depth than those of eg region 
now producing and are at greater depths than any known deposit 
except the recently discovered field in the Province of Saskatchewan, 
Canada, where the potassium-bearing beds lie 3,466 to7,677 feet below 
the surface. The Yorkshire beds, however, compare well in thickness 
and potash content with the average of commercially worked beds. 
British consumption is said to be currently about 235,000 tons of 
KCl a year for agricultural use, and this could well be increased to 
400,000 tons a year, with another 100,000 tons for industrial use. 
Assuming an annual United Kingdom consumption of 500,000 tons 
of KCI, the present known recoverable reserve would suffice for 140 
years. The prospect of satisfying the demand from domestic sources, 
with a further likelihood of having an export surplus, is one of great 
importance to the British economy. When developed, these potash 
resources will make the United Kingdom self-sufficient and will create 
a new British industry. There is no indication as yet as to when 
roduction on a commercial basis will commence, the chief problem to 
e ade at the moment being choice of the extraction method to be 
used. 


Salines Miscellaneous 
By Joseph C. Arundale and F. M. Borsi gion 


A 
GENERAL SUMMARY 


NCREASING production and sales, which began in the latter part 
of 1949 after a slump in the earlier part of the year, continued into 
1950, and sales of many chemical materials set new all-time records. 

The military activity in Korea starting near the middle of the year, 
spurred industrial activity and caused demand for many of the 
chemical raw materials to rise sharply. At the end of the year pro- 
duction of many chemical compounds was sharply accelerated as the 
National Defense Program got under way. In this period the prices 
of many chemical raw materials were also increased. 

Boron minerals were produced at a record high. Sales of bromine 
compounds were the highest for any year except the war year 1944. 
Sales of calcium chloride approached a record. Imports of iodine 
from Japan continued to increase. There was a serious shortage of 
soda ash because of increased demand and interruption of production 
by a strike in the industry. Salt-cake supplies were tight at the end 
of the year. The output of sodium metal was increased by production 
from a new plant. 


CALCIUM CHLORIDE 


Sales of calcium chloride increased nearly to the record high of 1948. 
Inventories generally were sufficient to meet all requirements. 

An article was published reviewing the use of calcium chloride in 
portland cement. With the object of producing low-alkali cement, 
the amount of sodium oxide and potassium oxide in portland-cement 
clinker is reduced by adding calcium chloride to the kiln feed. The 
molecular sum of the alkalis removed was found to be proportional to 
the quantity of calcium chloride added.? 

The Calcium Chloride Association sponsored development of a 
device for feeding flake calcium chloride to concrete mixers on large 
concrete projects and in ready-mix concrete plants. The flake is fed 
from a hopper into a cylindrical container, the capacity of which can 
be adjusted by means of removable wooden plugs. en a lever on 
the container is moved it revolves the cylinder. When the gies 
is directed toward the bottom of the hopper, a measured quantity o 
calcium chloride is dropped into the mixer. The lever on the side of 
the cylinder is opened and closed by an arm attached to the skip.? 


1 Figures on im and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
2 Holden, E. R., Reduction of Alkalies in Portland Cement, Use of Calcium Chloride: Ind. Eng. Chem., 
vol. 42, No. 2, February 1950, pp. 337-341. 
3 Concrete, April 1950, pp. 40-41. 
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northwestern Utah. A brief description of the operations there was 
published during the year.* 

No production of alunite was reported from the Marysvale district. 
It is stated, however, that some of the alunite deposits in that area 
are being worked for uranium ores. 

Uranium mineralization of probable late Tertiary age has been 
found to be widespread in the Marysvale alunite area, in volcanic 
and plutonic igneous rocks of Tertiary age. A genetic relationship 
between this type of mineralization and the well-known alunite 
occurrences has not yet been determined.’ 


CONSUMPTION 


Apparent consumption of potash (K,O) in the United States and 
its possessions, as determined by subtracting exports from the sum of 
imports and producers' sales, increased from 1,070,311 short tons in 
1949 to 1,409,940 tons in 1950. The relationship of apparent con- 
sumption to sales of domestic producers, as reported to the Bureau of 
Mines, is shown in figure 3. 


TABLE 5.—Apparent consumption ! of potash in the United States, 1945-50, in 
short tons 


1, 490, 112 
1, 568, 721 
1, 879, 441 


1 Quantity sold by producers, plus imports, minus exports. 
3 Revised figure. 


er to the American Potash Institute (press notice, February 
24, 1951): 


Deliveries of potash in North America during 1950 reached a new record high 
amounting to 2,579,085 short tons of salts containing an equivalent of 1,465,599 
tons K: O. This was an increase of 319,806 tons K; O or 28 „ over 1949. 
Deliveries by the five leading domestic producers were the bighest ever achieved, 
1,255,218 tons RO in spite of a strike which greatly reduced production in the 
Carlsbad area in January. Imports were 210,381 tons K, O, the highest since 1938. 

Deliveries for agricultural purposes in the continental United States for 1950 
were 1,264,119 tons K, O, an increase of 291, 965 tons over 1949. Canada received 
54,726 tons K, O, Cuba 11,936 tons, Puerto Rico 24,728 tons, and Hawaii 13, 430 
tons. Exports to other countries amounted to 16, 313 tons K, O. 

In this country the potash was delivered in 46 States and the District of Colum- 
bia. Illinois and Ohio witb over 100,000 tons K; O were the leading States in 
deliveries of agricultural potash and were followed in order by Georgia, Virginia 
Florida, Maryland, North Carolina, and Indiana, each taking more than 70, 
tons K,O during the year. Due to shipments across State lines, consumption 
does not necessarily correspond to deliveries within a State. 

The 60 percent muriate of potash continues to be by far the most popular ma- 
terial, comprising 79 percent of the total K, O delivered for agricultural purposes. 
The 50 percent muriate of potash made up nearly 13 percent, manure salts less than 

| Newsweek, Salty Harvest: Vol. 36, No. 14, Oct. 2, 1950 


, p. 52. 
* Gruner, J. W., Fetzer, W. G., and Rapaport, Irving, The Uranium Deposits Near Marysvale, Piute 
County, Utah: Econ. Geol., vol. 46, No. 8, May 1951, pp. 243-251. 
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FiaURE 3.— Comparison of apparent domestic consumption of potash (K:20) and sales of domestic producers 
of potash in the United States, 1929-50. 


1 percent, and sulphate of potash and sulphate of magnesia 8 percent of deliveries. 
The increased refining capacity and the demand for potash in the more concen- 
trated form have resulted in a marked decline in manure salts. 

Deliveries for chemical purposes in 1950 were 121,330 tons of muriate of potash 
containing an equivalent of 76,111 tons K;O and 8,390 tons of sulphate of potash 
containing 4,236 tons K;O. The total chemical deliveries of 80,347 tons RO were 
13,782 tons or 21 percent more than in 1949. 


Deliveries of agricultural and chemical potash in North America 
from 1940 to 1950 are shown in the accompanying diagram (fig. 4). 
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FIGURE 4.—Potash deliveries, by use groups, in North America, 1940-50 (American Potash Institute). 
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TABLE 6.—Deliveries of potash salts in 1950, by States of destination, in short 
tons of K, O 


[American Potash Institute] 


. |Agricultural| Chemical Agricultural| Chemical 
Btate potash potash Btate potash | potash 
Alabama................- 47,270 |... ze Nebraska 709 |......... 
|; — )— A C S PE Nevada 31 139 
Arkansas 28.121 |. 2 s New Hampshire 9 
F 1 S New Jerseg. 28, 811 1, 971 
Colorado................. . New Merico.............] 215 
Connecticuulilt 4. 974 Nee York................ 26, 736 54, 373 
elaegnre 3, 965 761 || North Carolina........... 77,835 |...........- 
District of Columbia 1171111 See ee North Dakota............ 1 280 [ios sero 
Florida. .................. 5 Ano é 104, 857 1,773 
Georgia 98, 570 410 || Oklahoma................ 1, 611 
Idaho... ˙mꝛm e m Tee bee Oregon 459 477 
Ilinois.. ......----------- 114, 279 1,625 || Pennsylvania............. 22, 909 
FF 73, 593 Rhode Island............. aiii 
e AA 19, 240 281 || South Carolina..........- 57,453 |...........- 
33 A oral 370 740 || Tennessee 37, 44 343 
Kentucky.............-.. 19, 171 KT AREE EM MI 15,193 3, 665 
Louisiana. ............... 27,728 |... eis Utah. .....-.------------- 83 
Maine.................... 14, 522 Vermont 46l |...---.----- 
Maryland................ 81, 578 1, 035 ig ME 08, 493 
Massachusetts 13, 243 Washington.............. DE ense 
Michigan 22, 290 737 || West V | ONERE 3, 611 
esota................ 25, 044 |............ isconsin................ 34, 645 |............ 
MM EE 31,840 EE 
Ge 15, 202 271 Total...............| 1,204,119 79, 970 
Montana 155 AA 


Stocks in producers' hands at the end of 1950 were larger than at 
the end of any of the three preceding years. The trend since 1922 is 
E graphically in figure 5; precise data for 1946-50 are included 
in table 3. 
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PRICES 


-Prices for potash in the early part of 1950 were the same as those 
listed in the producers’ price schedules for the 1949-50 season. (See 
Minerals Yearbook, 1949, p. 1034.) 

On May 10, 1950, the American Potash € Chemical Corp. issued 
its price schedules for agricultural-grade Trona potash for the 1950-51 
season. Its list price of muriate of potash, 60 percent K;O minimum, 
f. o. b. Trona, Calif., bulk in carlots of not less than 40 tons, was 
quoted at 48.5 cents per unit K¿0. On October 13, 1950, the list price 
of the muriate was advanced 2 cents a unit to 50.5 cents per unit K-. 
The May 10, 1950, list poe of sulfate of potash, 95-98 pereent K¿SO,, 
was 84 cents per unit K,O. This. price was also advanced 2 cents a 
unit on October 13, 1950, to 86 cents per unit K,O. The list prices of 
both muriate and sulfate were subject to seasonal discounts. There 
were additional charges for shipments in bags. | 

Price schedules for New Mexico potash for agricultural purposes for 
1950-51 were issued in April and May 1950 by the three producing 
companies, as given in the following table. These prices were all 
higher than those for 1949-50, and they were raised again late in 1950. 


TABLE 7.—Prices of agricultural potash quoted by producers, f.o.b. Carlsbad, 
N. Mex., for 1950-51 season! 


Price 
Salt Grade Brand Producer Per 
Period unit 
Ka 
Muriate of potash.| 62-63 percent KR, q i Sunshine State. U. 8. P.. June 1-Oct. 19..... $0. 40 
Oct. 20-May 31... 42 
Do. ˖ 60 percent K:; O mini- | Red Murlate....| P. C. A. May 1-Sept. 27.... . 
mum, standard. Sept. 28-May 31 .42 
Do 60 percent K30 mini- International.. I. M. & C.] June 1-Oct. 8 . 40 
mum. Oct. 9- May 31 . 42 
Dor its. 60 percent K:0 mini- | Red Muriate....| P. C. A. May 1-Sept. 27.... . 415 
mum, granular. Sept. 28- May 31... . 435 
Do... sa 50-52 percent K30, gran- | Sunshine State. U. S. P.. June 1-Oct. 19. . 40 
ular. Oct. - May S1.... . 42 
Doi... us 50 percent K;0 mini- | International....| I. M. & C. June 1-Oct. 8...... . 40 
mum. Oct. -May 31.... . 42 
Manure 8alts..... 22 percent K40 mini- | Red Muríate....| P. C. A. May „ ¿21 
mum. e 
Do........... Run-of-mine 20 percent | Sunshine State..| U. S. P...| June 1- May 31.... .21 
K30 minimum. 
Sulfate of potash..| 90-95 percent — K3SO,, International... I. M. & C. June1-Oct. 8..... 3 34. 50 
basis 90 percent K: S0. Oct. 9- May 31..... 3 36. 25 
Sulfate of potash- | Basis 40 percent K:S0,, | International ...do.......] June 1-Oct. g... 315.20 
magnesia. 


18.50 percent MgO. Sulpo-mag. Oct. 9- May 31... -| 3 16. 00 


1 Bulk in carlots (minimum 40tons). Subject to seasonal discounts. 
2 International Minerals & Chomical Corp. quoted muriate of potash, 50-51 percent K; O, packed in &ply 
plain paper bags, 100 pounds each, at $23.95 per short ton June 1-Oct. 8; $25.50 Oct. 9-May 31. 


ió FOREIGN TRADE ? 


Imports.—Total imports of potash salts in 1950 were very much 
ee than in 1949, increasing from 43,719 short tons (19,216 tons 
20) in 1949 to 379,654 tons (199,493 tons K,O) in 1950, owing 
8 to a very large increase in the arrivals of potassium-bearing 
ertilizer materials. The total value of imports increased markedly— 


Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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from $2,358,557 in 1949 to $13,994,969 in 1950. Germany, France 
Spain, and Poland-Danzig, in the order given, were the rincipal 
supplying countries in 1950. A small quantity came from Russia. 

otash for fertilizer use constituted 97 percent of the total K,O 
imports in 1950, 5 poet more than in the previous year. Imports 
for chemical use fell from 8 percent in 1949 to 3 percent of the total 
in 1950. 

The principal potash salt imported in 1950 for fertilizer use was 
muriate (chloride), which entered principally from Germany, France, 
Spain, and Poland-Danzig. Considerable potassium sulfate came in 
from Germany. Chile supplied 20,409 tons (2,857 tons K: O) of crude 
sodium-potassium nitrate mixtures, considerably over the amount 
that entered in 1949. A much larger quantity of potassium carbonate 
arrived in 1950 than in 1949, principally from Germany. 


TABLE 8.—Potash materials Nd SC consumption in the United States, 


[U. 8. Department of Commerce] 


Ap- 1949 1950 
proxi- = ——— 
15 Approximate Approximate 
quiv- equivalent ivalent 
alent quivalent as equivalent as 
Material as potash (K30) potash (K30) 
tash Short Value Short Value 
tons tons 
(K30) Per- 
(per- Short cent of 
cent) tons total 
Used chiefly in fertilizers: 
Muriate (chloride)...| 56.4 | 29,126 | 16,427 | 85.5 |$1, 226, 863 |295, 922 83.8 |$9, 244, 446 
Potassium nitrate, 
ernde 40. 0 1 (o. Jusen 43 20 2, 485 
Potassium-sodium 
nitrate mixtures, 
Sudles 14.0 6, 802 952 4.9 310, 343 | 20, 409 882, 582 
Potassium sulfate, 
gore 2 ee dee 50. 0 631 316 1.6 84,000 | 44, 125 | 22,063 | 11.0 | 1,558, 465 
Otber potash ferti- 
lizer mater ja. 6. 0 23 1 399 | 2,645 | 1,055 ES 84, 000 
Total fertilizer...|........ 36,583 | 17,696 | 92.0 | 1,571,648 |363, 121 [192,884 | 96.7 11. 771. 958 
Used chiefly in chemical 
industries: 
Bicarbonate......... 46.0 12 6 2, 253 42 19 5, 994 
Bitartrate 
Argols........... 20.0 | 6,524 | 1,305 886,338 | 7,980 | 1,596 613, 031 
Cream of tartar.. 25. 323 81 129, 606 4 116 k 
Carbonate 61. 0 3 2 1,624 | 5,276 | 3,218 €00, 999 
Caustic..............] 80.0 36 29 14, 412 813 650 143, 758 
Chlorate and per- 
chlorate............ 36.0 158 57 29, 360 343 123 52, 541 
Chromate and di- 8.0 3.3 
chromate.......... 40.01. eee cl, I 149 60 28, 683 
Cyanide............. 70.0 di elem, I 713 499 467, 985 
Ferricyanide......... 42.0 1 (1) 1, 186 904 39 01, 528 
Ferrocyanide........ 44.0 seme „ 7 8 1, 903 
Nitrat 46. 0 6 3 1, 717 175 81 18, 357 
Permanganate....... 29.0 (1) (1) 52 145 42 29, 568 
Rochelle salts........ 2240 |] ammi. ena 9 2 4, 508 
All other 50.0 73 37 20, 361 322 161 €3, 310 
Total chemical.... .|........ 7,136 | 1,520 8.0 786,909 | 16,533 | 6,609 3.3| 2,223,011 
Grand totallll 43, 719 | 19, 216 | 100.0 | 2, 358, 557 |379, 654 199, 493 | 100.0 13. 994, 969 
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TABLE 9.—Potash materials imported for consumption in the United States, 


1949-50, by countries, in short tons 


[Figures in parentheses in column headings indicate, in percent, approximate equivalent as potash (K30)| 
[U. 8. Department of Commerce] 


Total 


Country 


Chlorate and perchlorate 
trate mixtures, crude 


Potassium sodium ni- 
Potassium sulfate, crude 


Caustic (hydroxide) 


Muriate (chloride) 
Short tons 


All other! 


~ 
S 
Led 
5 
— 
~ 
O 
— 
— 
— 
oo 
— 
e 
$ 
~ 
E 
Led 
$ 
2 
~ 
pres. 
e 


Algeria. A ůͥ P ůU ů ů ͤii e 
Belgium-Luxembourg..-|.----.|----|------]----]----|----|--------|-------}------- 
Canada E ere (2) 


—— ss slsssslsssslsessle —— — 114972 ͤ— 41444443444 


"COPI 1 114]? U 4.2344 


—— 4141 — 2414141 — . see ee e- le — es 


om, sel —— — — 4 — | —— — — — — . —ä | 


Agoria E | OOO A A ĩ f ̃ ETIE EE TS 
Belgium-Luxembourg...|......|.... 55 66|....].... 250] oda eoe 
RN TE, CMM TE EN 23 


1 5 
186| 11|....| 39] 58,703|....... 


, ! BE, A f 


O: APO A E, EH arco EE 
United Kingdom ei WI GE EE J A Ee 


———— | — | ——— | — | — — — ed — ——— | An 


Total 7,980; 465 5, 276 813) 343} 713| 295, 922| 20, 409] 44, 125 3, 608] 379, 654 13, 994, 969 


! Approximate equivalent as potash (K: O) — 1949-50: 37 percent. 
2 Less than 0.5 ton. 


Exports. — Exports of potash materials declined in 1950 both in 
quantity and value, dropping to 117, 137 short tons (65,047 tons K¿0) 
and 85, 534,271. Decreases were registered in both fertilizer and chem- 
ical potash. The fertilizer materials (107,972 short tons) went main] 
to Canada, but considerable tonnages also went to Cuba and Brazil. 
Exports of chemical potash salts (9,165 tons) were more uniformly 
distributed, Canada, Brazil, and Mexico being the leading recipients, 
with 2,960 tons, 2,161 tons, and 1,222 tons, respectively. 
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TABLE 10.—Potash materials exported from the United States, 1946-50 
U. S. Department of Commerce] 


Fertilizer Chemical Total 
Year 

Short Value Short Value Short Value 

tons tons tons 
1040- EE f $2, 983, 751 23,905 | $5, 055, 441 120, 727 $8, 039, 192 
;ö·*;r ͥë Hm;,˙rt m 102, 939 3, 251, 645 21,970 , 434, 462 124, 909 8, 686, 107 
191d. O zz 104, 176 3, 498, 240 23, 892 4,790,715 128, 068 8, 288, 955 
;ö˙öĩ—]q A IN 111,156 3,818,006 | 1 15,601 | 3,292,829 | ! 126,757 | 17,110,836 
AA ³ͤ ee der te 107, 972 3, 813, 000 9, 165 1, 721, 271 117, 187 5, 534, 271 

Revised figure. 


TABLE 11.—Potash materials exported from the United States, 1949-50, by 
countries of destination 


{U. 8. Department of Commerce] 


Fertilizer 
Country 1949 1950 
Short Short 
Value tons Value 
A A A VE, 8 
% A AA A E A 
% ꝗi %⅛ ⁰vÜ AA AAA PEA 8 
Barbados 4,133 | $165,445 | 2,131 | 391, 502 
Belgium- Luxembourg 4 
Braz lil! 10,407 | 456,7 13,349 | 603, 362 
Canada..................- 76, 085 |2, 389, 830 | 66, 440 |2, 175, 
F/) 0—t!!!!i!!!!! 8 
a AA ß . E 
Colombia 1, 197 45,020 | 2,073 76, 197 
88s 86 12,723 | 496,574 | 16,514 | 592, 870 
Delle AA A E EPA 
Dominican Republic..... 400 17, 066 645 29, 112 
Germany... ð cee A 8 
Lë EE AA E A AAA 
Guatemala............... 14 966 20 1, 213 
Hong RONG EEN E E, A A 
e ß, A VE A 
éen AAA AAA PA AS EE 
IfAly AS EA A A AP 
Jamaica. ................. 857 r 
Leeward Islands 531 22, 530 573 25, 567 
Mexicoo _----| 1,536 43,511 | 3,986 | 136,923 
Netherlands... PA AAN A DEE 
New Zealand MM A A ] QqAA!; EE 
Noe PA AR PI EEN 
o AA . , AAA 
Philippines 1. 659 66,048 | 1,034 31, 403 
A/ ĩ˙wi ³] ꝛ m J 
Ä AA ]ĩÄ2 ⁊ð- K k; ĩð x 8 
Ewitzerland. 55 2 15b AO A 
Trinidad and Tobago..... 674 20,293.17: A Riva 
dl ðͥ̃]⅛%ͤ o !!!!!! een 8 
Union of South Africa 
United inne,, 8 
Uruguay. coe 100 4,068 168 6, 827 
Venezuela................ 141 10, 618 115 5, 523 
Füge ß A A 1 656 4 5, 171 
Other countries 644 27, 486 924 37, 096 1844 269, 745 429 116, 120 
l 111, 156 |3, 818, 006 107, 972 3, 813, 000 | ! 15, 601 | ! 3, 292,829 | 9,165 | 1,721, 271 
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WORLD REVIEW 


Available statistics of potash output in the various producing 
ia as well as estimated totals of world production, are shown 
in table 12. 


TABLE 12.— World production of potassium salts and equivalent K;0, by countries, 
1945-50, in metric tons 


[Compiled hy Helen L. Hunt] 


1945 1946 1947 


Country ! and type of salt 
Potassium| Equiva- | Potassium| Equiva- | Potassium| Equiva- 
salts lent K30 salts lent Ka salts lent K30 


North America: United States, 
355 o A 1. 440, 879 793, 096 | 1, 531, 079 845, 321 | 1,728, 882 934, 282 
urope: 
rance (Alsace), crude potas- 
sium salts..................... 855, 730 144, 701 | 3, 558, 760 574, 495 | 4, 168, 725 632, 844 
Germany crude potassium 
(carnallite, Kieserite, 
kainito, sylvinite, and bart- 


): 

Federal Republic. .......... 2, 648, 842 288, 558 | 3, 455, 586 342, 409 

Soviet Zone. } d 850, 000 ( (1) 658,600 | (3) 3 720, 000 
8pain, aoe potassium salts 

A (salable) ...................... 710, 496 260, 795 365, 207 136, 541 622, 153 195, 892 
As 

A AAA E oCU EE Eu (1?) (2) 1 (1) 1, 000 f 
India, nitrate of potash 4........ 7, 587 3, 759 3, 512 1, 727 (3) 

Israel-Jordan! .................. 93, 625 46, 800 90, 571 45, 300 123, 163 61, 600 
aper ,,... ⁰⁰ A 2, 259 (2) 
Africa: Eritrea, ehloride....-. deci [eo ²˙⅛ T8 

Australia: 
New South Wales, alunite 641 48 727 54 406 30 
Western Australia, alunitic 
MUG BEE 21, 975 414 35, 700 529 34, 882 572 
Total (estimatedodꝛꝛꝛꝛꝛ 2, 180,000 |........... 2, 700, 000 |.......--.. 3, 000, 000 
1948 1949 


Country ! and type of salt 
Potassium, Equiva- | Potassium] Equiva- | Potassium| Equiva- 
salts lent K30 salts lent K30 salts lent K30 
North America: United States, potas- 
sium alte c... l.l l.l. 1, 939, 998 | 1,034,077 | 1, 865, 715 | 1,014, 586 
aah 
France (Alsace), crude potassium 
EE 4, 461, 247 691, 252 | 5, 280, 000 896, 000 
Germany, crude potassium salts 
(carna allite, kieserite, kainite, 
sylvinite and hartsalz ): 
Federal Republic............ 5, 276, 348 538, 507 | 7, 290, 000 788, 800 
Soviet Zonen (2) 3 823, 000 (2) (2) 
Spain, crude potassium salts 
Sine! 992, 743 151, 185 918, 156 137, 700 
Asia: 
C ⁰˙¹Ü¹w¾ mm (3) d (3) (m 
India, nitrate of Dotasbt . (3) 1) (2) (? 
Israel-Jordan! ................... 69,724 O MA AMA PO E 
Japan, alunite................... 1, 984 (2) 3, 544 (2) 
Africa: Eritrea, chloride 115 (2) 42 (3) 
Australia: 
New South Wales, alunite....... 712 53 436 
Western Australia, alunitic mud. 39, 759 652 32, 782 1, 471 
Total (estimated |... ....... 3, 500, 000 |........... 4, 000, 000 |........... 


1 In addition to countries listed, Chile, Ethiopia, Iran, Italy, Korea, and U. S. 8. R. are reported to 
roduce potash salts, but statistics of production are not available; estimates by senior author of chapter 

cluded in total. (Estimate for Chile included only for 1949-50.) 

! Data not avallable; estimate by author of the chapter included in total. 

3 Estimate. 

Exports plus consumption, 1045-46. 

Product ion in fiscal years 1945-48 is for Palestine. Extracted from waters of Dead Sea 

6 Production January through April when work was discontinued due to destruction ‘of the Palestine 

Potash Co.’s large plant during hostilities of 1948. 
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The potash 1 Sep of Germany, France, and Spain were described 
in a paper published early in 1950.8 , 

Australia.—Potassium fertilizer is produced in Australia principally 
by the State Alunite Works of Western Australia, but s amounts 
are also obtained by precipitation of the flue dust from the kilns of 
some cement works.“ 

The plant of the State Alunite Works at Lake Campion has been 
producing a crude fertilizer containing 30 percent K,O at a rate of 
100 tons per week. The works are reported to be testing several 
process modifications that promise to give a better potassium yield 
and to enable the recovery of sodium sulfate and potassium chloride 
in addition to potassium sulfate. The present expansion program 
looks forward to a daily production of 40 tons of fertilizer contaming 
50 percent K,O. 

The potassium-bearing deposit consists of the finely divided mud, 
composed mainly of particles of alunite, forming the bed of the lake. 
This alunitic mud has an average content of 60 percent alunite and 
21 percent silica; when air-dried it contains 13.5 percent potassium 
sulfate. Details of the process follow: * 


By the onama process the crushed airdried mud is heated in a rotary kiln to 
700 degrees C. to 800 degrees C. so as to render the potash soluble in the raw 
material. The calcined fragments after cooling and reiheating are then passed on 
to a continuous leaching plant. It has now been establ shed that a more economic 
yield of potassium salts can be obtained by roasting a finely powdered mixture of 
the material with common salt to about 600 degrees C. and quenching the roasted 
charge with water, brine, or, preferably, magnesium chloride solution. 

+ + + Ordinarily only crude sulphate of potassium is obtained by fractional 
crystallization of the liquor, followed by centrifuging. However, by adding salt 
to the effluent and increasing the temperature to near boiling point anhydrous 
sodium sulphate can be made to crystallize out. The solution separated from the 
anhydrous sodium sulphate is evaporated and the mixed salts thus obtained are 
subjected to an ingenious flotation treatment, yielding a practically pure 
potassium chloride, mixed salt and glaserite. 

The problem of separating the sulphates of sodium and potassium has been 
solved by forming a saturated solution (with respect to K) at about boiling point. 
Common salt is then added to the solution until it is saturated with respect to 
NaCl. The potassium chloride is crystallized out by cooling the solution in two 
stages, ultimately to 5 degrees centigrade. 

Canada.—Discovery of potash in the Duperow-Crown No. 1 well 
southwest of Biggar has been officially announced. The Duperow- 
Crown No. 1 well was drilled and cored by the Tidewater Associated 
. Oil Co., which turned the salt-potash core over to the Department of 
Natural Resources for sampling. From analyses by the Dominion 
Bureau of Mines, this core showed a section E 19 percent 

otassium oxide over 20 inches, or a larger section of 4 feet 2 inches 
in length with a potash content of 9.8 percent. The salt-potash zone 
was encountered at a depth of over 4,000 feet.!? 

The Province of Saskatchewan has announced regulations under 
the Mineral Resources Act for leasing crown-owned potash rights to 
private concerns. The regulations provide for the issuance of explo- 
ration permits, leasing of mineral rights on a 21-year renewable term, 
reservation of areas as mineral reserves, and royalties. A maximum 


* Smith, T 5 Geology of Potash Deposits: Trans. Am. Inst. Min. and Met. Eng., vol. 187, January 
1950, pp. 117-121. 
y Chemical Engineering, Aussies Working on Higher Potash Fertilizer Yields: Vol. 57, No. 1, January 
205 


1950, p. 205. 
10 Canadian Mining Journal, Saskatchewan, Potash Discovery: Vol. 72, No. 1, January 1951, p. 81. 
232294—53——467 
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of two exploration ES for areas up to 100,000 acres each may 
be issued to one applicant. Requirements include a deposit of $20,000 
as a guarantee aad completion of $60,000 worth of work the first year 
and $80,000 in each succeeding year. 

Saskatchewan potash is said to have been discovered during oil-well 
drilling not only in the Biggar, but also in the Unity, and Yorkton 
GES All discoveries so far are said to have been on crown-owned 
and. 

Ethiopia.—Exploitation of potash deposits in the northeastern part 
of Ethiopia near the Eritrean border are reported to have yielded a 
production of about 2,000 metric tons in 1949, all of which was used 
domestically for fertilizer. Concessions for development are reported 
to have been granted to an American-Swiss syndicate, which intended 
to begin operations before the end of 1950. 

France.—Beds of sylvinite containing 14-19 percent K,O are being 
mined in the Landes south of the town of Dax by the Société Miniére 
du Sud Ouest de la France, with the help of the Mines Domaniales de 
Potasse d’Alsace. The present depth of the mine shaft is 725 meters, 
and there is a total of 10 kilometers of workings at six different levels. 
The mine has just been equipped for the extraction of 600 tons of ore 
a day, which will be used in agriculture in the crude state pending 
construction of a concentration plant at present under consideration. 
Reserves are estimated to be about 3 million tons of ore."! 

Israel and Jordan.?—4All operations of the Palestine Potash, Ltd., 
on the Dead Sea have been at a standstill since April 1948. The plant 
at the northern end of the sea remains in the hands of Hashemite 
Jordan. No representative of the company has been able to visit 
these premises, but the company reports that it has been told the 
buildings have been largely demolished and their contents removed. 
The company property at the south end of the Dead Sea, which had 
been occupied by the Israel military forces in May 1948, was handed 
back to the company in August 1949: it is reported to have been in 
fair condition. Palestine Potash, Ltd., continued negotiations in 
1950 calculated to resume operations at a rate of 135,000 tons of 
potash per year. The Israel Government is constructing a road from 
the works at the southern end of the Dead Sea to Beersheba. After 
completion of this road it will be possible for the company to transport 
potash from the southern plant to an Israel port. 

Spain.—According to Boletin Oficial del Estado, the Spanish 
Ministry of Industry and Commerce has granted exploitation rights 
to the Instituto Nacional de Industria (INI) of potassium salt de- 
posits in the Province of Navarra, consisting of about 19,000 hectares. 
According to the application made by INI to exploit these deposits, 
discoveries of rich beds of potassium salts have been made in the area 
by the Spanish Geological Institute. The deposits are said to be 
close to the surface, conveniently located with regard to rail and 
highway transportation, and not too distant from port facilities. 
It is believed that it will be at least 5 years before mining of any 


1! Chemistry and Industry (London), Potash Mines in the Landes: No. 48, Dec. 2, 1950, p 768, 

M 1 Aaron, vice president, Palestine Economic Corp., communication to Bertrand L. Johnson, 
ay 4, S 

: Palestine Potash, Ltd., acting chairman’s speech to the 20th Annual General Meeting, October 31, 1950, 
p. 
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sizable commercial quantities will be effected in this area by INI, 
principally because of the large expenditures involved in purchasing 
and inst ing suitable mining machinery and transportation equip- 
ment. 

United Kingdom.—Considerable information is now available 
regarding the recently discovered Permian potash field in the north- 
eastern part of the North Riding district of Yorkshire, England, 
near the North Sea coast town of Whitby.“ 

The potash deposits lie at the gently sloping western end of the 
great potash-bearing basin of Zechstein (Permian) rocks, which also 
contains the great German deposits. These potassium-bearing 
sediments were laid down in a great sea, which in Zechstein time 
extended from what is now central Europe westward across the area 
now occupied by the ey North Sea into the region of present 
northern England and Iceland. The Yorkshire potash beds are 
apparently nearly horizontal, dipping gently northeastward under 
the North Sea. The depth to the upper potash bed near the coast is 
3,867 feet. 

In that portion of the Permian beds cut in the existing borings, 
three thick salt beds were passed through. The sylvite (KCl) deposits 
lie 3,675 to 4,246 feet below the surface. One sylvite zone occurs in 
the upper salt bed and another in the middle salt bed. These two 
zones are separated from each other by intervals ranging from 48 to 
137 feet in the different borings. Large quantities of polyhalite 
occur in the lower salt bed in two of the boreholes; the polyhalite- 
bearing zone extends to below 5,000 feet below the surface. 

Development work in this area has been restricted to well-drilling. 
Five wells have cut the potash beds—four in the Whitby area and one 
near Robin Hood Bay, 4 miles southeast. The D’Arcy well in the 
Whitby area was put down in 1938. The other three wells were 
drilled in 1948 and 1949 by Imperial Chemical Industries. 

In the Whitby area the reserves have been estimated to underlie 
an area of 12 square miles. The sylvite-bearing zone in the upper 
salt bed, 20 feet thick with an average content of 17 percent KCl, is 
estimated to contain 63.5 million tons of potassium chloride (KCl). 
The potash-bearing zone in the middle salt bed, averaging 25 feet in 
thickness, with a 32-percent potassium chloride (KCl) content, is 
estimated to contain 150 million tons KCl. Assuming a total reserve 
of 200 million tons, 35 percent of which can be extracted, gives a re- 
coverable reserve of 70 million tons of KCl. The full extent of the 
field is not yet known, and there may be much more potash than now 
estimated, as there is no evidence that the present boreholes lie on the 
edges of the deposit. 


18 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 2, February 1950, p. 43. 

u Fleck, Alexander, Deposits of Potassium Salts in North-East Yorkshire: Chem. and Ind. (London), 
Oct. 17, 1950, pp. 81-S15. Paper read before the Newcastle Sectlon of the Society of Chemical Industry 
m Mie Lecture Theatre of the New Chemistry Department, King's College, Newcastle-upon-T yne, on 

ct. 17, A 
Chemical Trade Journal (London), Potash in North Yorkshire—Some Possibilities of Economic Pro- 
duction: Vol. 125, 1949, pp. 123-124, 

Lees, G. M., and Taitt, A. H., The Geological Results of the Search for OU Fields In Great Britain: Quart. 
Jour. Geol. Soc. London, vol. 101, 1948, pp. 252-317. 
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These deposits lie at a greater depth than those of any potas region 
now producing and are at greater depths than any known deposit 
except the recently discovered field in the Province of Saskatchewan, 
Canada, where the potassium-bearing beds lie 3,466 to7,677 feet below 
the surface. The Yorkshire beds, however, compare well in thickness 
and potash content with the average of commercially worked beds. 
British consumption is said to be currently about 235,000 tons of 
KCl a year for agricultural use, and this could well be increased to 
400,000 tons a year, with another 100,000 tons for industrial use. 
Assuming an annual United Kingdom consumption of 500,000 tons 
of KCl, the present known recoverable reserve would suffice for 140 
years. The prospect of satisfying the demand from domestic sources, 
with a further likelihood of having an export pesas is one of great 
importance to the British economy. When developed, these potash 
resources will make the United Kingdom self-sufficient and will create 
a new British industry. There is no indication as yet as to when 
5 on a commercial basis will commence, the chief problem to 
e oe at the moment being choice of the extraction method to be 


Salines—Miscellaneous 
By Joseph C. Arundale and F. M. Barsigian! 


A 
GENERAL SUMMARY 


NCREASING production and sales, which began in the latter part 
of 1949 after a slump in the earlier part of the year, continued into 
1950, and sales of many chemical materials set new all-time records. 

The military activity in Korea starting near the middle of the year, 
spurred industrial activity and caused demand for many of the 
chemical raw materials to rise sharply. At the end of the year pro- 
duction of many chemical compounds was sharply accelerated as the 
National Defense Program got under way. In this period the prices 
of many chemical raw materials were also increased. 

Boron minerals were produced at a record high. Sales of bromine 
compounds were the highest for any year except the war year 1944. 
Sales of calcium chloride 5 a pecar: Imports of iodine 
from Japan continued to increase. There was a serious shortage of 
soda ash because of increased demand and interruption of production 
by a strike in the industry. Salt-cake supplies were tight at the end 
of the year. The output of sodium metal was increased by production 
from a new plant. 


CALCIUM CHLORIDE 


Sales of calcium chloride increased nearly to the record high of 1948. 
Inventories generally were sufficient to meet all requirements. 

An article was published reviewing the use of calcium chloride in 
portland cement. With the object of producing low-alkali cement, 
the amount of sodium oxide and potassium oxide in portland-cement 
clinker is reduced by adding calcium chloride to the kiln feed. The 
molecular sum of the alkalis removed was found to be proportional to 
the quantity of calcium chloride added.? 

The Calcium Chloride Association sponsored development of a 
device for feeding flake calcium chloride to concrete mixers on large 
concrete projects and in ready-mix concrete plants. The flake is fed 
from a hopper into a cylindrical container, the capacity of which can 
be adjusted by means of removable wooden plugs. When a lever on 
the container is moved it revolves the cylinder. When the opening 
is directed toward the bottom of the hopper, a measured quantity of 
calcium chloride is dropped into the mixer. The lever on the side of 
the cylinder is opened and closed by an arm attached to the skip.? 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
3 Holden, E. R., Reduction of Alkalies in Portland Cement, Use of Calcium Chloride: Ind. Eng. Chem., 
vol. 42, No. 2, February 1950, pp. 337-341. 
3 Concrete, April 1950, pp. 40-41. 
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TABLE 1.—Calcium chloride and calcium-magnesium chloride from natural 
brines sold by producers in the United States, 1945-50 


[In terms of 75 percent (Ca, Mg) Cl] 


TABLE 2.—Calcium chloride imported for consumption in and exported from the 
United States, 1946-50 


(U. 8. Department of Commerce) 


As a result of increased demand for calcium chloride in Canada, 
Brunner-Mond & Co., Ltd., undertook a major expansion of its 
facilities at Amherstburg, Ontario.‘ 

A new-type polyethylene-lined paper bag for flake calcium chloride 
5 was adopted by Solvay Sales Division, Allied Chemical & 

ve Co 


e Corp. It is said to have high resistance to moisture and long 
storage life and not to be affected by extremes of temperature.“ 

Dow Chemical Co. increased its production of anhydrous calcium 
chloride pellets offered for the past two seasons only in limited 
quantities.“ 

A Bureau of Mines report described the effects of rubber- tired 
coal-mine shuttle cars on mine road beds dusted with calcium 
chloride.’ | 

The following companies produced calcium chloride (and calcium 
magnesium chloride) from natural brines in 1950: California Rock 
Salt Co., 2436 Hunter St., Los Angeles 21, Calif., plant at on 
Calif.; Hill Bros. Chemical Co., 2159 Bay St., Los Angeles 21, Calit., 

lant at Amboy, Calif.; Michigan Chemical Corp., 500 N. Bankson, 

t. Louis, Mich.; Wilkinson Chemical Co., Mayville, Mich.; Dow 
Chemical Co., Midland, Mich.; Pomeroy Salt Corp., Pomeroy, Ohio 
plant at Minersville, Ohio; Westvaco Chemical Division, Food 
Machinery & Chemical Corp., South Charleston 3, W. Va.; Liverpool 
Salt Co., Hartford, W. Va.; and Desert Properties Co., Frank Thomas, 
receiver, 374 Court St., San Bernardino, Calif., plant at Amboy, 
Calif. National Chloride Co. of America, Room 634, 354 S. Spring 
St., Los Angeles, Calif., acquired the Desert Properties Co. on June 1. 

* Canadian Chemistry and Process Industries, vol. 34, No. 2, February 1950, p. 149. 

è Chemical Industries, vol. 66, No. 4, Apri] 1950, p. 588. 

6 Wall Street Journal, vol. 136, No. 78, Oct. 2, 1950, p. 2 


7 Nicholas, R. H., Whittaker, J. 8., and Dornenburg, D. D., Shuttle-Car Tire and Road - Bed Study: 
Bureau of Mines Rept. of Investigations 4624, 1950, 22 pp. 
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According to Oil, Paint and Drug Reporter, the following prices 
for calcium chloride were quoted during 1950: Flake, 77 to 80 percent, 
paper bags, carlots, freight equalized, $22 per ton at the beginning of 
the year, advanced to $23.50 per ton in July and was quoted up to 
$25 per ton by October; liquor, works, basis 40 percent, tank cars, 
$9 per ton at the beginning of the year, increased to $9.75 per ton in 
July and was quoted up to $10.50 per ton by October; pellets, bags 
carlots, works, $29 per ton at the beginning of the year, advance 
to $31 per ton in July and were quoted up to $31.25 per ton by October; 
solid, 73 to 75 percent, drums, carlots, works, same basis, quoted at 
$20 per ton at the beginning of the year, advanced to $22 per ton at 
midyear, and further advanced to $23.50 per ton by October. October 
prices for these materials were still in effect at the end of the year. 


BROMINE 


Sales exceeding 98,000,000 pounds of bromine and bromine in 
compounds were the highest for any year except the war year 1944, 
when ethylene dibromide for manufacturing “knockless”” gasoline for 
military aircraft accounted for much of the higher level of demand. 
Since the war, increased automotive fuel consumption, a preference 
for knockless gasoline, and the trend toward higher-compression 
motors have created a demand exceeding the capacity of producers. 
Producers were planning expansion of facilities. : 

The Ethyl-Dow Chemical Co., the largest producer of bromine in 
the United States, increased its sales of ethylene dibromide from its 
sea-water operation at Freeport, Tex. The Dow Chemical Co., 
Midland, Mich., second-largest producer, recovered bromine from 
Michigan well brines. American Potash & Chemical Corp., 3030 
W. Sixth St., Los Angeles 54, Calif. recovered bromine from Searles 
Lake, and Westvaco Chemical Division, Food Machinery & Chemical 
Corp., 405 Lexington Ave., New York 17, N. Y., from its sea-water 
bitterns plant at Newark, Calif. The following recovered bromine 
from Michigan well brines: Great Lakes Chemical Corp., 502 Michi- 
gan National Bank Bldg., Grand Rapids 2, Mich., plant at Filer City, 
. Mich.; Michigan Chemical Corp., 500 N. Bankson, St. Louis, Mich. 
and Morton Salt Co., 120 S. LaSalle St., Chicago 3, Ill., plant at 
Manistee, Mich. Rademaker Chemical Ge se Eastlake, Mich., did 
not operate in 1950. Pomeroy Salt Corp., Pomeroy, Ohio, plant at 
Minersville, Ohio, and Westvaco Chemical Division, Food Machinery 
& Chemical Corp., South Charleston 3, W. Va., also recovered bromine 
from well brines. 


TABLE 3.— Bromine and bromine in compounds sold or used by producers in the 
United States, 1945-50 


Pounds Value 


Kee 79, 709,857 | 314, 796, 20 194 73, 047, 651 314, 825, 470 
1946.—— . 42, 780. 925 8, 560, 434 || 1949.................. 88,725,700 | 16,267, 908 
1002 1 5. 57. 78,177,650 | — 14,837, 104 || 1950.........-.....-.. 98, 502, 18, 794, 978 
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TABLE 4.—Bromine and bromine compounds sold by primary producers in the 
United States, 1949-50 


1949 


Pounds 


Gross Bromine 
weight content ! 


A | ORR eee fees fl EEEE EEE 


Elemental bromine........... 3, 428, 476 | 3, 428, 476 $539, 355 $760, 274 
Sodium bromide.............. 922 628, 128 209, 041 256, 942 
Potassium bromide........... 1,925, 997 | 1,293,307 498, 603 748, 253 
Ammonium bromide......... 204, 862 216, 075 77, 509 116, 868 

Other including SUE di- 
bromide.................... 98, 407, 345 | 83, 159, 723 | 14, 943, 400 |108, 079, 443 16, 912, 641 
18, 704, 978 


Totaal. 104, 888, 003 88, 725, 709 | 16, 267, 908 116, 418, 817 


1 Calculated as theoretical bromine content present in compound. 


According to Oil, Paint and Drug Reporter, purified bromine 
in cases, freight allowed, east of the Rockies, or in drums, lead-lined, 
delivered, was quoted at 21 cents per pound at the beginning of 1950, 
advanced to 23 cents per pound about the middle of the year, and 
advanced again to 25 cents per pound in December. Potassium and 
sodium bromides, U.S. P., were quoted at 33-34 cents per pound at the 
beginning of the year and by the end of the year were quoted at 34-35 
cents per pound for sodium bromide and 34-37 cents per pound for 
potassium bromide. 

IODINE 


Dow Chemical Co. of Midland, Mich., and Deepwater Chemical 
Co., Ltd., Compton, Calif., recovered iodine from waste oil-field 
brines in California. As there were only two domestic pruducers 
during 1950, the Bureau of Mines may not publish the statistics on 
production of iodine. Imports of crude iodine increased over the 
previous year. However, imports are characteristically erratic and 
generally bear little relation to current rates of consumption. Large 
stocks usually are maintained in consuming countries, principally the 
United States, by Chilean Nitrate Sales Corp., sales agent for pro- 
ducers in Chile. Chile remained the principal foreign source of 
iodine, but imports from Japan nearly doubled those in the previous 
year and represented a substantial part (20 percent) of imports. 

The history of titanium tetraiodide was reviewed and a new method 
for its preparation described. This compound is of special interest 
in titanium metallurgy, because it may be decomposed thermally to 
yield titanium metal. The procedure described may have value for 
qualitative and quantitative determination of metallic titanium.® 


* Blumenthal, Warren B., and Smith, Howard, Titanium Tetraiodide, Preparation and Refining: Ind. 
Eng. Chem., vol. 42, No. 2, February 1950, pp. 249-251. 
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TABLE 5.—Crude iodine consumed in the United States in 1949-50 


1949 1950 


Compound manufactured Crude lodine consumed 


AE of 
P | Percent of 
Pounds total 


4 
ioe | ce Sey ` es | Oe | oe — 


Resublimed lodine...........- 


5 117, 965 11 
Potassium lodide............. 9 753, 911 69 
Sodium lodide.. .............. 5 453 
Other inorganic compounds... 7 34, 676 3 
c compounds........... 12 145, 553 13 
Total 22.4 E 122 | 1,094, 558 100 122 | 1,392,145 100 


1 A plant producing more than 1 product is counted but once in arriving at total. 


TABLE 6.— Crude iodine imported for consumption in the United States, 
1945-50 


(U.8. Department of Commerce] 


The iodide process for producing titanium metal has not been used 
for large-scale production; however, it is a satisfactory means of pro- 
ducing high-purity titanium for studying the metal and its alloys. 
In preparing pure titanium by the iodide process, crude titanium is 


reacted with iodine in an evacuated bulb at such temperature as to 
form volatile titanium iodides, which are decomposed on a heated 
titanium filament.’ 

Crude iodine advanced during the year to $1.73 per pound for 
domestic and $1.70 per pound for Chilean imported material, accord- 
ing to Oil, Paint and Drug Reporter. 

A very useful publication entitled “Iodine Abstracts and Reviews” 
is published ‘periodically by the Chilean Iodine Educational Bureau 
Inc., 120 Broadway, Nor York 5, N. Y. This bulletin is prepared 
by the Chilean lodine Educational Bureau, Inc., Fellowship at 

ellon Institute. 

As a result of tests on the use of iodine compounds for disinfecting 
drinking water, a committee of the National Research Council is 
recommending to the Surgeons General of Army, Navy, and Air 
Force that the services adopt and standardize a com ound releasin 
free iodine in concentrations of 8 p. p. m., although only for individua 
disinfection of drinking water in canteen quantities. The compound 
used in these tests was sodium iodide.” 


: * Steel, Developments in Titanium and Titanium Alloys: Vol. 124, No. 25, June 20, 1949, pp. 101-104 
16 Chemical and Engineering News, vol. 28, No. 23, June 5, 1950, p. 1895, 
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SODIUM COMPOUNDS 


Sodium Carbonate.—The soda-ash industry, facing a general over- 
supply in 1949 could not meet increased demand in 1950, as industrial 
activity accelerated and consumers attempted to build up inventory. 
A serious strike curtailed production from June until September. 
This shortage of soda ash had an adverse effect on many industries 
using this basic chemical material. Shortage of soda ash closed 
many of the country’s glass plants. Imports were greatly increased 
during this period. 

As a result of the shortage in supply, consumption of sodium 
carbonate in the United States in 1950 was slightly less than in 1949. 
Even greatly increased imports were not adequate to fill the demand- 
supply gap. Production of pulp and paper, lime-soda caustic, sodium 

icarbonate, and many other products suffered from lack of soda 
ash. Exports were off sharply. Production of natural sodium 
carbonates—only a small percentage of the total soda ash supply—was 
nearly double that of 1949. 

Natural soda ash was produced in California by the followin 
companies in 1950: American Potash & Chemical Corp., 3030 W. 
Sixth St., Los Angeles 54, Calif., on Searles Lake; Kaiser Aluminum 
& Chemical Corp., 1924 Broadway, Oakland 12, Calif., on Owens 
Lake; Natural Soda Products Uo., 405 Montgomery St., San Francisco 
4, Calif., plant at Keeler; Pittsburgh Plate Glass Co., Columbia 
Chemical Division, Bartlett, Calif.; and West End Chemical Co., 608 
Latham Square Bldg., Oakland 12, Calif., plant at Westend. West- 
vaco Chemical Division, Food Machinery & Chemical Corp., 405 
Lexington Ave., New York 16, N. Y., reported production from its 
trona operation in Great River, Wyo: 


TABLE 7.—Manufactured sodium carbonate produced ! and natural sodium car- 
bonates sold or used by producers in the United States, 1946-50 


Manufactured 

Geier SH Natural sodium carbonates 3 
Y ear soda process) 2 

Short tons 

IMMO EEN 4, 284, 231 
1k ↄ ⁰ 4, 524. 668 
II.... ee 4, 575. 452 
1940... See ee te ³ ³ð2d ia 3, 916, 016 
LEE 3, 991, 199 


! U. 8. Bureau of the Census. 

3 Total wet and dry (98-100 percent Na:COy. Includes quantities used in manufacturing caustic soda 
and sodium bicarbonate and quantities processed to finished light and finished dense soda 

3 Soda ash and trona. 

4 Exclusive of Wyoming. 


Installation of a new dredge on Lake Magadi in Kenya was expected 
to greatly increase the production of soda ash.” 
n interesting article was published on the sodium salts used in 
detergents.!” 
u South African Mining and Engineering Journal, vol. 61, No. 2999, Aug. 5, 1950 


p. 801. 
u Niven, William W., Jr., and Gadberry, Howard, How Sodium Salts Work in Detergents: Chem. Ind. 
vol. 67, No. 1, July 1950, pp. 61-70. 
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The Australian Mining & Smelting Co. was granted temporary 
reserves in Western Australia totaling 5,000 square miles to search for 
alkalies." 

India increased the revenue duty on soda ash from 18 percent ad 
valorem to 40 percent ad valorem on imports from a British colony 
and from 30 percent ad valorem to 50 percent on imports under the 
standard rate applicable to those from the United States and the 
United Kingdom. In addition, a subsidy of 1 rupee per 112 pounds 
was to be paid to domestic producers.“ 

According to Oil, Paint and Drug Reporter, the prices of soda ash, 
dense, 58 percent, bulk, carlots, works, was quoted at $1.10 per 100 
pounds at the beginning of the year and increased to $1.20 per 100 
pounds in July and $1.30 per 100 pounds in October; light, same basis, 
was quoted at $1 per 100 pounds at the beginning of the year and 
advanced to $1.10 per 100 pounds in July and $1.20 per 100 pounds 
in October. 

The consumption pattern of sodium carbonate, as estimated by 
Chemical Engineering, is shown in table 8. 


TABLE 8.—Estimated consumption of sodium carbonate in the United States, 
1946-50, by industries, in short tons 


[Chemical Engineering] 


Industry 1946 1947 1948 1949 1950 

%ôö»é˙öſ ⁵ ² ·ͥ AA 1, 400. 0001, 440. 000 | 1,370,000 | 1,190,000 1, 225, 000 
BOSD EEN 120, 000 135, 000 130, 000 125, 000 105, 000 
Caustic and bicarbonate 1,128,000 | 1,130,000 | 1,137, 000 1 875, 000 700, 000 
Other chemicals 910, 000 1, 030. 000 1, 030, 000 950, 000 1, 050, 000 
Cleansers and modified sodass 125, 000 130. 000 135, 000 130, 000 110, 000 
Pulp and IMM ENEE 190, 000 260. 000 230, 000 200, 000 200, 000 
Water softenerg. een 90, 000 100, 000 110, 000 110. 000 100, 000 
Petroleum refln ing 20, 000 22, 000 24, 000 24, 000 24, 000 
„ eiert See See 77, 000 71, 000 69, 000 55, 000 65, 000 
Nonferrous metallurgy...................- 140, 000 190, 000 210, 000 210, 000 245, 000 
XYDOIÍS. A A eee 67, 000 107, 000 207, 000 1 76, 000 50. 000 
Miscellaneous —ap-wÿ i -.--..- 223, 000 185, 000 220, 000 1 175, 000 151, 000 
DOC AAA O AS 4, 490, 000 | 4,800,000 | 4,872,000 | ! 4, 120, 000 4, 025, 000 

1 Revised figure. 


Sodium Sulfate.—Sales of natural sodium sulfate in the United 
States remained virtually the same as in the previous year. 

Demand for salt cake was steady in the early months of 1950, and 
inventories were adequate; however, during the latter part of the year, 
increased demands from the Kraft paper mills and from glass plants, 
as a result of the shortage of soda ash, depleted inventories, and by 
the end of the year the supply situation was somewhat tight. 

Imports of crude salt cake and anhydrous sodium sulfate increased 
sharply in 1950. In Russia sodium sulfate rather than sodium carbon- 
ate is used in glass batches. The results of such practice on the roof 
and walls of the furnace were described in an article. 

The following firms reported production in 1950: American Potash 
& Chemical Corp., 3030 W. Sixth St., Los Angeles 54, Calif., on 
Searles Lake; Iowa Soda Products Co., P. O. Box 476, Council Bluffs, 

u Foreign Commerce Weekly, vol. 41, No. 8, Nov. 20, 1950, p. 18. 
M Oil, Paint and vi Reporter, vol. 158, No. 6, Aug. 7, 1950, p. 40. 


1 . A. I., Sa vinov, V. T., and Solomin, N. V., Corrosion of Refractories in the Flame Zone 
of Gas Furnaces: Steklo i Keramika (Glass and Ceramics), April 1950, pp. 16-20. 
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lowa, plant at Rawlins, Wyo.; Ozark-Mahoning Co., P. O. Box 449, 
Tulsa 1, Okla., plant at Monahans, Tex.; and Wm E. Pratt, PO 
Box 738, Casper, Wyo. 

According to Oil, aint and Drug Reporter, salt cake, bulk, works, 
was quoted at $22 per ton at the beginning of the year, dropped to 
$15 per ton in August, and increased to $17 per ton in October. 
Anhydrous sodium sulfate, technical grade, bags, carlots, works, was 
E at $2.10 per 100 pounds at the beginning of the year and 

ecreased to $2 per 100 pounds early in the year. Glauber’s salt, 
anhydrous, crystalline, bags, carlots, works, was quoted at $2 per 100 
pounds at the beginning of the year, dropped to $1.60 per 100 pounds 
in February, and in October was quoted at $45 per ton, freight allowed. 


TABLE 9.—Sodium sulfate produced and sold or used, by producers in the United 
States, 1946-50 


Production (manufactured ! and 


Sold or used by pro- 
natural), short tons 


ducers (natural only) 


, Anhydrous 
Gtaubers slt | feng (0 


Nass 0.1010) N80) 


Salt cake 
(crude) 


I; E E E 167, 153 

11... AN 202, 285 : 
13“. 86 184, 744 i 

A ——— HO 156, 634 136, 276 733, 853 
,...; 185, 626 194, 254 199, 336 


! U. 8. Bureau of the Census. ` 
Includes Glauber's salt converted to 100-percent Nas SO. basis. 


TABLE 10.—Sodium sulfate importes Tor consumption in the United States, 


{U. 8. Department of Commerce] 


Crude (salt cake) al Anbydrous Total 
Year — am 
155 Value 1855 Value 
6. ẽ8 $352: 407 |] A ⁰ ͤ . EG 
IM cc sae desc 49, 157 583, 377 91 $1, 760 
88. 29, 61 408, / A D 
III/ 21, 090 294, 367 53 1, 152 


TA 61,612 | 737, 118 
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Sodium Metal.—The demand for sodium metal has been increasing 
for the past few years, and further increases are anticipated. Produc- 
tion in 1950 was great y increased as a result of a plant expansion 
completed ın 1949 by Ethyl Corp. at Baton Rouge, La. National 
Distillers Chemical Corp. shipped the first tankcar of sodium from its 
new pan at Ashtabula, Ohio, in June of 1950. Rated annual capac- 
ity of the new plant was reported to be 18,000 tons of sodium.” 

E. I. du Pont de Nemours & Co., Inc., also produced sodium metal 
at Niagara Falls, N. Y. 

The largest single use for sodium is in the manufacture of tetraethyl 
lead, an antiknock“ compound for gasoline. Other important uses 
are in dyes and in reducing fatty acid esters to fatty alcohols for use 
in the manufacture of synthetic detergents. The following is an 
approximate end-use pattern for sodium metal in 1947 and 1948; 
figures shown indicate millions of pounds.” 


Use: 1947 1948 
Pert, ðͤſ ⁰⁰⁰ 66 90 
Sodium Cyanide ...2.. 560.2 ⁰ͥꝙĩꝗyc d ĩð d 25 32 
Sodium alkyl sulfatre”hk „ 25 
Sodium peroxide... co esl Slds aia 7 7 
EELER AA q fkk 5m Le e 2 2 
Indigo synthesis....._.......----.-----------------4------- 2 2 
Miscellaneous: ee Seeler wee 6 6 


The use of sodium as a reducing agent in the organic chemicals 
industry was summarized in an article.“ 

It was claimed that stable dispersions of sodium metal in a wide 
variety of solvents could be made. These dispersions average about 
50 percent sodium in 1- to 50-micron particles. They are fluid at 
room temperatures and can be poured or pumped. It is hoped that 
the close ees control made possible by this type of material and 
the large metal surface area afforded will broaden the market for 
sodium.“ 

According to Oil, Paint and Drug Reporter, prices of sodium metal 
at the end of 1950 were as follows: In tanks, works, 16 cents per pound; 
in bricks, drums, works, 17 to 18 cents per pound. 


BORATES 


Sales of boron minerals surpassed all previous years. Supplies, 
adequate in the early part of the year, were short in the latter part of 
the year, and the prices of most boron compounds were increased. 
Approximately half the boron minerals used are consumed by the glass 
und ceramics industry, the remainder going to & wide variety of uses. 

The story of boron trifluoride as a useful chemical was told in a new 
booklet.” 


Of], Paint and Drug Reporter, vol. 157, No. 26, June 26, 1950, Gr 3. 

17 Zabel, Herman W., Metallic Sodium, Its Production and Use: Chem. and Ind., vol. 65, No. 5, November 
1949, pp. 714-716. 

18 Chemical Age, vol. 62, No. 1594, Jan. 28, 1950, p. 164. 
19 Chemical and Engineering News, vol. 28, No. 30, July 24, 1950, p: 2493. 
* Booth, Harold Simmons, and Martin, Donald Ray Boron Trifluoride and Its Derivatives: John 
Wiley & Sons, Inc., New York, and Chapman & Hall, Ltd., London, 315 pp. 
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TABLE 11.—Salient statistics of boron minerals and compounds in the United 
States, 1946-50 


— —— | ee — | oes | AI —— 


Sold or used by producers: ! 
Short tons: 
Gross weight.....................- 430, 689 501, 935 467, 592 047, 735 
B303 content...................... 129, 800 145, 700 139, 200 191, 000 
A A ͤ K $9, 575, 866 |$11, 844, 108 $11, 511,893 | $15, 890, 000 
Imports for consumption (refined): 
n ß 3 100, 544 1, 884 4 1,224 
Values 8 3 $4, $747 4 $416 
Exports: 
Short e, 53, 303 85, 736 142, 580 
lll $2, 644, 760 | $4, 651, 642 $8, 301, 081 
Apparent consumption: Short tons 5....... 377, 436 416, 200 505, 167 


1 Borax, anhydrous sodium tetraborate, kernite, boric acid, and colemanite. 
2 Partly estimated. 

3 Revised figure. 

$ In addition, 21,286 pounds of crude valued at $200. 

§ Quantity sold or used by producers plus imports minus exports. 


An investigation of eight hot-pressed oxides and carbonates for 
possible gas-turbine application was undertaken. The short-time 
tensile strength, thermal shock resistance, and density were determined 
for these materials, among which was boron carbide and 85 percent 
silicon carbide plus 15 percent boron carbide. Boron carbide had a 
short-time tensile strength of 22,550 pounds per square inch at 
1,800° F., the highest at this temperature. The evaluation of strength 
of boron carbide at 2,200° F. was unsuccessful. Hot pressing of these 
bodies indicated that a density of at least 93 percent of theoretical 
density could be obtained.“ 

The House Ways and Means Committee voted to add borax along 
with several other materials to the 15-percent depletion-allowance 
group.” 

A new proportional counter tube, sensitive to thermal neutrons, was 
made available. The boron-lined neutron counter tube will permit 
measurement of slow neutron intensity for nuclear scientific purposes.” 

In 1950 the following firms reported production of boron minerals: 
American Potash & Chemical Corp., 3030 W. Sixth St., Los Angeles 
54, Calif., plant at Trona, on Searles Lake; Pacific Coast Borax Co., 
510 W. Sixth St., Los Angeles 14, Calif., mine at Boron; 5 
Plate Glass Co., Columbia Chemical Division, Bartlett, Calif.; 
United States Borax Co., 510 W. Sixth St., Los Angeles 14, Calif., mine 
near Shoshone; West End Chemical Co., 608 Latham Square Bldg., 
Oakland 12, Calif., plant at Westend, on Searles Lake. 

It was reported that the Maria Elena Co. in Chile was building a 
new plant in which it would recover potassium and sodium nitrate, 
with additional quantities of sodium sulfate, iodine, and boric acid 
by a new process.“ 

According to Oil, Paint and Drug Reporter the price of technical- 
grade borax, granular, bulk, carlots, works, increased from $31.25 
per ton at the beginning of the year to $33.25 per ton in October. 

In Gangler, James J., Rome Physical Properties of Eight Oxides and Carbides: Am. Ceram. Soc. Bull 
vol. 29, No. 3, March 1950, p. 120. 
2 Engineering and Mining Journal, vol. 151, No. 6, June 1950, p. 91. 


23 Chemical] Industries, vol. 67, No. 1, July 1950, p. 112. 
** Bureau of Mines, Mineral Trade Notes, vol. 30, No. 6, June 1950, p. 43. 


Salt 


By Florence E. Harris and F. M. Barsigian 


A 


GENERAL SUMMARY 


IGHER production of all three types of salt in the United 
H States resulted in a total output of 16,629,809 short tons valued 
at $59,911,343 in 1950. The details by classes are given in 
table 1. As 1950 completes the first half of the century, figures for 
1901 are also included in table 1 for comparison. 


TABLE 1.—8alient statistics of the rrY SE in the United States, 1901 and 


1901 1946 1947 1948 1949 1950 
Sold or used by producers: 
Dry salt: 
vaporated (manufactured) 
short tons..| 1,725,528| 3,249,457| 3,158,718| 3,207,403| 3,284,361| 3,329,288 
Rock salt... do.... 453,311| 3, 412, 008 3,754,353| 3,846, 846| 3 3, 444,341) 3,927,267 
'"Totál ( do.. 2,178,839] 6, 661. 465 6,913,071| 7,054, 249| 2 6, 728, 702| 7, 256, 555 
A A A 80 $38, 294. 396 $43, 032, 6210846, 430, 927 2845, 956, 223 $51, 795, 728 
HHN . 3) $5.75 $6. 22 $6. 58 3 $6. 83 $7.14 
e: 
JT 4 700, 494] 8, 470, 680} 9,140,811| 9,349, 044] 38,843, 513| 9,373, 254 
E V (3) $6, 618, 190| $9, 159, 067| $7, 900, 855¡2$7, 670, 015) $8, 115, 615 
otal salt: 
8hcrt tons 2, 879, 333| 15, 132, 145| 16, 053, 882| 16, 403, 208 215, 572, 215| 16, 629, 809 
„ coe et ett eu dede $6, 617, 449) $44, 912, 586/$52, 191, 688 $54, 331, 782/2$53,626,238/ $59, 911, 343 
Imports for consumption: 
Short tons. ....................... 201, 733 4, 253 3 1, 909 5, 621 6, 309 7, 869 
5 bis P $676, 332 $29, 628 $22, 893 $40, 748 $60, 605 $58, 819 
xports 


l 9, 433 223, 428  * 188, 307 387, 601 359, 776 190, 377 
35333... 8 $86, 414| $1, 889, 52206 $1, 588, 847] $5, 930, 170| $3, 353, 115| $1, 776, 062 
Apparent consumption ? 

short tons. 3,071, 633) 14, 912, 972/20 15, 771, 005] 16, 021, 313/315, 218, 748| 16, 447, 301 


1 Includes Puerto Rico. 

2 Revised figure. 

3 Figures included in total value; separate figures not available. 

4 Includes a small quantity of evaporated salt. f : 

5 Values are f. o. b. mine or refinery and do not include cost of cooperage or containers. 

6 96,479 short tons valued at $2,347,679, shipped under the U. S. Army Civilian Supply Program, is ex- 
cluded from exports shown but is deducted from apparent consumption. 

? Quantity sold or used by producers, plus imports, minus exports. 


The 1950 total was an all-time high record. In midyear the effects 
of the Korean conflict reversed what appeared in the first part of 1950 
to be the long-expected postwar leveling off of production, and the 
new record was attained despite strikes and labor difficulties encoun- 
tered by some of the largest salt consumers. 
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å ee 1 shows the upturn in production in 1950 following the 1949 
ecline. 


FIGURE 1.—Index of salt in brine and of evaporated and rock salt sold or used compared with industrial 
production, 1939-50. Index of industrial production from Federal Reserve Board. 


The defense measures taken by the United States Government after 
the attack in Korea included many that affected the salt industry. 
Under the Defense Production Act of 1950, responsibility for E 
production and consumption was assigned to the National Production 
Authority, which in turn delegated the production responsibility to 
the Defense Minerals Administration. Substantial expansion pro- 
grams in some of the salt-consuming industries indicated continued 
growth in demand. 

The Salt Producers Association formed a committee in 1950 to 
cooperate with the Government on problems affecting the industry 
and to assist members in obtaining necessary equipment and supplies. 
The monthly statistical reporting service instituted by the association 
a few years ago was discontinued in 1950. 


PRODUCTION 
PRODUCTION BY STATES 


Slight changes occurred in the percentages of salt produced by the 
leading States; but the rank remained the same as for years past, with 
Michigan leading, followed by New York and Ohio. "The three States 
together produced 59 percent of the total for the United States in 
1950, as in 1949. 

A number of changes and developments that occurred in the salt 
industry in 1950 follow. 

California.— The City of San Jose, in 1950, instituted condemnation 
Eiter gece to acquire some of the salt ponds belonging to the Leslie 

alt Co. as a site for the construction of a sewage-disposal plant. The 
company was reluctant to yield any of its ponds, however, and no 
decision had been reached by the end of 1950. The Leslie Salt Co. 
salt harvest was reduced approximately 100,000 tons by an unusually 
violent storm in November. The company, in the last few years 
1 has exported large tonnages to Japan, but shipped none in 
1950. The Long Beach Salt Co., Kern County, depends upon rain 
to flood the dry lake from which it obtains its salt; but in 1950, as in 
1949, there was no rain and therefore no output. Beginning January 
1, 1950, the Western Salt Co. leased the operations of the Irvine Co., 
at Tustin, for 10 years and produced solar salt from this tract as well 
as its other holdings. 
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TABLE 2.—Salt sold or used by producers in the United States, 1948-50, by States 


Quantity 
State 
Per 
Short | cent 
tons of 
TORRES 914, 035 6088, 927, 722 5|$3, 816, 655 
nsas............. 831, 756 5| 4,960, 828 5| 5,914, 514 
Louisiana........... 2, 223, 249 13| 6, 444, 751 14| 6, 902, 502 
Michigan........... 4,387,879 2716, 265, 743 2718, 178, 765 
New York.......... 3, 065, 831 19/13, 056, 542 17/14, 405, 362 
— 2, 752, 696 17 5,884, 343 15| 5, 491, 553 
Puerto Rico 15, 145] (2) 112, 072 IO 137, 225 
EE , 354, 109 8| 1,712, 169 11| 2, 846, 789 
Utah... 113, 779 1| 429,494 1| 511,938 
West Virginia....... 246, 732 1| 1,197,645 2| 1,238, 588 
Other States 3.. 498, 082 8| 340,473 3| 467, 452 
Total 16, 403, 293 190.9%; 331, 782)! 16,572,215] 100 $5,040,292 15 629, 809 Hos 911, 343 
1 Revised figure. 
2 Less than 0.5 percent. 


3 Includes Nevada, New Mexico, Oklahoma, and Virginia. 


Kansas.—The Carey Salt Co. did not operate at Lyons in 1950, 
but sold some salt from stock. 

Louisiang.—Equipment used in the Carey Salt Co. mine at Winn- 
field was described in a brief article. In 1950 the Solvay Process Co. 
was reported to have sold its rock quarry near Winnfield, La., to the 
Carey Salt Co. “The property includes about 1,800 acres of land and 
a 100-foot railroad right-of-way into Winnfield, a distance of about 5 
miles.” The salt mine of the Carey Salt Co. is immediately under 
this tract, which heretofore was leased.” 

Michigan.— Manistee Salt Works, Manistee, put down two new 
wells at its works in the latter part of 1950. These will increase its 
capacity to supply brine for evaporated salt. The Michigan Chemical 
Corp. formed a wholly-owned subsidiary, The Michigan Salt Co., 
as a sales organization and salt-distributing company. Aided by an 
RFC loan, the parent company expanded its salt operations, putting 
& new evaporating plant into operation by midsummer. The Penn- 
sylvania Salt Co. discontinued production of byproduct salt at its 
Wyandotte plant on December 31, 1950. The plant of the Saginaw 
Salt Products Co. is being scrapped. 

Nevada.—Leslie Salt Co. dry-lake operations at Fallon are still 
supplying a small quantity of (crude) solar salt for local consumers. 

New York.—The West Shore Salt Co., a new company, began well 
operations at Ithaca late in 1950. The output of gralner salt was 
small, but it was expected that production would increase in 1951. 

Ohio.—The Pomeroy Salt Corp. at Pomeroy was shut down tem- 

rarily in 1950 and operated less than 300 days. The International 
Salt Co. continued to search in Ohio for a suitable deposit for a salt 
mine to supply requirements in that area. In 1950 salt supplies 
were brought in from International's Detroit mine. 

1 Pit and Quarry, Modern Salt Equipment Employed in Salt Mine 881 Feet Down: Vol. 42, No. 7, 


January 1950, p. 68. 
3 Pit and Quarry, Solvay Process Sells Quarry to the Carey Salt Co.: Vol. 42, No. 12, June 1950, p. 53. 
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Texas.—The work of combining and expanding the salt-production 
facilities of the Morton Salt Co. at Grand Saline was completed and 
. production started in mid-1950. The new refining installations 
were described in trade magazines? The old rock-salt mine was 
closed for about 2 months, because it was deemed unsafe, before 
work was begun at Morton’s new mine. The Gulf Salt Co., with 
wells at Missouri City, resumed operations in 1950. It was inactive 
2 months because of a cave-in that occurred toward the end of 1949 
after only a few weeks of operation. The caved area was filled in, 
a warehouse replaced, and other damage repaired.* 

Utah.—The old buildings of the Morton Salt Co., at Saltair, de- 
stroyed in the latter part of 1949, were replaced by a modern plant 
that went into operation in 1950. The Stansbury Salt Co., Inc., 
at Stansbury Island, is a new operation. A drying, screening, and 
bagging plant was constructed in 1950 and went into production in 
the latter part of the year. 

Virginia.—The Mathieson Chemical Corp. let a contract for the 
construction of a large modern plant at Saltville in which chlorine 
and caustic soda will be made from salt. The new plant is scheduled 
for operation by the third quarter of 1951. The old plant at Saltville 
continued production of salt brine for making soda ash.’ 


PRODUCTION BY METHODS OF RECOVERY 


The quantities of salt produced by each of the basic methods of 
recovery are given in table 3. These methods are described in the 
Salt chapter of Minerals Yearbook, 1948. 


TABLE 3.—Salt sold or used by producers in the United States, 1949-50, by method 
of recovery ! 


1949 2 
Method of recovery 
Short tons Value 
Evaporated: 
ulk: 
Open pans or groainerg $6, 670, 998 
Vacuum RR 1, 751,576 | 16, 808, 001 
A AT- 807, 051 2, 974, 081 
Pede. 268, 838 | 3, 270, 664 
Ci pp 3, 381, 592 | 15, 629, 624 
Pressed blockk ss 62, 749 602, 855 
Salt in brine (sold or used as such )))) 8, 843, 513 7, 670, 015 
/ ³·wüo³ꝛ⅛ꝛ q ͥ dd mtr. r m 15, 572, 215 | 53, 626, 238 | 16, 629, 809 59, 911, 343 


1 Ineludes production in Puerto Rico. 
2 Revised figures, 


j 3 enemiel and Engineering News, New Morton Plant to Be Completed This Month: Vol. 28, No, 24, 
une 12, 1950, p. e 
Lee, James A., How Morton Refines Salt, Fights Corrosion, Handles Solids: Chem. Eng., vol. 58, No. 
1, January 1951, pp. 102-105. 
Chemical and Engineering News, Gulf Salt Co. Resumes Operation: Vol. 28, No. 18, May 1, 1950, p. 1487. 
è Chemical and Engineering News, Mathieson Hydrocarbon Awards Contract for Chlorine Plant: 
Vol. 28, No. 31, July 31, 1950, p. 2592. 
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A modification in the usual evaporation process was introduced 
in the new plant of the Michigan Chemical Corp. at St. Louis, Mich., 
which employs a type of forced-circulation evaporator new to the 
commercial salt industry. The advantages claimed are “increased 
capacity, better heat transfer, lower steam requirement, uniform 
crystal size, and easier maintenance.” An article was published 
which describes in general the method adapted and includes an 
isometric drawing of the system.“ 

Evaporated Salt.—In 1950 evaporated salt was produced in 48 
plants in 12 States and Puerto Rico. Of this total, 726,480 tons was 
solar salt; the remainder was produced by mechanical evaporation. 
Evaporated salt was 20 percent of total salt output. , 


TABLE 4.—Evaporated salt sold or zao by producers in the United States, 1948-50, 
y States 


1 Revised Spure. 
3 Includes California, Nevada, New Mexico, Oklahoma, Texas, Utah, and West Virginia. 


Rock salt.—In 1950 rock-salt production amounted to 3,927,267 
short tons. It was produced in 18 mines in 8 States. It comprised 
24 percent of total salt output. 


TABLE 5.—Rock salt sold by producers in the United States,! 1945-50 


Year Short tons Value Year Short tons Value 
TT 3, 505, 740 | $12, 964, 301 1943. 3, 846, 846 | $16, 970, 742 
1946— 3, 412 008 | 13,308, 001 || 1949 —: no 3, 444, 341 | 16,232,479 
7 8,154,353 | 15,989,680 || 1950... —— 3,927,267 | 19,435, 431 


1 There is no production of rock salt in Puerto Rico. 
2 Revised figures. 


Pressed Blocks.—In 1950 production of pressed blocks totaled 
328,916 short tons, including evaporated salt blocks from 22 plants 
in 8 States and rock-salt blocks from 8 plants in 3 States. 


" simmons, L. D., Something New in Salt Making: Chem, Eng., vol. 57, No. 11, November 1950, pp. 
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TABLE 6.—Pressed-salt blocks sold by original producers of the salt in the United 
States, 1 1946-50 


From evaporated salt 


Short tons Value 


A 2 : ꝶ ee ema g 2 — o 


—— ap e —— e eege ee ee 2 eem 
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There is no production of pressed-salt blocks in Puerto Rico. 
3 Revised figure. 


Brine.—In 1950 production of salt in brine totaled 9,373,254 tons. 
The output came from 17 Neies in 7 States and constituted 56 
percent of total output of all types of salt—virtually the same as in 


1949. 
SALT PRODUCTION, 1901-50 


Half a century of production in the United States has yielded more 
than 400 million short tons of common salt. Salt is now used in many 
articles and chemicals that were unknown 50 years ago; the outstand- 
ing growth, however, has been in the use of salt as a raw material for 
chemical making. 

All three types of salt have shared in the growth in requirements. 
(See fig. 2.) duction of evaporated salt increased from 1,725,528 
tons in 1901 to 3,329,288 tons in 1950; rock salt from 453,311 tons 
to 3,927,267, and brine from about 700,000 tons to 9,373,254 tons. 
Pressed blocks were first made about 1917. 


50 YEARS OF SALT PROOUCTION 
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FIGURE 2.—Production of brine (salt content), rock salt, and evaporated salt, 1901-50. 
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The upward trend in salt production was accompanied by a down- 
ward trend in the number of plants providing the total output. The 
trend has been toward larger and fewer operations. Whereas in 1901 
E 150 plants were producing, in 1950 there were less than half that 
number. 

The 1950 salt production of 16,629,809 short tons was about a 
million tons more than was produced in the entire first 5 years of the 
century. Since 1897 the United States has been the largest salt- 
producing country. 


CONSUMPTION AND USES 


In 1950 the consumption of salt trended toward wartime uses, 
especially after the start of the Korean War in midyear. Thus in- 
creased quantities of salt were used for chlorine and soda-ash manu- 
facture, for steel ARE. and in other metallurgy, and for synthetic 
rubber manufacture. Chemicals made from salt required 67 percent 
of the total salt output in 1950. 

It appeared in the first half of 1950 that chlorine production would 
attain a new peak (with 11-percent increase in the first 4 months of 
the year compared with the first 4 months of 1949), but a set-back was 
experienced in midyear because of strikes and other labor difficulties. 
Continuation of the strikes for many weeks resulted in short supplies 
of both chlorine and soda ash; however, following settlement plants 
were able to accelerate operations to such an extent that before the 
end of the year new records were registered in the quantity of salt 
consumed both in chlorine and in soda-ash production. 

Further increases in consumption of salt for production of chlorine 
and soda ash, and of sodium metal, are indicated by expansion pro- 
grams. In particular, the National Distillers Chemical Corp., 
Ashtabula, Ohio, is a potentially large user of salt for the production 
of chlorine and sodium. The company?s new plant for making sodium 
metal, with a rated annual capacity of about 40,000,000 pounds, 
began shipping sodium in 1950. Further expansion of chlorine and 
caustic soda units on the west coast, started in the latter part of 1950, 
will call for increased quantities of salt from that area. 

The consumption of salt in various uses is shown in table 7. The 
table contains a number of revisions for 1949, inasmuch as a better 
breakdown of the consumption for that year was obtained after 
publication of the 1949 Salt chapter. 

Demand for salt for use in metallurgical industries increased when 
the defense program got under way. Salt and some of its derivatives 
are used in such metallurgical applications as descaling and heat 
treatment.’ 

Increased salt consumption was also reported for canning and 
preserving and in other food processing. The great increase in salt— 
especially rock salt—used for highways, railroads, and other dust and 
ice control in 1950 was due mainly to the severe winter. 

The use of salt in soap and detergents increased in 1950. Soap and 
detergents are widely used in industry, as well as in the home. Salt 
has long been used 1n glazing tile, pipe, and other ceramic products. 


'Munger, P. (in a symposium series), Chem. and Eng. News, vol. 29, No. 8, Feb. 19, 1951, pp. 647-649. 
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According to an article published in 1949, the use of salt in structural 
clay products manufacture was introduced at the turn of the century 
by Homer F. Staley, ceramist.® 

. Included under “Undistributed” in table 7 are several important 
uses. In addition to the chlorine so used, more than 50,000 tons of 
salt were employed directly in synthetic-rubber manufacture in 1950. 
About 35,000 tons went into paper and pulp m State and 
Federal Governments bought a sizable quantity of salt in addition 
to that specifically identified as for use on highways. Smaller quan- 
tities were used for brick and tile, laundering and dry cleaning, pig- 
ment making, and tobacco. 


TABLE 7.—8elt sold or used by producers in the United States, 1949-50, by classes 
and uses, in thousands of short tons ' 


1949 1 1950 
Use 
Rock | Brine | Total 
Chlorine, bleaches, chlorates, etc.... 739 | 2,731 3, 889 
Soda as) OI .. 6, 237 | 36,237 | ⁶ꝗ—ͤꝛ2ꝛꝛ» 22 6,379 | 26,379 
Dyes and organic chemicals UR, A 149 
Soap (precipitant). ..-.--.----------- il 
Other chemicals 599 (3) 3701 
Textile processing 99 8 31128 
Hides and leather 143 3 255 
Meat packing....................... 376 |........ 715 
Fish curin g 23 46 
Butter, cheese, and other dairy prod- 
dr. A A EE „ 76 
Canning and preservinn g 3 163 
Other food processing 20 a EE 239 
Refrigeration... .................... 128 (3) 3 182 
Livestock, agriculture, and general 
farm use EE 280800 956 
Highways, rallroads and other dust 
and ice con troll AAT 566 
Table and other household use...... 95 |........ 622 
Water treatment.................... 270 (3) 3 548 
Metallurg / 65 |........ 93 
Undistributed 419 263 859 
Total ds ec 3,927 | 9,373 | 16, 630 


! Revised figures. 

2 Data for evaporated salt included with *““Undistributed,” in order to avoid disclosure of individual com- 
pany operations. 

3 Data for salt in brine included with Undistributed, in order to avoid disclosure of individual company 
operations. 

4 Livestock salt is about 90 percent of the total. 

8 Comprises miscellaneous uses and uses for which data may not be shown separately (see footnotes 2 and 
3); also includes some exports and consumption in Territories and possessions. 


One of the processes used for removing sulfur from coke-oven gas 
1s absorption of sulfides by a sodium carbonate solution, hut no figures 
on the quantity of salt so used are available. 

Total salt consumed for food preparation and preservation increased. 
Details by areas on this use are not generally available; but it has 
been estimated that northern California consumes 6,500 tons of salt 
and 1,500 tons of caustic soda in food processing annually.“ 


* Cox, Paul E., A Salty Story: Ceram. Age, vol. 53, No. 1, January 1949, p. 26. 
* California Journal of Mines and Geology, Food Processing: Vol. 46, No. 3, July 1950, p. 384, 
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Geographical Distribution.— Primary shipments of salt to the various 
States by the producers of the salt are shown in table 8. The table 
does not t&ke into account reshipments, &nd because. of this it gives 
only an approximation of the actual distribution of eventual con- 
sumption; however, this is the only available measure of consumption 
by States. 


TABLE 8.—Distribution (shipments) of evaporated and rock salt in the United 
States, 1949-50, by States of destination, in short tons 


1949 1950 
Destination SS 
Evaporated; Rock  |Evaporated| Rock 
RN EEN 18, 647 04, 788 17,172 99, 387 
ATONA A ³ð³¹ AAA 8 . 18,760 1 2, 483 19, 198 2, 239 
TR USS ee A Eeer 11,170 1 40, 710 12, 918 56, 939 
California ARA ðK 369, 225 63, 227 408, 418 53, 927 
Lë EE EE 33, 812 1 23, 776 42, 311 27,650 
a A 13, 429 14, 903 14, 172 19, 104 
Delawaro l- 5, 875 12, 551 5, 030 10, 257 
District of Columbia................................... 5, 368 2, 059 5, 642 1,730 
eri a cue et oe aaea ea da cet Soe 10, 804 28, 560 10, 906 33, 340 
ere A A n.: ⁰ͥ⁰fymt y acu aei 24, 652 41,054 23, 572 49, 582 
E EE 16, 543 1, 426 17, 948 2, 484 
TN A ß II EE 231,529 1 247, 154 231,858 277, 045 
EE 105, 186 62, 068 113, 567 75,277 
pio: EA A SE 108, 181 1 105, 903 113, 400 99, 597 
UI AA E eee dd ee 8 52, 743 1174, 475 54, 398 191, 770 
Sill ce A ⁵ĩð A 8 32, 673 58, 083 36, 373 73,712 
LOUISIANA: Scorpio rc tao 13, 943 64, 010 16,357 121, 596 
Il RN y 8 11, 715 60, 544 11. 846 59, 060 
FFF ͤ §¹ ee ͤ—ͥvw,. ĩð2v eee eee se : 60, 259 38, 347 71,285 
Massachusetts 54. 446 70,199 | * 60,350 95, 163 
eli ³oÜ—¹oꝛꝛꝛAAA y ʒ EE 115, 782 121, 265 115, 548 176, 054 
E e DEER 118, 188 1 76, 928 118, 087 74, 217 
M os ile 9, 25, 764 10, 864 25, 589 
See ee hee 76, 532 1 69, 484 77,207 63, 769 
ETA A oe eee 18, 181 2, 483 21, 502 1, 306 
ee AM A A dmm 54, 895 1 66, 090 §8, 365 66, 246 
NIBUBUR Lo a a eek k ate EE 7,325 57,054 6, 748 86, 093 
New Hampshire 4, 595 58, 809 5,397 68, 554 
New Jerse ll... ll... 3 101. 507 139. 183 120, 288 142. 785 
New Merico o 9, 501 121. 699 10, 195 23, 054 
N ³·w. w ed cec cb demas 194, 196 1 570, 979 220, 557 613, 067 
North Carolina. ............ 2. 66 52, 927 65, 175 51, 943 71, 740 
North Dakcekhggggkkkk ANEN EE 11,814 1 1,191 12, 213 4, 423 
e DEE EE 193, 744 127, 302 203, 903 218,315 
ORIBROMS D 29, 569 1 22, 566 31,145 19,815 
Oregon A A AR cee elu wee 73.751 401 60, 167 5823 
Pennsylvania.. ee 129, 659 108, 985 136, 306 121, 886 
Rhode Leland... 8, 793 11, 378 , 966 12, 928 
South Carolina... 12, 427 18, 281 12, 776 19, 854 
South Dakota gs... 8 ; 1 14,291 20, 291 14,145 
KAL A AA 33, 117 1 65, 563 35, 567 73, 081 
d ko EE EE 46, 095 1 200, 596 60, 403 207, 140 
5431 AAA A = 88 23, 114 1, 863 23, 421 1, 672 
Zeen ze 6, 432 24, 929 7,067 27, 627 
J!!!! yy mts E 55, 162 89, 406 61, 841 93, 487 
Washington 174, 098 1,052 216, 348 340 
West Virginia... 162, 043 62, 089 155, 128 72,874 
CCC o oro ↄ⁰ ²²⁵ ⁵ WECUU acess 128, 073 44, 311 134, 112 47, 039 
hh ³oͥ ²⁰•-mmm̃· f k See ae 8, 886 13, 433 10, 515 2. 987 
Othera. . ³¹¹ i ³⁰¹¹mm ⁰o¹ ee ee e 230, 719 1143, 469 68. 540 155, 513 
PF ¹˙¹ Ä ͥͥ⏑ ]³] . ee 3, 284,361 | ! 3, 444,341 | 3,329, 288 8, 927, 267 


l Revised figure. 
3 Includes shipments to Territories and possessions of the United States, exports, and some shipments to 
unspecified destinations. 
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TABLE 9.—Salt shipped to United States possessions,! 1948-50 
[U. 8. Department of Commerce] 


PRICES 


Prices quoted by the Oil, Paint and Drug Reporter for salt at New 
York City opened at the same levels as at the end of 1949, but changed 
during the latter part of the year as shown in table 10. 


TABLE 10.—Price of bagged salt, delivered New York, Jan. 1 and Dec. 31, 1950, 
per 100 pounds 


(Oil, Paint and Drug Reporter] 
Jan. 1, 1950 | Dec. 31, 1950 


Rock salt: 


Paper bags, r $0. 88 $0. 94 

Burlap bh 8 . 98 109 

Paper bags, less than earlots ll ll lll lll Ll llle ls. 1. 09-1. 12 1.15 

Burlap bags, less than carlots............... lll ll lll Le LLL eL ll s.l 1. 19-1. 22 130 
Table, vacuum common fine, bags: 

Carlots, WOFKS ³ ⅛ðOW /d ³ðZ!“§j lege . 98-1. 08 1.09 

Less than carlots (delivered 1. 20-1. 32 1.20 


FOREIGN TRADE * 


In 1950 imports increased more than 1,500 short tons, whereas 
exports decreased about 170,000 tons. In the text that follows the 
highlights of import and 1 developments over the past 50 years 
are noted. It was during this period that the United States changed 
from a salt- importing to a salt-exporting country. Previous to 1917 
the United States commonly imported more salt than it exported. 

Imports. —In 1901 salt imports totaled 201,733 short tons valued 
at $676,332 compared with 7,869 tons valued at $58,819 in 1950. 
Great Britain was our principal supplier in 1901, with about 40 per- 
cent of the total, followed by the West Indies (chiefly British) and 
Italy. From all other countries salt imports were small. In recent 
years our chief imports of salt have been from Canada. 


186 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. 
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TABLE 11.—Salt imported for consumption in the United States, 1949-50, by 


countries 
(U. 8. Department of Commerce] 


Country 


i " 
Netherlands Antilles .................. ll eee ee 
United Kingdom. EE, AA EE 


An outstanding modification of the salt import pattern has been 
the drop in importation of salt for fish curing. In 1901 salt imported 
for this purpose totaled 57,629 tons, and for many years it continued 
to be a large ek of the total salt imports. Even until just before 
World War II, fish salt was the principal type imported. In 1942, 
however, it shrank to about 6,300 tons, and in 1943, for the first time 
in 80 years, the type disappeared entirely from the list of salt imports. 
Except for 1946 and a little in 1948, none has been imported since. 


TABLE 12.—Salt imported for pon in the United States, 1946-50, by 
classes 


[U. 8. Department of Commerce] 


Bulk 
In begs sacks, barrels, 
or other packages Free 
(dutiable) ! Dutiable 
Dä (used in curing fish) 
1 Value py Value p vane 


— ñB— EE EE ER | ` AA 0 RK, wa A oe 0, 12000 0, %K „„„„„„„„4„„4„4„ͤ ““õ 


1 Includes 2,000 pounds valued at $20 imported free in 1946. 
‘Revised figure. 


Exports.— Whereas in 1901 salt exports from the United States 
were only 9,433 tons valued at $86,414, in 1950 they totaled 190,377 
tons valued at $1,776,062. The record year for exports of salt was 
1948, when 387,601 tons was shipped out of the country. At the 
beginning of the century, our salt exports were chiefly to Asiatic 
Russia, Canada (about 40 percent), Japan, and Mexico. The dis- 
tribution in 1949-50 is shown in table 13. Salt exports to Canada 
in 1950 were 89 percent of the total. 
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TABLE 13.—Salt exported from the United States, 1949-50, by countries 
U. S. Department of Commerce] 


1949 1950 


f ountry 


North America: 
art 006 x eO ICA eu dM Rm CL 11 $766 17 
Canada including Newfoundland and Labrador.... 151,328 | 1,115, 510 169,275 | 1,255, 
Central America: 


ES 


British Honduras 262 9:554 AA DEEN 
(anal 2006 r 8 710 35, 159 732 36, 465 
Costa Ri.. stas | 123 2, 474 54 7, 220 
Guatemala EE 2, 565 41, 190 202 4, 790 
Hie ⅛ 298 8, 226 148 A 25 
ôÜéůð. ³ ð f wt CE ect 374 9. 211 483 12, 509 
PANS. O dee 252 8, 246 8, 940 
ohhh, ON 7, 267 164, 689 5, 443 122, 357 
West Indies: 
British: 
AE Ogor: Y Ter: as 5 
Other British 22 e usc cep AE ia de 32 
3j ¼¼—8ͥnñ ns ca at 9, 095 
Dominican Republic 15 
Netherlands Antilles... 249 
Other North America 111 
South America: 
Argentina... dl dee de 1 
Bolivia bee A es oc eke es 24 
Brasil EREECHEN 55 
Ff... rel Ate saree ha 2 
Urüpüay EE 5 
A NEE EE 15 
Other South America 3 
Europe: 
Al AAA A ³ x AO 
FF ³ð³ WEE ⁰» ð2 
0 ͥ o d wf). v v DD Ei s 
Iceland ö ⁵ ¼¼⁰ÄͤUß—ͤ;nff! ec CO REN 
Hong z ES 
asg x 
Ill ⁵³ðV ĩðͤ A 
iC ³o»WäWWQq -‚d½7˙ —o——— bo wien veewae 
FACC ³·¹ AA ³⁰·mwm ³ k EER 
FIN DDINGS EE A EE 
Saudi a...... 
ao RTE 
Drap A DEEN 
us Other AI... L 
French Pacific Islands............................. 
New Zealand 
Other -OCean EE 
Tomas ni A 359, 776 | 3.353, 115 190, 377 1, 776, 062 
t Less than 0.5 ton. 


TECHNOLOGY 


A new model of the Lixator—the International Salt Co. rock-salt 
dissolver—appeared on the market in 1949. It is made of stainless 
steel and has certain improvements that facilitate its use. It sup- 
plies saturated brine for many industrial uses. 

A new special salt, in which 1 pound of a special compound is 
blended with 100 pounds of salt in a stainless-steel rolling drum, is 
reported to be more efficient in preventing fat rancidity in prepared 
food products.!! 


11 Chemical Industries, Tenoxized Salt, vol. 66, No. 3, March 1950, p. 349. 
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A calorimetric method for determination of minimal quantities of 
iodine in iodized table salt was described.“ 

A chemical method for removing salt-deposit scale on distilling 
units aboard ship was developed by the Naval Engineering Experi- 
ment Station.” 

So that more salt may be used effectively for de-icing streets and 
highways in winter, with less damage to automobiles because of 
rusting of fenders and other parts, a chemical that appeared on the 
market 2 years ago for other purposes has been adapted to salt 
mixtures.“ The special mixture, which was previously purchasable 
separately only, can now be bought premixed with salt. When 
the chemical is bought separately it is mixed in small quantities 
(1 percent) with the de-icing salt. 


WORLD PRODUCTION 


In most of the salt-producing countries of the world output in- 
creased in 1950 over 1949. The few decreases were moderate. The 
record of the past 50 years is also one of increased salt output for 
most countries. Food-salt requirements are greater, owing to the 
increase in world population, and industrial uses have also risen. 

All tonnages mentioned in this world production section, unless 
otherwise stated, are metric. 


TABLE 14.—World production of salt, 1945-50, by countries, in metric tons 
[Compiled by Helen L. Hunt) 


Country ! 1945 1946 1947 1948 1949 1950 
North America: 
Canada ô§«;ö 608, 261 486, 781 672, 697 672, 457 680, 137 725, 655 
Costa Rica. 6, 033 8, 000 6. 252 6, 500 8, 200 8, 400 
Guatemala. (3) (2) (2) 11, 474 11, 962 11,340 
Honduras... 900 859 726 1, 089 (3) (3) 
Mexico........--.-...----------- 130, 380 131, 972 122, 235 | 2156, 685 (3) Y) 
Nicaragun s 3 6, 000 3 6, 000 7, 503 3 9, 475 3 10, 230 11, 172 
Panama... gd e uw 2, 437 7, 958 4, 412 3, 374 3, 408 3 5, 650 
Salvador ENEE 18, 004 22, 680 16, 483 21, 213 3 25, 000 (3) 
United States: 
Rock salt 3. 180,337 | 3,095,305 | 3, 405, 874 | 3, 489, 782 | 3, 124, 637 | 3, 562, 738 
Other salt. 10, 784, 920 |10, 632, 274 |11, 157, 887 |11, 390, 957 |11, 002, 165 |11, 523, 492 
West Indies: 
British: 
Bahamas................ 38, 825 36, 580 60, 960 63. 000 60, 960 60, 960 
Turks and Caicos Is- 
nds 21. 229 3L 571 A 38, 610 61, 765 (2) 
Lë Te 8 52, 335 56, 782 51, 225 55, 339 59, 874 59, 266 
Dominican Republic: 
Rock salt (1?) 2, 716 2, 084 2, 365 2, 412 2, 304 
Other salt. 15, 000 15, 746 14. 918 13, 079 8, 140 13, 740 
Haiti 29. 8, 000 8, 000 8, 000 8, 000 8. 000 (3) 
Netherlands Antilles..... 3, 109 2, 017 217 482 370 3, 
South America: 
Argentina 
Rock salt 3, 275 (2) (3) (3) (2) (3) 
Other salt 433. 116 384, 000 384, 000 € a 6 
Brar J A 430, 163 609, 198 562, 570 781, 378 800, 872 C 
e 
Rock salt 47, 136 52, 093 54, 289 47, 164 35, 079 46, 709 
Other salt 30, 655 31. 033 28, 001 30, 804 4, 450 
Colom A 105, 072 124, 367 121, 247 124, 081 125, 920 141, 019 
Ecuadoů r 27, 600 35, 070 29. 25, 110 6, 833 34, 902 
Perü-m. 2v lees A 55, 143 56, 615 60, 108 63, 049 55, 986 WM 
Venezuela 57, 459 90, 555 35, 794 35, 533 71, 926 3 


For footnotes, see end of table. 


u Rogina, B., and Urch-Horvat, M., Determination of Small Amounts of Iodine in Iodized Table Salt: 
British Abs., part 5, C-3, May 1950, p. 186. 

u Chemical and Engineering News, Removal of Salt Deposit: Vol. 28, No. 4, Jan. B, 1950, p. 277. 

4 Chemical Industries, Non-Corrosive De-Icer; vol. 66, No. 1, January 1950, pp. 72-74. 

8 Chemical and Engineering News, vol. 27, No. 50, Dec. 12, 1949, p. 3740. 
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TABLE 14.— World production of salt, 1945-50, by countries,! in metric tons— Con. 


Country ! 1949 1050 
Europe: 
Austria: 

Rock salt 719 1, 085 

9 5 I A 229, 423 236, 532 

ock salt 

Other et 0 Qo 

ovakia t................. ® (5 
France: 
Rock salt and salt from 
q WEE (2) 

Other salt. 3 676, 000 , 
Germany: Federal Republic..... 1, 800, 000 | 2, 470, 000 
er. e (3) 
dee? 

ock salt 814, 420 } Q9 

Other galt (3) 

A Ve EE EE 1, 807 1 
Netherlands..................... 331, 000 412, 570 
Poland... uero oa ux 800, 000 
Portugal: 

Rock salt 

Other salt C00. 30, 765 
Rumania: Rock salt. (3) 

Rock salt 288, 896 313, 670 

Other salt... 546, 886 (2) 
Switzerland...................... 3 100, 000 94, 000 
United Kingdom: 

Great Britain: 

Rock salt 3 41, 400 (3) 
Other salt 33, 740, 000 8 

Northern Ireland. ........... 12, 973 
Yugoslavia...................... 3 108, 900 Q 
/ ³ A LL An 308, 302 259, 972 
BUFHS ee AE 31, 692 qm 
COFÍON EE 8 28, 780 66, 093 

A eli eee adel 2, 000, 000 2 500, 000 
S Formosa 250, 000 m 600 

I MEE %⅛»ͤſ K // WA RES 
India: 

Rock salt 4, 229 OH 

Other salt 2,022, 060 | 2, 657, 929 
Indochina....................... 113, 600 3 89, 600 

donesia........................ 320, 000 (3) 

EE (3) (3) 

Rock salt. 

Other salt 8,989 | — 12,00 

Jordan: 

Rock salt. Q9 Q 

Other salt 6, 500 
Japan 395, 676 418, 144 
e TT dx v ek ees 11 188, 812 (3) 
Lebanon Q) 3) 
Pakistan: 

Rock salt 175, 162 

Other salt................... 205, 318 OI 
Philippine Islands 20, 000 56, 283 
Portuguese India. 18, 132 7, 608 
a A A 3 26, 000 3 20, 240 
Thalland.......................- (?) 
at EE 

ock salt. 

Other salt 7... NO 316, 344 305, 000 
ca: 

e E 101, 676 
Anglo-Egyptian Sudan.......... 3 43, 700 OI 

. 41. 286 40, 4/3 
Belgian Congo 31,000 (3) 
Canary Islands ) (?) 
Cape Verde Islands ............. 3) Q) 
EFF 349, 878 567, 448 
Ni AN EEN , 760 Q) 
Ethiopia: Rock salt ... Q) 
French Morocco: 

R SM Soest an es 34, 100 60, 000 

Other salt Q 
French Somaliland 60, 000 55, 000 


For footnotes, see end of table, 
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TABLE 14.— World production of salt, 1945-50, by countries,! in metric tons—Con. 


Country ! 1945 1046 1947 | 1948 | 1949 | 1950 
inde rre ur Afri 3 55, 000 3 55, 000 3 50, 000 3 50, 000 50, 000 66, 000 
renc es G 
Italian Somaliland (formerly) E 114 715 63 3, 000 L 500 
roe MEMMIUS PARU HUNE 15, 491 15, 635 14, 068 16, 813 18, 820 18, 722 
ya: 
Cyrenalca................... (3) 700 200 140 3 500 (3) 
kk EE, EE 2, 350 3, 000 6, 000 3 6, 000 8 9, 000 
Mauritius 3, 008 3, 165 3, 991 3, 404 (3) 8 
Mozambique. ................... 5, 815 7,210 8, 663 10, 100 11, 004 
South-West Africa: 
Rock salt.................... 3, 238 3, 533 2, 788 4, 436 2, 468 3, 471 
Other salt 10,011 10, 590 9, 861 10, 414 13, 730 14, 303 
Spanish Morocco 3............... 254 254 254 254 10 (3) 
Tanganylijkͤͤů akk. 9, 502 13, 373 10, 887 12, 073 9 15, 200 14, 152 
Tuníisia.......................... 61, 289 93, 400 114, 790 98, 029 r^ 085 (5 
LB TEE (3) 5, 679 7, 003 7,011 8 7. 413 
" Gain of South Africa..........- 13 140, 491 | !3 143, 677 3 172, 000 116, 236 
ustralia: 
South Australis. ................- 173, 813 160, 753 157, 563 175, 865 171, 154 8 
Australia, other Ku o 88, 308 : 
Total 2. 26. 000, 000 (38, 335, 000 |40, 500, 000 |44, 400, 000 |43, 600, 000 |48, 000, 000 


! In addition to the countries listed, salt is produced in Afghanistan, Albania, Bolivia, British Somaliland, 
French Equatorial Africa, Gold Coast, Hungary, Leeward Islands, Madagascar, Nigeria, Southern Rhodesia, 
Sweden, and U. 8. 8. R., but figures of production are not available. Russian production is known to 
exceed 4,000,000 metric tons annually. Estimates by senior author of chapter included in the total. 

: paa 125 available; eat imates by author of the chapter included in total. 

stimate. 

* Excludes Sub-Carpathia, ceded to Hungary and U. 8. 8. R. 

$ April to December, inclusive. 

* Exports. 

Y Incomplete data. 

3 Cochin-China only. 

* Fiscal year ended Mar. 20 of year following that stated. 

1 Fiscal year ended Mar. 31 of year following that stated. 

11 South Korea only. 

13 Included under India. 

13 Fiscal year ended June 30 of year stated. 

14 Estimated by senior author of chapter. 


NORTH AND CENTRAL AMERICA 


Canada.—Canada has increased its production and expanded its 
markets for salt greatly in the past half century. In 1901 Canada 
produced about 54,000 metric tons, which rose to more than 725,000 
tons in 1950. At present, efforts are being made to expand chlorine 
facilities, especially in Ontario, and this will require additional supplies 
of salt. Increases in 1950 over 1949 occurred in salt for both retail 
market and chemicals. 

Dominican Republic.—The Government of the Dominican Republic 
assisted development of its salt industry in 1950 by floating a bond 
issue to provide capital for purchasing SC machinery and equip- 
ment. Also, new docks and warehouses will facilitate export ship- 


ments of salt. 
SOUTH AMERICA 


Uruguay.—In mid-1950 a solar salt project in Uruguay was 80 
percent complete and impounding of sea water was expected to begin 
in November 1950. Heretofore, Uruguay has imported most of the 
salt it consumed. 

Venezuela.—In September 1950 the Venezuelan Development 
Corp. started a study to determine the feasibility of establishing a 

lant in Venezuela to produce chlorine and its derivatives. A chem- 
ical analysis of the marine salt from Araya Peninsula was made.'* 
N Bureau of Mines, Mineral Trade Notes, vol. 31, No. 6, December 1950, pp. 34-85. 
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EUROPE 


Austria and Hungary.—Austria in 1901 produced about 333,000 
tons of salt, and Hungary produced about 184,000 tons. At present, 
Hungary produces only a negligible quantity whereas Austria main- 
tains a fair proportion of its former output (about 237,000 tons in 1950). 

France.—France produced 910,000 tons of salt in 1901, whereas the 
country now produces well over 2,000,000, approaching 3,000,000 tons 
in some years. The 1950 output figure is not available but presuma- 
bly was much higher than for 1949. 

Germany.—Germany produced 1,564,000 tons in 1901 (1,700,000 
tons in 1925), and the Federal Republic of Germany (western Ger- 
many) produced 2,470,000 tons in 1950. During 1950 the Republic 
was able to increase its output considerably by reopening old salt pits 
in western Germany that were closed in 1919 to avoid overcompetition. 
Increased demand for salt by the chemical industries was the principal 
factor in augmenting the 1950 output. 

Italy.—Italy produced 435,000 tons of salt in 1901 and now, com- 
monly attains 1,000,000 tons or more a year. 

Netherlands.—The salt works at Boekelo, slated to close early in 
1950 because of high costs, were to have been transferred to Hengelo. 
However, because of increased demand and higher prices, they were 
kept active and produced 30,000 tons during the year. Netherlands 
attained an all-time peak of 412,570 tons in 1950, a substantial in- 
crease over 1949, owing chiefly to expanded and improved equipment 
at Hengelo, where 23 wells were in operation. 

Spain.—Spain, which had a total output of 345,000 tons in 1901, 
now is approaching 1,000,000 tons annually. 

Sweden.—During the first half of 1949, the Swedish Board of Trade 
reported that new salt deposits had been found near Trelleborg. 
It stated that two wells about 1,200 meters deep were expected to pro- 
duce 100 cubic meters of brine per hour." 

United Kingdom.—The United Kingdom’s output in 1901 totaled 
1,812,000 tons; in 1950 it was around 4,000,000 tons. In March 1950 
the Food Standards Committee of the Ministry of Food of the United 
Kingdom recommended that all prepacked free-running salt be re- 
quired to contain iodide in amounts equivalent to not less than 15 
and not more than 30 parts of iodine per million parts of salt and that, 
within 2 years of the date of the order, a similar requirement would 
apply to all other prepacked salt. It is understood that lack of proper 
packing materials was hindering production. Data for 1950 are not 
yet available, but in 1949 the statistics of commercial salt output by 
types were: Vacuum salt 545,913 tons, open-pan 378,417 tons, and 
rock salt 40,642 tons. A new chemical and salt works was built at 
Tetton, Cheshire. . | 

Yugoslavia.—Y ugoslavia planned in 1950 to increase its output so as 
to eliminate salt imports entirely. This can be done when the salt 
mines at Tusanji, near Tuzla, are opened. The Kreka salt mines 
cannot supply enough, and production costs are high. A kilogram of 
coal is required to produce a kilogram of salt. The Tuzla area is said 
to have large salt reserves, and within 10 years Yugoslavia plans to 
mine 300,000 tons of salt annually in the area. 


17 Chemical Age, vol. 60, No. 1548, Mar. 12, 1949, p. 403. 
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ASIA 


Aden.—Aden produced 89,000 tons of solar salt in 1901 compared 
with 260,000 tons in 1950. A report on the salt industry of Aden 
described at length the four solar salt operations.!“ The output by 
these companies is exported to obtain foreign exchange and supped 
chiefly to India and Japan. The Arab producers supply local 
demand. Packaged salt is imported. 

Afghanistan.—Afghanistan's production of salt ranges from 35,000 
to 100,000 tons annually and is consumed in the country. The salt 
is mined largely at Talaquan, Kataghan, and several salt lakes. 
The revenue acquired by the tax on salt production (8 million afghanis 
in 1950) is allocated to the Ministry of Mines for mineral develop- 
ment. In 1950 a leading mining engineer and official of Afghanistan 
visited various mining operations in the United States to observe 
American methods in the interest of improving exploitation in his 
own country. In addition to the recorded output, there is an unknown 
production by the native tribes, which satisfy their own salt require- 
ments, and some salt is believed to be smuggled in. 

India and Pakistan.—British India in 1901 produced 1,120,000 
tons of salt. The equivalent area in 1950 produced more than 
2,500,000 tons. At a meeting of the Central Salt Advisory Commit- 
tee at New Delhi in January 1950 the committee recommended 
that no salt be imported in 1950. It was not possible, however, to 
attain the 200,000-ton increase in production in 1950 required to 
make the country self-sufficient. Imports have been mostly from 
Aden, with some from Italy and Spain. At the same time, however, 
India exported about 19,000 tons of salt to Japan compared with 
7,000 tons in 1949. The committee felt that the current zonal 
system of salt distribution which is under the control at present 
of the respective Indian Governments, should continue. 

It was reported that a model salt works was being laid out in 
the vicinity of the city of Bombay, with a research station and lab- 
oratory attached.“ Also, the Government of West Bengal engaged 
technicians of a French salt-manufacturing concern to survey the 
Contai seaboard for the establishment of a large-scale factory. 

In mid-July 1950, the Governments of India and Pakistan agreed 
to allow, effective immediately, imports of rock salt from Pakistan 
into India without any licensing or payment restrictions. The 
total annual output from Pakistan now averages 200,000 tons. 

In 1950 the Pakistan Government considered a 5-year plan for 
development of a salt industry in the Province of East Pakistan, 
including establishment of new coastal sites for recovery from sea 
water and encouragement of cottage workers to increase output. 
Pakistan’s salt sources were described in a Pakistan Government 
publication, “Mining Industry in Pakistan,” reviewed in late 1950.” 

Japan.—Japan produced 659,000 tons of solar salt in 1901 compared 
with 418,000 tons in 1950. During the half century, Japan worked 
deposits in North China and leased lands in the Kwantung Peninsula, 
which it lost in World War II. At present Japan is seeking oran 
sources of cheap salt for its industries, as its own output is obtained by 

1% Bureau of Mines, Mineral Trade Notes, vol. 31, No. 4, October 1950, p. 42. 


19 Chemical Age, vol. 62, No. 1608, May 6, 1950, p. 697. 
* Bureau of Mines, Mineral Trade Notes, vol. 31, No. 4, October 1950, p. 42. 
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necessarily costly processes. This is of particular importance because 
of the endeavor to restore the chemical industries in Japan to their 
former footing. Many obstacles were encountered in efforts to import 
salt in 1950, chief of which was transportation. This was iam te 
true in the latter half of 1950 after the Korean trouble started. AL 
though salt could be obtained from a number of countries at satisfac- 
tory Í. o. b. prices, the lack of, or high cost of, shipping prohibited 
transactions. United States exports of salt to Japan were relatively 
small compared with 1949, as were also those from Italy and Spain. 

Saudi Arabia.—A 5-year marketing contract by which Saudi Arabia 
would supply salt valued at $250,000 to Ja Pen annually, was canceled 
before any salt was mined or shipped. It was planned to obtain 
in salt from the vicinity of Jizan, south Tihama, a short distance from 

e sea. 

Turkey.—The United States Economic Cooperation Administration 
in 1949 TEET a project to give technical assistance to the Govern- 
ment of Turkey to expand and modernize the salt industry of the 
country. American engineers completed a technical report in 1950, 
and two of the largest salt-producing plants were slated for improve- 
ments. Itis F that, when modernization is completed, annual 
production will be increased to 440,000 tons. During 1950 the Mono- 

lies Administration placed orders in Germany under 1949-50 

uropean Payments Agreement drawing rights for equipment to be 
installed at the salt mines of Camalti and Yavsan. 


AFRICA 


Algeria.— Algeria produced 19,000 tons of salt in 1901; in 1950 the 
figure was around 100,000 tons. 

Egypt.—Egypt’s output of salt in 1901 is not known, but in 1905 it 
was 37,000 tons; in 1950 more than half a million tons were produced. 
Salt exports from Egypt declined in 1950 after unusually large ship- 
ments in 1949 when a target figure of more than 444,000 tons was 
attained. Annual output now usually ranges from 500,000 to 600,000 
tons, of which 250,000 to 300,000 tons are consumed locally and the 
remainder exported. 

South Africa. —Salt and magnesium production from sea water began 
at a plant on the Cape West Coast in South Africa. Salt is collected 
by scrapers, dried, crushed, and graded.” 

Tunisia.— From about 20,000 tons in 1901, output in 1950 had in- 
creased to about 100,000 tons a year. In 1950 the salt plant at Mon- 
astir announced the beginning of work on another 1,500 hectares of 
evaporation fields. Total production of the plant is expected to exceed 
150,000 tons per year when expansion is completed. 


OCEANIA 

Australia.—Australia, which in 1901 produced 43,000 tons, now 
produces nearly 200,000 tons. 

New Zealand.—Although more than 16,000 tons of salt had crystal- 
lized at the Lake Grassmere solar salt works in New Zealand, according 
to the press in March 1950, none was expected to be harvested during 
the year. 

88 Chemical and Engineering News, vol. 28, No, 5, Jan. 30, 1950, p. 338. 


Sand and Gravel 


By Henry P. Chandler and G. E. Tucker 


A 
GENERAL SUMMARY 


HE YEAR 1950 was one of record production for the sand and 

gravel industry in the United States. The combined tonnage of 

these commodities increased 16 percent and the value 19 percent 
over the previous year, the dollar value of this industry in 1950 ap- 
proaching the 300-million mark. 

All classifications of sand and gravel, except railroad ballast, gained 
in tonnage over 1949. Under the heading of commercial operations, 
increases in tonnage were particularly noticeable in building and pav- 
ing sand and in building gravel, while in the Government-and-con- 
tractor operations large tonnage increases were reported under paving 
sand and paving gravel. The output of sand was 37 percent and that 
of gravel 63 percent of the combined domestic production of these 
commodities during 1950. 

In this chapter the terms “production” and “sales” are used inter- 
changeably, inasmuch as stocks of sand and gravel are relatively small 
and fairly constant from year to year. 
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TABLE 1.—Sand and gravel sold or used by producers in the United States,! 
1949-50, by commercial and Government-and-contractor operations and by uses 


Percent 
1949 1950 of change 
in— 
Value Value 
Short Short Ton- Pid 
tons A: tons nage AIR a 
Total erage Total 
COMMERCIAL OPERATIONS 
Sand: 
Glass 4, 339, 033 s 10, 772, 151 |$2. 48 5, 149, 656 |$12, 815, 511 82. 49 | ＋ 19 
Molding................. 6, 113, 520 10, 140, 458 | 1.66 | 8,139, 804 | 13, 667, 697 +33 +1 
Building................ 59, 307, 353 47, 879, 130 .81 | 67, 804, 295 | 55, 862, 325 +14 +1 
FPGAs ER 31, 520, 407 25, 849, 473 .82 | 36, 562, 509 | 29, 406, 951 +16 —2 
Grinding and polishing ?. 1, 080, 886 2, 063,866 | 1.91 1, 299, 760 2, 670, 791 +20 +7 
Fire or furnace 318,373 429, 512 | 1.35 372, 890 522, 875 +17 +4 
Engine 1, 883,580 | 1,830, 549 97 | 1,999,176 | 2,001,707 +6 +3 
Fier 189, 243 376, 596 1. 99 277, 134 533,312 +46 —4 
Railroad ballast . 955, 996 407, 234 43 901, 580 424, 457 —6 +9 
Other . 2, 300, 240 | 1,961, 224 85 | 2,475,129 | 2, 444, 528 +8 | +16 
Total commercial sand. 108, 008, 631 |101, 710, 193 . 94 1124, 981, 933 120, 350, 154 +16 +2 
Gravel: 
Building 49, 788, 200 | 49,319,528 | .99 | 57,093,484 | 57, 587, 369 +15 +2 
Paving s 8 60, 571,091 | 52, 972, 235 .87 | 62,755, 788 | 55, 834, 416 +4 +2 
Railroad ballast .. 10, 444, 070 5, 618, 124 , 54 9, 451, 187 5, 249, 241 —10 +4 
Mee. 8 2,393,486 | 1,716,039 | . 72 3,274,239 | 2,303, 464 +37 —3 
Total commercial 
LD lll 123, 196, 847 109, 625, 926 | .89 |132, 574, 698 |120, 974, 490 +8 +2 
Total commercial 
sand and gravel...... 231, 205, 478 |211,336, 119 . 91 257, 556, 631 1241, 324, 644 +11 +3 
GOVERNMENT-AND-CONTRAC- 
TOR OPERATIONS ? 
Sand 
Building................ 1, 604, 000 959,000 | .60 | 2,759,000 | 1,675,000 +72 +2 
PAvVitd? eher ee 7,424,000 | 2,820,000 | .38 | 11,159,000 | 4, 286, 000 +50 |...... 
Total Government- 
and-contractorsand..| 9,028,000 | 3,779,000 | .42 | 13,918,000 | 5,961, 000 +5 +2 
Gravel e 
Building................ 3, 133, 000 2, 235, 000 71 5, 216, 000 4, 510, 000 +66 +21 
IS AAA 75, 738, 000 | 31, 093, 000 .41 | 93, 765, 000 | 43, 245, 000 +24 +12 


Total Government- 
and-contractor 
q AA 78,871,000 | 33,328,000 | .42 | 98, 981,000 | 47,755,000 | .48 | +25 | +14 
Total Government- 
and-contractor 
sand and gravel...... 87, 899, 000 | 37, 107,000 | .42 |112, 899, 000 | 53,716, 000 


———— | . tf | ee 
———— — . ————— — | LIL————IL———— 


COMMERCIAL AND GOVERN- 
MENT-AND-CONTRACTOR 


OPERATIONS 
// AA ants. 117, 036, 000 105, 489,000 | .90 138, 900, 000 126, 311, 000 +19 +1 
!! A 202, 068, 000 142, 954, 000 | .71 1231, 555, 000 168, 729, C00 +15 +3 
Grand total........... 319, 104, 000 248, 443, 000 | .78 370, 455, 000 |295, 010,000 | .80 | +16 +3 


1 Includes Alaska and Puerto Rico. 

2 Includes blast sand as follows—1949: 393,427 tons valued at $1,222,513; 1950: 470,717 tons, $1,463,623. 

3 Includes ballast sand produced by railroads for their own use as follo ws—1949: 169, 219 tons valued at 
$13,748; 1950: 188,470 tons, $35,790. 

* Includes some sand used by railroads for fills and similar purposes as follows—1949: 406,344 tons valued 
at $101,177; 1950: 198,616 tons, $59, 992. 

5 Includes ballast gravel prod uced by railroads for their own use as follows—1949: 4,406,251 tons valued at 
$1,748,002; 1950: 3,959,670 tons, $1,361,734. 

$ Includes some gravel used by railroads for fills and similar purposes as follows—1949: 759,841 tons valued 
at $240,217; 1950: 828,723 tons, $184,105. 

! Approximate figures for States, counties, municipalities, and other Government agencies directly or 
under lease 
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DOMESTIC PRODUCTION 


The production of sand and gravel in 1950 totaled 370,455,000 
short tons valued at $295,040,000, 16 percent in quantity and. 19 
percent in value more than the output of 319,104,000 short tons valued 
at $248,443,000 in 1949. Increased construction activities in this 
country were reflected in a similar increase in the sand and gravel 
industry. 

In 1950 California was the largest producer, followed by Michigan, 
New York, Wisconsin, Illinois, Texas, Ohio, Minnesota, and Penn- 
sylvania, in the order named. These nine States, each with an 
output exceeding 13,000,000 tons, accounted for 51 percent of the 
total production. 

Tables 3 and 4 show details of production by States and uses 
in 1950. 


TABLE 2.—Sand and gravel sold or used by commercial and Government-and- 
contractor producers in the United States,! 1946-50 


Gravel (including 
Sand railroad ballast) Total 
Year 
uantity Value Quantity Value uantity Value 
(thousand | (thousand | (thousand | (thousand | (thousand | (thousand 
short tons) dollars) short tons) | dollars) | short tons) | dollars) 
EEN A A E 96, 440 74, 975 157, 691 96, 411 254, 131 171, 386 
1047. EE 108, 719 94, 154 178, 940 122, 715 287, 650 216, 869 
IId ee 118, 661 107, 915 200, 605 144, 583 319, 266 252, 498 
1019. A . ³ AAA 8 117. 036 105, 489 202, 068 142, 954 319, 104 248. 443 
1050-2 22 138, 900 126, 311 231, 555 168, 729 370, 455 295, 040 


1 Includes Alaska and Puerto Rico. 


TABLE 3.—Sand and gravel sold or used by commercial and Government-and- 
contractor producers in the United States in 1950, by States 


State Short tons Value State Short tons Value 
Alabama............ 3, 616, 363 $2, 463, 722 || New Hampshire 1 1, 713, 284 1 $226, 424 
Alaska 3, 050, 020 2,377,407 || New Jersey........... 1 7, 620, 422 1 8, 636, 141 
ATIZONG 2 8 2, 198, 777 1, 590, 001 New Mexico.......... 937, 653 923, 270 
Arkansas. 4, 118, 080 3, 446, 578 New Vork 21, 778, 089 18, 075, 237 
California............ 41, 894, 039 35, 547, 558 || North Carolina 8,352, 475 5, 465, 067 
Colorado 5, 154, 287 3, 940, 439 || North Dakota 4. 270, 838 1. 660, 371 
Connecticut 2, 998, 424 1,861,741 || Ohio 15, 664, 175 16, 209, 267 
Delaware............. 367, 524 291, 715 || Oklahoma............ 3, 286, 834 2. 356, 853 
Florida 2, 793, 865 2,806, 431 || Oregyo n 8, 199, 900 8, 168, 293 
Georgia.............. 11,211,782 1 936, 726 Pennsylvania........ 13, 858, 154 17, 172, 215 
Tëschen 4, 281, 908 3,043, 905 || Puerto Rico.......... 101, 013 103. 806 
IHinos ov ur 18, 605, 433 16,531,797 || Rhode Island......... 579, 528 580, 322 
Indiana 9, 723, 033 7, 516, 509 || South Carolina 348, 060 166, 710 
IGWB. EE 8, 994, 822 4,795,835 || South Dakota 5, 392, 247 2, 750, 847 
Kansas............... 9, 781, 123 6, 782, 285 || Tennessee............ 4, 152, 684 4, 411, 105 
Kentucky............ 2, 382, 672 2, 262, 964 || Texas 17, 972, 105 15, 707, 724 
Louisiana............ 5, 505, 362 6, 310, 425 || Uta 9, 435, 277 2, 251, 515 
Maine 4. 897, 143 1,726, 217 || Vermont 1, 040, 977 661, 994 
Maryland............ 1 5, 864, 472 17,789,764 || Virginia 4, 373, 084 4, 144. 816 
Massachusetts........ 7,111.067 5, 430, 790 || Washington 10, 605, 791 7, 435, 340 
Michigan............. 24, 556, 911 16, 699, 203 || West Virginia 3, 613, 046 6, 241, 057 
Minnesota............ 15, 472, 815 5, 903, 025 Wisconsin............ 19, 117, 115 11, 959, 012 
Mississippi 2, 764. 444 1, 985, 908 || Wvomlng 1, 937, 943 1, 251, 220 
Missouri............. 6, 232, 411 5, 267, 939 || Undistributed 1....... 1, 398, 000 612, 000 
Montana............. 9, 044, 125 5,140, 207 KE EE 
Nebraska. 5, 077, 792 3, 167. 659 Total. 370, 455, 000 295, 040, 000 
Nevada.............. 2, 617, 052 2, 253, 258 


! Output of commercial producers in New Hampshire and of Government-and-contractor operations in 
Georgia, Maryland, and New Jersey comprises 'Undistributed.'' 
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TABLE 4.—Sand and gravel sold or used by commercial and Government-and- 
contractor producers in the United States in 1950, by States and uses 


[Commercial unless otherwise indicated) 


Sand 


Building 
State Glass Molding e 2 
overnment-and- 
Commercial contractor 
Short Short y 
Value tons Value tons Value 

Alabama.........|..........|]........... 55,143 | $102, 038 49,353 | £76, 144 
Cäßk sss ⁵ !.. 88 920 154. 567 
e , EE 19, 237 24, 046 
Arkansas $210, 742 34, 231 70, 247 600 
California. ....... (!) 71, 250 172, 891 494, 275 368, 106 
Colorado de ⁰ 6 644, 173, 026 139, 205 
Sennen A E EE 789. 960 92, 961 
Dla ⁵ V8 . E 
FFI ⁵ò ⁵ ⁵⁵(oö 8 270 200 
nad "EY 43, 234 74, 078 128, 156 | 671,376 | 367. 875). k 
, ³ðWA. ³⁰ m:mHqĩ 8 10, 638 2. 784 
Illinois EE (1) 1,058, 281 | 2, 134,313 | 4, 150, 787 | 2, 989, 070 
Indiana. .........]..........]........... 507, 215 145 130 
E AP A AA ( | () 1. 452 334 | 1,089, 52777777 
K tucky a [See ee een E ene ses e e - 80, 421 21, 808 
entucky........]..........|]...........]| („ || (X) | 613,870] 611,401 |..........]......... 
Louisiana........|..........|...........] 29,171 | 25,929 | 839,393 | 634, 46444 
Ill ⁰⁰ es icu. 579 129 
Maryland........| (0 | 4 . 1, 209, 982 | 1,361, 69 —U— ᷑ ! 
Massachusetts (1) 2, 548 337 250 
Michigan......... (1) 2, 494, 623 | 2,006, 312 | 2, 900, 467 | 2, 122, 980 43, 674 6, 672 
Minnesota........ 25, 393 (1) (1) 1, 881, 116 | 1, 370, 344 1, 188 630 
9 KA )J ⅛ VVT 475, 571 310, % ER 
Missouri......... 801, 734 66, 178 118, 201 | 1, 556, 449 | 1, 080, 647 |..........]......... 
Montes mx [onc meo Es 14, 906 | 486,620 | 520,309 
Nebraska. 368 358. 338 13, 270 12, 943 
Nevada.......... (i) 50, 308 97, 983 108. 057 173, 949 37, 570 40, 385 
New Hampshire. "LL (1) c AOS 
New Jersey....... (i) 1, 388, 305 | 3,016,305 | 1,851,341 | 1, 493. 50880 lee 
New Mexico 275, 526 20, 645 23, 850 
New York........|..........|. --....-.-- 467, 791 | 1,043,972 | 6, 175. 873 | 4, 849, 065 107, 875 21, 444 
North Carolina 376, 403 050 | 37, 890 
North Dakota liliana tt 8 106, 585 52 125 
hio............. (0) 618, 385 | 1, 629.910 | 3, 416,870 | 3, 244, 043 810 450 
Oklahoma........ (1) 362, 182 4, 290 3, 218 
Mens 8 2, 430 1. 080 846, 996 979,166 | 139, 356 50, 500 
Pennsylvania..... (i) 300, 574 698, 431 | 4,034,075 | 4, 604, 909 |..........]......... 
Puerto Rico A A AA AAA d 480 960 
Rhode Island (1) (1) 150, 627 131,894 |..........|......... 
South rein...... A is 78, 941444 
Sühne 8 221, 053 58, 015 2, 149 
ennessee........ (!) 203, 516 541. 576 1, 122, 640 —•——n 
Texas..........-- ) 1 (1) 2, 826, 363 355 445 
LE dE A AS , 538 405 150 
( c. AA A b cite A NA DEER 
Virginia 523, 0 —öi 
Washington 953, 357 3, 864 4, 192 
West Virginia , 708, 928 |..........]......... 
Wisconsin... s e A e oes ( ) 1, 779, 959 58, 422 32, 989 
7 A A A (1) () 20, 562 28, 651 
Undistributed 1... 4, 624, 676 |11, 692, 300 715,240 | 1, 268, 729 152, 547 162, III. 


— —— | —— HÀ ——áa« 2 | I Mui, | ———À——À—ránnáÁ—— | ri —op" "n 


Figures that may not be shown separately are combined as ‘‘Undistributed.” 
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TABLE 4.—Sand and gravel sold or used by commercial and Government-and- 
contractor producers in the United States in 1950, by States and uses—Con. 


Sand—Continued 
Paving 
— Grinding and Fir 
e or furnace 
State Commercial Government-and- polishing * 
contractor 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
Alabama 378,723 | $221,693 167,793 / PR E EN 
Alaska 1) 1) 1) Oe SR EE DES GE 
Arizona `. 13, 234 16, 678 10, 522 A AAA A EE 
Arkansas 880, 108 253, 574 57, 915 11, 582 18, 254 810. 952 
California 4, 084, 256 3, 084, 037 | 1,273, 822 510, 973 76, 758 230, 294 |........].....-.. 
Colorado............. 22, 443 28, 287 245, 205 %%% GE IA AA 
Connecticut.......... 286, 023 208, 130 20, 588 Op Ea AO A 8 
elaware............- 123, 236 rc E AA EE PA 
Florida 225, 695 , AAA 4, 992 2, 7998894 
Georgia. 260, 586 154,503 hf ͤ ³ E 59, 234 119,415 |. culo 
dans 34, 406 25, 723 237,796 /h AAA AA A 
))) 1, 544, 074 | 1,139, 803 980 36, 610 115,985 | 373,249 | 37, 226 '$103, 446 
F 1, 300, 114 962, 743 10, 943 3,258 Wl A A 

LOWB ` 479, 118 346, 224 171, 514 55, 937 (1) 0 EE, EE 
Rans ass 1, 178, 041 674, 360 294, 930 101, 091 (1) AE ESO: NAAA 
Kentucky............ , 404, 808 24, 300 e A A A 
Louisiana............ 693, 967 863, 148 134, 974 Il ²¾ rÜ̃²b A IZA 
Maine 56, 902 31, 584 468, 976 152.900. // / K EN 

Maryland. cg 1, 659, 259 | 1, 982, 553 / AA (1) (1) 
Mnassachusetts........ 719, 051 470, 443 38, 416 1 II/ GENEE 
Michigan 246, 180 | 1,693, 724 151, 796 60, 191 6 DE. A sce 
Minnesota 05, 518 398, 3 89, 654 36, 152 1) r Ge 
ee + tege 189, 432 134, 796 157,990 177348 A A, A DEER 
jou F 849, 360 630, 466 25, 914 16, 607 156, 831 356, 140 9, 348 4, 032 
Nies ann T () i 243,229 | 50. 9122222 UU kn 
Nebraska 245, 160 131, 515 49, 300 15, 092 270 00. DEENEN 
Nevada 6 37, 323 41, 180 /.... w 
New Hampshire (1) Y 334,293 | 38,254 L v 
New Jersey........... 1,961,127 | 1,071, 216 (1) () 80. 372 277, 542 | 25, 403 41, 043 
New Mexico 329 1, 067 (1) c ord 

New York............ 5, 206, 168 | 4, 229, 997 235, 378 /// / / ne rper O) (1) 
North Carolina....... 363, 061 190,895 | 3,747, 707 |1, 303, 640 (1) Cy We ee oes 
Nortb Dakota........ 89, 575 7b AA ETT E A DEE 
Ohio. E 2, 180, 904 | 1,943, 705 48 (1) (1) 72, 709 | 165, 827 
Oklahoma............ 259, 607 147,788 193, 603 39, 889 (1) WC 
Oregon 343, 716 340, 096 43, 512 19, 189 5, 738 3, 18888888 
Pennsylvanla 2, 239, 4462, 361, 424 1,701 806 373, 587 722, 407 | 49, 216 87, 808 
Puerto Rioo o 18, 707 I» A . E A 
Rhode Island......... 122, 220 98, 780 83, 148 AN TON AA A RAN AS 

South Carolina () (1) 25,635 | 11,441 () (i) (i) (i) 
South Dakota 341,950 200, 497 134, 982 / AA A EE 

'Tennessee............ 630, 308 604, 021 62, 880 12, 576 (1) (1) (1) (i) 
Neis. sd 1, 807, 689 | 1, 499, 696 208, 117 56, 101 34, 383 166, 089 |........|........ 
o NEN 137,135 109, 179 189,675 159% AA A ĩ PA 
Vermont............. 38, 756 22, 189 87, 286 23, 537 37, 012 13; Ill.... 
Virginia.............. 784, 693 490, 066 85, 952 104, 207 1 Pr 
Washington 440, 589 354, 074 180, 806 107, 647 1) 6 E PONIAN 
West Virginia 611, 989 767, 381 17, 939 15, 166 1) 1) 25, 519 28, 740 
Wisconsin EE 852, 214 528, 381 | 1, 408, 475 550, 907 1) A RA 
W yoming............ 1, 742 2, 680 10, 460 4.400 // ³ ͤ A 
Urdistributed Dee? 117 451 79, 212 104, 000 149, 000 335, 483 388, 387 1153, 409 91,979 
"Total. 96, 562, 509 29, 406, 951 11, 159, 000 4, 286,000 1, 299, 760 2, 670, 791 372, 890 522, 875 


| 2 D | 


3 Figures that may not be shown separately are combined as Undlstributed.“ 
3 Includes 470,717 tons of blast sand valued at $1,463,623. 
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TABLE A Send and gravel sold or used by commercial and Government-and- 
contractor producers in the United States in 1950, by States and uses—Con. 


Sand—Continued 
State Engine Filter Railroad ballast 3 Other 4 
79 5 Value py Value da Value 19755 value 
Alabama (1) (1) (i) OY AS A 10, 000 $22, 500 
AISSES AE PRO ] PS AA RO ES ES AA 
ER ak TEEN 4, 806 $5408. AAA eo oe AA PA (1) (9 
Arkansas 6 „ (1) (1) (1) (1 
California 1) (i) 12. 740 570, 170 7,800 | $2, 802 65, 009 72 147 
Colorado 25, 661 11111! ĩ⁰˙ 8 30. 915 7. 075 
f ͥ A EE 0,504 | 4,731 |........]........ (1) (1) 
Delawar ooo. 53, 661 e ß ̃ ññ p A 
Flord(g‚. eee f A BAO EE AAN KEE DEER 5, 326 4, 358 
Georgia. 10, 128 5, 820 3, 470 17, 3500 109, 993 96, 312 
III! ⁰»˙. ⁰⁰. yy IA Sm 14. 466 14. 250 3, 245 3, 606 
Mines 101, 299 93, 564 (1) (n 275, 482 |100,977 | 145, 380 314, 530 
EEN 135, 788 81,086 |........|........| 52,385 | 35, 020 (1) 
TOWS A 38, 713 43, 956 (0 (1) (1) a 83, 814 44, 746 
Rans as 82. 659 71,838 | 7, 7,209 | 79,761 | 42, 750 70, 426 29, 052 
Kentucky..................- 68, 531 %%! »»» 
Louisiana 9, 865 7. 181 660 231 | 14, 446 | 10, 600 9, 955 3,778 
Maine y (9 RED E ICON EDU MATE (!) 1) 
Maryland................... ( Fr 8 5, 867 3. 520 
Massachusetts 29, 723 18, 040 | 22, 544 | 12, 3900 30, 538 22, 353 
Michigan 1 ES AA RR 1 (1) 23, 278 38, 867 
Minnesota 42, 112 34. 286 4, 453 3, 117 | 71,062 | 19, 136 19, 727 7, 402 
Mississippl.................. 14, 350 82/0 AN AA 103, 532 | 41, 480 6, 252 3, 632 
Missouri 29, 743 22, 576 (1) () (1) (1) (1) (1) 
ni ß ß , VE EE (1) () 
Nebraska 110, 180 55, 630 |..-.----]-------- 8, 522 | 2,175 16, 897 3, 543 
h A AA // x/ -- AT E AA EA (1) () 
New Hampshire (1) (i) (1) //) KA E, Sae 
New Jersey.................. 29, 250 18, 896 | 48, 220 1134, 8889 397, 324 251, 193 
17170 A EE “““ EA d Ret et oud aaah AAN 8 
New York................... 92, 082 67, 165 | 62, 202 | 42, 226 | 45, 452 | 22,728 | 142, 900 93. 308 
North Carolina 20, 000 20, 000 (1) (1) () O) (1) (1) 
rr A A d 2, 240 698 
Ohi tee ge 54, 469 85, 644 | 46,310 | 65,728 | 10,750 | 8,447 | 209, 949 213, 169 
Oklahoma l (1) (1) „„ 73, 773 59. 413 
Oregon 34, 312 UE POM PIE rJ A ee Sate 36, 173 21, 176 
Pennsylvania 287,921 | 565, 344 (1) CO}, EA VE 169, 820 309, 639 
A A ꝙ EA ME O d OEA EE 
dr Et AAA AA ]ð kt PO E PAE 
South Carolina (1) (1) (1) (D A A 0 (n 
Sa T—?ͤ (1) (1) l 1) 
Tennesse () (1) (n E (1) (1) 
7J7⁰ ee oes 64, 167 44. 720 1 (1) 15, 735 | 11, 248 14, 883 16, 861 
Utah e eaea 1) (1) r EE (1) (0 
Vermont 2. 218 j))! A PES coe ee 3, 927 2, 829 
C eebe 109, 930 /// GE SN 69, 669 64, 358 
Washington AA AA A A pee oc 1, 389 930 78, 634 34, 902 
West Virginia 197,114 | 314,237 |. ieu Re lr WEE (1) (1) 
Wisconsin 23, 105 15, 552 2. 800 4. 000 (1) (1) 95, 042 53, 200 
Abiti ARR '—äꝛĩ AS ͥ dd Mwst 2. 160 1. 600 
Undistributed 1. 325, 889 206, 77 55,578 | 171, 262,200, 708 |111, 916 542, 013 638, 142 
Total AS 1, 999, 176 2, 001, 707 277, 134 |533, 312 901, 580 |424, 457 |2, 475, 129 | 2, 444, 528 


Figures that may not be shown separately are combined as “Undistributed.” 
3 Includes 188,470 tons of ballast sand valued at 335,790, produced by railroads for their own use. 
Includes 198,616 tons of sand valued at $59,992, used by railroads for fills and similar purposes. 
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TABLE 4.—Sand and gravel sold or used by commercial and Government-and- 
contractor producers in the United States in 1950, by States and uses—Con. 


Gravel 


— 


Building Paving 


State Government-and - : Government-and- 
Commercial contractor Commercial contractor 
Jo t Value HUM Value 1 9 Value Boot Value 
Alabama 883, 775 $839,704|.. .......]......... 530, 898 $480, 096 616, 231 $42, 894 
AS ö 8 366, 195 $422, 275 (1) (1) (1) 
Arizona .............. 269, 787 282, 408 30, 051 48, 082 467, 591 344, 444| 1,131, 921 259, 604 
Arkansas 103. 110 117. 107 638 1. 000 955, 868 984, 912] 1,571,479| 1, 243, 693 
California. ............ 11, 177, 657 10, 251, 356| 908, 904| 922, 357| 5, 944, 569 5, 327, 325| 5, 709, 788| 3, 673, 645 
Colorado 443, 374 421, 796 527, 233] 494. 778 373, 881 350. 599 2, 698, 2560 1, 787, 590 
Conneeticut 472, 944 474, 539 44. 000 66. 000 409, 891 320, 311 105, 524 37, 311 
Dela waren 22, 042 496 5DISI so A 100, 912 / O 
Florida 675, 157 975, 049 6, 750 1. 250 72, 510 97, 419 189, 000 45, 000 
Georgia 1. 300 hh (1) (1) 
Idaho 335, 338 348,519 38.087] 25, 565] 518, 2590 440,659 2, 720, 684) 1, 678, 150 
INinoiS. s 4, 491, 1260 3, 549, 686 56, 574 23,832| 3, 839, 670| 2, 470, 372 834, 200 518, 550 
Indiana............... 1, 813, 580 1, 585, 056 1, 148 755| 2, 992, 593| 2, 239, 928 550, 771 229, 793 
I ᷣͤ 708. 105 912, 48 11[I“ 9. 1, 441, 857] 1,119, 815 4, 401, 266 915, 196 
Kansas................ 165, 502 138, 749 775 600 1, 132, 755 799, 747| 4, 417, 287| 3, 405, 816 
Kentucky............. 403, 783 475, 0500) 182, 572 194, 150 523, 126 406, 646 
Louisiana............. 1, 216, 365) al IA PA 2, 363, 522| 3, 131, 343 124, 674 62, 174 
Maine 98, 175 96. 835 9, 850 875 152, 312 116, 039| 3, 996. 292 1, 269, 545 
Maryland ............ 1, 084, 760) 1, 582, 020. 1, 817, 132| 2, 727, 295 OI ( 
Massachusetts 1, 837, 998| 1, 868, 472 506 300 1. 159, 181 925. 387 909, 675 266, 312 
Michigan 3, 220, 925 2, 907, 674] 439, 156| 112,089) 6, 436, 051 4, 514, 356 5, 630, 890 2, 123, 123 
Minnesota 1, 026, 844| 1, 335, 766 44 60| 1, 462, 814| 1, 090, 861] 8, 590, 254 999, 291 
ee a See 662, 748 SAA PA 685, 628 611, 438 331, 516 182, 176 
Missouri 987, 173 S78 EE, WEE 871, 407 619, 731 890, 424 438, 814 
Montana.............. 165, 276 186, 177|1, 743, 12111, 607, 550 349, 574 349, 761) 5,365,078, 1, 881, 199 
Nebraska 1, 469, 240| 1,011, 354 58, 280 81, 240| 2, 107, 337| 1, 285, 842 466, 366 208, 019 
Nevada..............- 36, 534 70, 426 94, 575| 103, 580 18, 334 30, 227| 1, 914, 985| 1,021, 494 
New Hampshire....... (t) i) ANC, Pero 83, 670 131. 300] 1, 378, 991 188, 170 
New Jersey 797, 059 919, 970 538, 633 480, 814 l 1 
New Mexico 339, 202 407, 261 35, 927 45, 497 (1) (1) 135, 113 R3, 751 
New York............. 2, 885, 389| 3,156, 566] 10. 364 ,755| 4, 241, 207| 3, R38, 563| 1, 536, 106| — 386, 364 


y 2 
343, 857| 447, 512] 20,000|  30,000| 1,049, 500 1, 115, 652| 2,078, 233| 1, 864, 352 
) 1 


North Dakota......... ,972| 320,286)  219,008| 2, 815, 749| 587, 403 


OIG. 2 e eorr at 2, 493, 839| 2, 374, 0590) Ll... 4, 536, 227| 4, 210. 190 462,333) 134,386 
Oklahoma 173, 702 129, 345 39. 400 39. 400 282, 444 246, 267| 1, 319, 474 773, 679 
Oregon 1, 376, 139| 1. 543, 056 45, 000 60, 000 2, 128, 766) 2, 291, 897| 2, 905, 641] 2, 655, 314 
Pennsylvania.......... 3, 268, 409| 3, 812, 66090 1, 831. 925| 2, 020, 313| 501,128 85, 143 
Puerto Rico...........].......... |].--....-.. 438 Sh MINUS 81, 388 84, 412 
Rhode Island.......... 68, 206 Y A 8 104, 831 154, 181 21, 538 24, 452 
Boüth tt ͤ 0 x E AO 56, 657 19, 322 
South Dakota 37,843 48, 528 108 56 850, 317 606, 984| 3, 571, 154| 1, 421, 877 
Tennessee 605,653} 792, 552] 176. 9588 13, 1088 859. 8733 799. 350 432, 937 163, 303 
Texas... es 4, 886, 939| 5, 667, 788 190 450! 3, 706, 875] 3, 927, 559| 2, 038, 431 377, 344 
Utül..: 2 8 517,164| 383,032} 161, 950 64,318]  315,323|  206,131| 1, 669, 668| 1,029, 180 
Vermont 30, 599 52, 892| E 106, 497 93, 428 71,796| 409,709 
MITgIBIB. ad 728, 380 1, 003, 77077. 1, 203, 087| 1,454,812; 704, 406 236, 733 
Washington........... 1, 631, 972) 1, 261, 180 19, 433 19,551 952, 995 819, 844| 5, 122. 236| 3, 247, 401 
West Virginia 594, 871 SN CA sere 418, 052 549, 353 134, 679 , 552 
Wisconsin 2, 075, 008 1,628, 860) 273,251) 228, 116 2, 581. 8930 1, 803, 249 7, 513, 887 4, 094, 651 
Wyoming (0) (") 76, 124 91, 787 115, 281 72, 119; 1, 513, 463 890, 081 
Undistributed 1 128, 766 203, 92ò4tA 4 140, 988 105, 482! 3, 410,000) 2, 723, 000 
Total! 


57, 093, 484 57, 587, 369 5, 216, or 510, 000/62, 755, 788 55, 834, 416,93, 765, 000/43, 245, 000 


| 


! Figures that may not be shown separately are combined as Undistributed.“ 
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TABLE 4.—Sand and gravel sold or used by commercial and Government-and- 
contractor producers in the United States in 1950, by States and uses—Con. 


Gravel—Continued Sand and gravel 


Total Government- 


State Railroad ballast $ Other $ Total commercial And contractor 
Short Short Short Short 
tons Value tans Value tons Value tons Value 
Alabama............- | 133,056| $66,690}  59,711| $54,816| 2,782,986! $2,327,245 833,377| $135,477 
%%00V(Uũ EI D, PI DEEN (1) (1) (1) 1) 
Arizon&............ d 688 688 () (! 1, 307,046) 1,249, 433| 1,191, 731 340, 568 
Arkansas............. 110, 8S3 81, 495 (!) ! 2, 487, 718 2,189,703| 1,630, 362, 1,256, 875 
California............ 113, 123 76,310| 227,619| 159,708| 33, 507,250, 30,072,477| 8,386,789, 5,475,081 
Colorado... luc wiel lolo deeem 2, 962 1. 840 1,509,567 d ,.034| 3,644,720| 2, 456, 405 
Connecticut.......... (1) (!) 37, 190 12,862, 2,038,352} 1, 661, 694 960, 072 200, 047 
Pf! ͤ²˙¹²¹»wüA ⅛ ¶v ,m EE E E 367, 524 Tr PA 
Fe EEN A EE EEN 2, 597, 845] 2,759, 981 196, 020 46, 450 
ehh AO ote bee del IA 1, 211, 782 726 ( (1) 
Idabo-.... lm 71, 344 8, 543 (0, 024 26,537| 1,274,703| 1,114,701| 3,007,205! 1, 929, 204 
Illinois............... ,027| 460,157 31, 461 15, 342| 17, 755, 079| 15, 952, 805 9, 754 578, 992 
Indiana.............. 524, 736| 377,460| 102, 82,891| 9,160,026| 7, 282, 573 563, 007 233, «36 
Ro · m , 086 39, 340 52, 286 67,718] 4,422, 042] 3,824, 702] 4, 572, 780 971, 133 
Kansas 780 1, 170 o (qj 4,987, 710| 3,246,970| 4, 793, 413 3,535,315 
Kentucky............ 93, 807 65, 526| IAS SEE 1,835, 246| 1,838, 318 547, 426 424, 
Louisiana 68. 370 95, II. 5, 245, 714| 6, 187, 065 259, 648 123, 360 
Maine 48, 532 25, 854 6, 279 2, 321 421, 446 302, 762| 4, 475, 697| 1, 423, 455 
Maryland- A E, dE 40, 117 31, 332] 5,864,472| 7, 789, 764 ( 
Massachusetts........ (1) (1) 35, 841 13,810; 6, 143, 740 5,125,512 967, 327 305, 278 
Michigan 387, 661] 285, 937 54, 010 33, 104| 18, 291, 395| 14,397, 128| 6, 265, 516| 2, 302, 075 
Miunesota............ 1,397,145] 524,960| 272,651 52, 998| 6,791,675| 4,866,892) 8,681,140, 1, 036, 133 
Mississippi........... 101,138| 38, 770 36, 287]  20,371| 2,274,938| 1,786, 384 ,906| 199,524 
Missouri............. 298,116| 208,029 3, 504 2,784| 5,316,073| 4,812,518 916, 338 455, 421 
Montana............. 201,195| 129,176| 207,779 66, 933| 1,206,077| 1,080, 237 , 838, 048! 4, 059, 970 
Nebraska... sse PA & 75 1,500| 4, 490, 575 2,850, 465 587, 216 317, 194 
Nevada 146,812) 119,025|.........]......... 528, 733} 1, 075, 677 2,088,319, 1,177, 581 
Now Hampshire OI 1) 47,825| 40,430 (1) (1) 1,713,284| 226, 424 
New Jersey (1) 1) 67,257| 138,844| 7,620,422| 8,636, 141 (i) 
Now Mexico AA, EA | rede GEN 745, 639 769, 105 192.0144 154,165 
New York............ Y) (1) 559, 397| 239, 197 19, 888, 366| 17, 593, 317 1,889,723 481, 920 
North Carolina. ...... 26,102) 18,9141 o 13 2, 460, 485| 2, 229, 185 5, 891, 950 3, 235, 882 
North Dakota 426, 951] 169,328| 143,639 25,653| 1,424,483) 1,070,871| 2,846,355 589, 500 
Ohio.................| 663, 924| 442, 437] 609,638| 765, 376 15, 200, 884] 16, 074, 345 463, 191 134, 922 
Oklahoma (! O) 1,730,067| 1, 500,667) 1, 556, 767 856,186 
Oregon............... 272, 152 166,049| 19,969] 18,161] 5,066,391| 5, 383, 290 3, 133, 509| 2, 785, 003 
Pennsylvania......... 19, 584 43, 830 43, 020 69, 200| 13, 355, 325| 17, 086, 266 502, 829 85, 249 
Puerto Ric- AAA AA APS RAS A AAA EE 101,013 103, 806 
Rhode Island. (i) (1) 474, 842 507, 702 104, 686 72, 620 
South Carolina colla coca lat lt as 265, 768 135, 947 82, 292 30, 763 
South Dakota 65, 552 31,316 600 300| 1,627,988! 1,264,759; 3,764, 259 1, 486, 083 
Tennessee (1) 0) 295 177| 3,479,909) 4,222,118] 672,775 188.987 
Texas................ 1, 167, 137 664, 067 47, 768 52, 773| 15, 725, 012 15, 273, 384| 2, 247, 093 
Utans , 122 39, 053 (.) L 1, 413, 579 997, 884| 2,021,698, 1,253, 631 
Vermont... Segoe clas 16, 511 10, 050 281, 895 228, 658 759, 082 433. 336 
flo 8 3. 813 3,813} 3, 583, 626| 3, 803, 900 790, 358 340, 940 
Washington 650, 555 480, 737] 203, 899 85, 502] 5, 279, 452] 4, 056, 549] 5,326, 339 3,378, 791 
West Virginia (1) (1) 10, 962 13, 662| 3, 460, 428 6,157, 339 152, 618 83, 718 
Wisconsin............ 856, 615| 272, 741] 141,480 58, 509| 9, 883, 080 7,052,349) 9,254, 035, 4, 906, 663 
Wyoming............] 153, 293 AM 8 317, 334 233, 241] 1,620,609 1,017, 979 
Undistributed !...... 335, 101] 274,393| 117,163, 134,950 471, 241 540, 140| 3,977,000, 2, 449, 000 
See 9, 451, 187,5, 249, 241,3, 274, 239 2, 303, 464257, 556, 631/241, 324, 644/112, 899, 000: 53, 716, 000 


Figures that may not be shown separately are combined as ““Undistributed.” 
$ Includes 3,959,670 tons of ballast gravel valued at $1,361,734, produced by railroads for their own use. 
* Includes 828,723 tons of gravel valued at $154,105, used by railroads for fills and similar purposes. 
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Government-and-Contractor Production.—As shown in figure 2 and 
tables 5 and 6, the output of sand and gravel from noncommercial or 
Government-and-contractor operations in 1950 was 30 percent of the 
total tonnage compared with 28 percent in 1949. The value of this 
output re resented: 18 percent of the total dollar value of the industry. 

ecided increase in the Government-and-contractor production in 
1950 was noted. 


D 
350: E SA Commercial 


| BES 23 


Government -and- 
contractor 
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FIGURE 2.—Sand and gravel sold or used in the United States by commercial and Government-and- 
contractor producers, 1934-50. 


TABLE 5.—Sand and gravel sold or used by Government-and-contractor pro- 
ducers in the United States,! 1946-50, by uses 


Sand Gravel Total Govern- 
ment-and-con- 
tractor sand and 
Bullding Paving Building Paving gravel 


Ll o | A TET | o | 


uanti- uanti- Quanti- 
Value 5 (thou- Made A: (thou-| Value ty (thou- 
? d "| sand d 


(thou san ineo (thou- (en 
san san 
dollars) | CC | dollars) | {hort | dollars) tons) 
313 | 4752| 1.620 2752 1,416 | 53,641 
717 | 6049 | 2316| 2208| 1,541 | 65,289 
811 | 7,1336 | 3,452 | 5,487 | 3,405 | 71,411 
969 | 7,44 | 2820 3. 133 2235| 75,738 
1,675 | 11,150 | 4286 | 5,216 | 4510 | 93, 765 


! Includes Alaska and Puerto Rieo, 
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States reported 55 percent of the total Government-and-contractor 
output in 1950, counties 33, Federal agencies 10, and municipalities 2. 
In 1950 contractors furnished 57 percent of the Government-and- 
contractor tonnage and construction and maintenance crews 43 
percent. The average value increased to 48 cents a ton in 1950 from 
42 cents in 1949. 


TABLE 6.—Sand and gravel sold or used by Government-and-contractor pro- 
ducers in the United States,! 1947-50, by type of producer 


ee | ce . dl 


Type of producer Thou- 


sand BES sand ape san HES d 
short 2 5 short MT short 9 short s 
tons ton tons ton ns ton tons 
Construction and mainte- 
mance Gren. 38,662 | $0.35 42, 531 $0. 34 43,586 | $0.31 48, 742 $0. 33 
Contractors 36, 435 . 58 43, 23 . 62 44, 313 04, 157 59 
q AAA 75, 097 46 85, 763 48 87, 899 42 112, 899 48 
States 37, 017 49 45, 166 55 44, 354 . 44 61. 798 . 50 
Counties 26, 958 .94 32, 260 KN 33, 822 .91 37, 841 .30 
Munlcipalitles............... 1,573 . 46 1, 881 .41 2, 131 . 40 2, 109 .94 
Federal agencies 9, 549 .70 6, 456 . 83 7, 592 . 82 11,151 89 
il! 75, 097 46 85, 763 48 87, 899 42 | 112 899 48 


Includes Alaska and Puerto Rico. 
DEGREE OF PREPARATION 


Whereas Government-and-contractor sand and gravel commonly 
includes a high proportion of unprepared material, the reverse is true 
of commercial plants. As preparation adds substantially to produc- 
tion costs, commercial output has the higher average value. Table 7 
shows this relationship in the past 2 years. Prepared sand and gravel 


TABLE 7.—Sand and gravel (prepared or unprepared) sold or used by producers 
in the United States,! 1949-50, by commercial and Government-and-contractor 
operations 


1949 1950 
Quantity Quantity Average 
S| value per 
Short tons | Percent to Short tons | Percent ton 
Commercial operations: 

PIODATOd.. Lee EE 210, 756, 159 $0 232, 761, 019 90 $0. 98 
Unprepared................... 20, 449, 319 24, 795. 612 10 . 51 
Porr. Gees, 231, 205, 478 : 257, 556, 631 100 .94 

Government-and-contractor oper- 

ations: 

¡A ..........---.------- 24, 807, 000 s 41, 935, 000 37 87 
Unprepared................... 63, 092, 000 ; 70, 964, 000 63 . A 
Tota]. uxelece nene enira 87, 899. 000 E 112, 899, 000 100 . 48 
Grand total.. 319, 104, 000 |.......... 78 | 370, 455, 000 80 


t Includes Alaska and Puerto Rico. 
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(commercial and Government-and-contractor) represented 74 percent 
of the total production in 1950, the same as the previous year. While 
commercial operations used a slightly lower percentage of prepared 
sand and gravel in 1950 than in 1949, the Government-and-contractor 
operations increased their use of that material. 


SIZE OF PLANTS 


The average plant output of commercial operators, except railroad 
plants, approximated 101,000 short tons in 1950 compared with 
92,000 short tons in 1949. Plants producing between 100,000 and 
200,000 tons in 1950 supplied 20.5 percent of the total output, the 
largest quantity produced by any one group. The number of small 
plants producing under 25,000 short tons decreased from 953 to 890, 
while those producing 25,000 to 50,000 tons increased from 425 to 478. 
The number of plants with an output of over 1,000,000 tons increased 
from 14 to 22, with a total increased tonnage exceeding 12,000,000 tons, 
the largest tonnage increase recorded in 1950 by any group. Details 
of output, by size groups, are shown in table 8. 


TABLE 8.—Comparison of number and production of commercial sand and gravel 
plants in the United States, 1949-50, by size groups ! 


Size group, in short tons 


Thou- Thou- 

Per- Per- e Per- Per- 

ium: cent of 1 cent o cum: cent of SHORE cent of 
total tons tota total tons to 

Less than 25,000................- 953 38.8 9,320 4.1 890 35.6 8, 952 3.6 
25,000 to less than 50,000. ........ 425 17.3 15, 344 6.8 478 19.1 17, 242 6.8 
50,000 to less than 100,000. ......- 449 18.3 32, 019 14.2 439 17.6 31, 058 12.3 
100,000 to less than 200,000. .....- 337 13.7 47, 223 21.0 367 14.7 51, 733 20.5 
200,000 to less than 300,000 146 5.9 35, 576 15.8 147 5.9 35, 676 14.1 
300,000 to Jess than 400,000. ...... 53 2.2 18, 147 8.0 7. 2. 9 24, 999 9. 9 
400,000 to less than 500, 0000 38 1. 5 16. 983 7. 5 31 1.2 13, 933 5.5 
500,000 to less than 600, 000 16 7 8. 703 3. 9 22 . H 12, 147 4.8 
600,000 to less than 700,000. ...... 6 .2 3. 848 1.7 14 .6 8, 745 3.5 
700,000 to less than 800,000. ...... 11 .4 8, 310 3.7 6 se 4, 388 1.7 
800,000 to less than 900,000 7 .3 5, 906 26 4 1 3, 386 1.4 
900,000 to less than 1,000, 000 3 «4 2. 881 1.3 7 . 3 6, 775 2.7 
1,000,000 and over................ 14 .6 21, 204 9.4 22 .9 33, 347 13.2 
Total... 20-2.. 2, 458 100.0 225, 464 100.0 2, 500 100.0 252, 381 100.0 


1 Excludes operations by or for States, counties, municipalities, and Federa] Government agencies as 
follows—1949: 807 operations with an output of 87,899,000 tons of sand and gravel; 1950: 835 operations, 
112,899,000 tons. Excludes operations by or for railroads as follows—1949: 128 operations, with an output of 
5,741,000 tons of sand and gravel; 1950: 142 operations, 5,175,000 tons. Includes Alaska. 

2 Includes a few companies operating more than one plant but not submitting separate returns for individ- 
ual plants. 


METHODS OF TRANSPORTATION 


Truck transportation in 1950 moved 41 percent of the shipments 
from commercial sand and gravel plants. Assuming the entire output 
of Government-and-contractor operations to be moved by truck, 71 
percent of the domestic sand and gravel output was so transported, 
compared with 69 percent during 1949. Railroads carried 20 percent, 
a 2-percent decrease from the previous year. Shipments by waterway, 
a method important in a few areas, remained at 6 percent and un- 
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specified transportation at 3 percent. As shown in table 9, 91 percent 
of the total tonnage shipped (commercial and Government-and-con- 
tractor) moved by truck and rail. 


TABLE 9.—Sand and gravel sold or used in the United States,! 1948-50, by method 
Wen of transportation 


Thousand Percent] Thousand Percent Thousand Percent 


short tons | of total | short tons | of total | short tons | of total 


A EE EE E EE 125, 468 150, 892 41 

Mall A E RASA 78, 888 72, 489 2 
,, A RE 18, 839 22, 618 6 
Unspecified nn -2-2-2 308 11, 557 3 
Total commercial 233, 503 257, 556 70 

Government-and-contractor: 1 

Nie. 112, 899 30 
Grand total......................... 370, 455 100 


1 Includes Alaska and Puerto Rico. 
3 Entire output of Government-and-contractor operations assumed to be moved by truck. 


CONSUMPTION 


Sand and Gravel for Construction.—The demand for sand and gravel 
by the construction industry in 1950, as indicated by shipments from 
commercial plants, showed an over-all increase over the previous year 
as follows: Building sand increased 14 percent; paving sand, 16 per- 
cent; building gravel, 15 percent; and paving gravel, 4 percent. This 
reflected the increased building activity during 1950. 

Industrial Sands.—The output of all classes of industrial sands 
increased in 1950: Molding sand, 33 percent; glass sand, 19 percent; 
and grinding and polishing, 20 percent. Lesser users also made sub- 
stantial gains during 1950, as was to be expected because of increased 
industrial activity in all lines. 

Employment and Productivity.—The total number of men employed 
in the sand and gravel industry in the United States during 1950 
averaged more than 26,000, the same as in 1949. The average number 
of days worked increased slightly. 'The average number of hours per 
man per day in 1950 remained the same as the previous year, but the 
output per man per shift increased from 37.4 short tons to 41.0. As 
in the previous year, the California-Nevada region employed the 
largest number of men, while the highest production pa man per shift 
continued to be in the Michigan-Wisconsin area. Table 10 gives a 
breakdown of employment and production of commercial sand and 
gravel, by regions. 
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FI0URE 3.—Value of sand and gravel production compared with total construction (contract awards, 
value) and concrete pavements (contract awards, square ) in the United States, 1935-50. Data on 
construction and pavements from Survey of Current B ess, 
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FIGURE 4.— Production of industrial sands in the United States, 1916- 50. 
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TABLE 10.—Employment in the commercial sand and gravel industry and average 
output per man in the United States, 1946-50, by regions ! 


Employment Production (short tons) 
Per- 
Time employed cent 
Average of 
E per man com- 
Ava Man-hours mer- 
ge Commer- x 
num Aver- ial cial 
"| age cia indus- 
ber nui Total verre sand and try 
of be man- ave gravel Sex 
men T | shifts E Per | Per | TEP 
of man Total shift | hour sented 
days er 
ay 
/ Ee 18, 400 240 |4, 408, 376 8.8 |39. 001, 584 |159, 203, 204 | 36. 1 4.1 82.9 
19 ! 21, 244 246 65, 218, 164 8.7 (45, 376, 180 1179, 664, 522 34. 4 4. 0 84.5 
)J 21,895 246 |5, 389, 167 8. 6 |46, 103, 345 |200, 706, 763 | 37.2 4.4 86. 0 
1949 
Maine, N. H., Vt, R. I, 

Mass., and Conn VIDE 911 208 189, 549 8.5 | 1,616, 792 7,693, 475 | 40.6 4.8 93.3 
VFC 1, 209 251 303, 062 8.3 | 2,526,065 | 12, 007, 905 | 39.6 4.8 74.7 
Pa., N. J., and Del 2, 346 255 598. 433 8. 5 5,069, 300 | 16,825,512 | 28. 1 3.3 98.0 
W.Va., Va. , Md.,and D. C.] 1,723 213 418, 457 9.0 | 3,776, 867 9, 821, 968 | 23. 5 2.6 84.2 
8. C., Ga., 'Ala., Fla., and 

Miss CFF 963 269 258. 922 9.0 | 2. 336. 588 7,641,772 | 29. 5 3.3 96. 4 
N. C., Ky., and Tenn......| 1,008 204 265, 967 9.0 | 2.398, 965 6, 680, 971 | 25.1 2.8 91.6 
Ark., La., and Tex.......... 2,002 | 270 | 540,929 | 9. 24, 056, 555 | 17,672,697 | 32.7 | 3.6 84.3 
Ohio. ARM RE 1, 632 248 404, 908 8. 5 | 3, 422, 198 | 12,321, 225 | 30. 4 3.6 85. 1 
Ill. and Ind................. 1, 976 237 467, 612 8.4 | 3,951,075 | 21,861,734 | 40.8 5.5 83.3 
Mich. and Wis.. 2, 242 174 389, 692 9.1 | 3, 539, 429 | 20, 789, 113 | 53.3 5.9 83. 6 
N. Dak., S. Dak. and Minn- 725 151 109, 609 9.0 991, 638 5, 425, 754 | 49.5 5.5 62.2 
Nebr. and Iowa ............ 70 232 155, 139 9.4 | 1, 457, 397 7, 206, 448 | 46.5 4.9 79.9 
Kans., Mo., and Okla......] 1,155 2260 260,650 | 8.5 | 2,219, 449 9, 045, 635 | 38.2 4.5|. 896 
Wyo.,Colo., N. Mex., Utah, 

and Aríiz.................. 463 | 208 | 96,425| 8.2 795,076 | 4,317,922 | 44.8 | 5.4 88.3 
Calif. and Ne 2,417 | 243 ,278 | 8.3 | 4,841, 409 | 27,411,956 | 46.8 | 5.7 92.7 
Mont., Wash., Oreg., and 

Idaho 1,522 | 191 | 291,079 | 8.2 | 2,387, 236 | 12,031,532 | 41.3} 5.0 83.3 

Doll! 22. 964 232 15,336, 711 8.7 46, 286, 039 1199, 655, 709 | 37. 4 4.3 86. 4 
1950 
Maine, N. H., Vt, R. I, 

Mass., and Conn tes 937 217 203, 067 8.5 | 1,731, 961 9,312,123 | 45.9 5. 4 94. 9 
FJ 1, 293 233 300, 994 8.3 | 2,497,531 | 15,878, 554 | 52.8 6.4 79.8 
Pa., N. J., and Del.. -...]| 2,472 268 662, 479 8.5 | 5,652,551 | 21,045, 448 | 31.8 3.7 98.6 
W.Va., Va., Md.,and D. G. 1,712 | 254 | 434,436 | 9.0| 3,916,817 | 10,858,056 25.0 2.8 84.1 
8. O., 'Ga., ' Ala., ' Fla., and 

Miss C 1, 016 254 268, 597 9.1 | 2, 434, 521 8, 978, 045 | 33.4 3.7 98.3 
N. C., Ky., and Tenn . .I, 024 260 266, 351 9.1 | 2, 425, 746 7. € 320, 109 | 28.6 3.1 98.0 
Ark., La. "m and S 2, 386 279 665. 735 9.2 | 6, 133. 414 | 22, 285, 420 | 33. 5 3. 6 95. 0 
ioo. edi 1. 876 228 427, 104 8.7 | 3,709, 496 | 14, 508, 931 | 34.0 3.9 95. 4 
III. and Ind................. 2. 233 235 525. 549 8.4 | 4, 423, 427 | 25, 239, 236 | 48.0 5.7 93.8 
Mich. and Wis............. 2,175 200 434, 808 8.9 | 3,886,811 | 25, 763, 121 | 59.3 6.6 91.5 
N.Dak., S.Dak., and Minn. 704 162 113, 762 9.2 | 1,043, 080 6,605,312 | 58.1 6.3 67.1 
Nebr. and Iowa 744 | 211 157,319 | 9.4 | 1,482,332 | 7,911,238 | 30.3] 5.3 88.8 
Kans., Mo., and Okla .....| 1,076 | 242 | 260,668 | 8.6 | 2,245,099 | 11,073, 490 | 42.5] 4.9 92. 0 
Wyo., Colo., N. Mex., Utah, 

and Ariz.................. 629 208 130, 871 8.5 | 1,110, 598 4, 732, 405 | 36. 2 4.3 89. 4 
Calif. and Ney. 2,649 | 250 | 663,042 | 8.2 | 5,453,921 | 33, 609, 209 | 50.7 | 6.2 98. 7 
Mont., Wash., Oreg., and 

Ida 0 PM a: HC LER 1, 350 190 256, 058 8.2 | 2,103, 427 | 10, 999, 531 | 42.8 5.2 85.8 

Total 24,276 | 238 5, 771, 740 8.7 50.250.732 jme, 420,288 | 41.0 | 4. 91.8 


! Excludes plants operated by or directly for States, counties, municipalities, and Federal Government 


agencies. 
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PRICES 


The average value for all shipments of sand and gravel in 1950, both 
from commercial plante and from the Government-and-contractor 
operations, increased 3 percent over the 1949 figures. Molding sand 
and sand for the glass and the building industries showed only slight 
changes. Material for grinding and polishing and for furnace, engine, 
ballast, and other uses recorded gains as high as 16 percent, while 
the prices of paving and filter sand showed declines. In nearly all 
instances gains were reported for the types of gravel used by the 
various operations. 


FOREIGN TRADE 


Imports of sand and gravel in 1950 increased to 445,295 short tons 
v&lued at $320,557, or 3 percent in tonnage and 1 percent in value over 
the preceding year. Belgium furnished all but & small portion of the 
9,191 short tons of glass sand, while Canada supplied 287,823 short 
tons of “other sand" and 142,159 short tons of gravel. Importations 
Írom other countries were insignificant. 


TABLE 11.—8and and gravel imported for consumption in the United States, 
1941-50, by classes 


[U. 8. Department of Commerce] 


Gravel 


Year 
Bhort 
tons Value Value 
AA A EEE ese ; 164, 175 $26, 132 $131, 220 
1942-1... ᷣ 146, 116 60, 389 357, 516 
194333. 86, 924 63, 381 269, 889 
Kr A 67, 929 31, 208 161, 021 
E A 2 8 80, 861 43, 976 170, 226 
194606. 83. 860 ; 229, 769 
br POM REPE 177, 244 100, 665 397, 081 
I 8 89, 174 30, 411 356, 662 
1949...............-- 135, 227 19. 194 4 316, 910 


—€————Á— 290,025 | 266,065 | 146, 079 


1 Classification reads: “Sand containing 95 percent or more silica and not more than 0.6 percent oxide of 
iron and suitable for manufacture of glass.” 

2 Classification reads: 1941-47: “Sand, n. 8. p. f. (not specially provided for)“; 1948-50: Sand, n. 8. p. f., 
crude or manufactured." 

3 Less than 0.5 ton. 

* Revised figure. 


1 Figures on imports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of 
the U. 8. Department of Commerce. 
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TECHNOLOGY 


A report, Engineering Activities, covering the field of sand and 
gravel, was presented at the annual meeting of the National Sand and 

ravel Association.? 

New methods of washing and screening gravel and sand were de- 
scribed in the technical press.? 

The problem of combining stationary and portable operations in 
one Operation has been worked out successfully by a large midwestern 
gravel company.“ 

New facilities and equipment have been added to the sand and 
gravel research laboratory at the University of Maryland.* 

A method for handling a sand and gravel deposit containing clay 
was the subject of a recent magazine article.’ 

The removal of impurities found in sand and gravel deposits by 
installing a conical scrubber and dewatering units was explained in a 
technical journal.’ 

Sand for glass manufacture was described in a recent article 

The use of a rod mill for sand production was described.“ 

Sampling of sand and gravel deposits and the correct evaluation 
of the results obtained are important to the industry. A recent 
article has been published explaining certain methods now in use 


2 Walker, Stanton, National Sand and Gravel Association Meeting Report: Washington, D. C., February 
1950. 


3 Utley, Harry F., Ingenious Washing Device Utilized at Oregon Aggregates Plant: Pit and Quarry, vol. 
42, No. 8, February. 1950, PR 77-78. 

i Rock "Products, vol. 53, No. 6, June 1950, PP. 129-131. 

Avery, William M., Sand and Gravel an Ready-Mix ade ne quip New Laboratory for Con- 
solidated Research: Pit and Quarry, vol. 42, No. 10, April 1950, ' pp. 6 
; E. 111 10 Walter B., Licking a Tough Clay Problem: Rock dicta vol. 53, No. 8, August 1950, pp. 

7 Lenhart, Walter B., Gravel Plant Features Removal of Impurities: Rock Products, vol. 53, No. 6, 
June 1950, pp. 114-117. 

3 Ceramic Industry, vol. 54, No. 1, January 1950, pp. 126-127. 

9 950 aloe pe bn P. , Jr., Rod-Mill Operation in Sand Production: Rock Products, vol. 53, No. 2, February 

950, pp. ry 
19 Thoenen, J. R., Sampling Florida Dune Sands: Rock Products, vol. 53, No. 6, June 1950, pp. 132-134. 


Secondary Metals—Nonferrous 
By Archie J. McDermid! 


A 
GENERAL SUMMARY 


ILITARY operations in Korea, which began in June, were 

directly or indirectly the chief reason for the increased con- 

sumption of all nonferrous scrap metals in 1950 and the accom- 
panying rise in secondary metal production. This initial upswing in 
activity was due more to increased civilian demand for metal products 
in anticipation of future shortages than to military needs; because 
the latter did not substantially increase the demand for metal 
products for some time after hostilities had commenced. 


TABLE 1.—Salient statistics of nonferrous secondary metals recovered from 
scrap processed in the United States, 1949-50 


From new scrap From old scrap Total 
Metal —————————— eS 
Short tons Value Short tons Value Short tons Value 
1949 
Aluminum.............. 136, 166 $42, 046, 756 44, 596 $14, 065, 579 180, 762 $57, 012, 335 
Antimon e 3, 085 2, 389, 641 14, 976 11, 600, 410 18. 061 13, 990, 051 
Copper 329, 595 | 129,860, 430 383, 548 | 151,117, 912 713, 143 | 280, 978, 342 
Le680. 25 ound 48, 043 15, 181, 588 364, 140 115, 068, 240 412, 183 130, 249, 828 
Magnesium............. 3, 023 1, 239, 430 2, 939 1, 204, 990 , 962 2, 444, 420 
Nickel. 3, 766 3, 284. 241 1, 914 1, 643, 743 5, 680 4,877, 984 
CCC 8, 378 16. 641, 389 16, 523 32, 819, 965 24, 901 49, 461, 354 
Ie A 186. 162 46. 168, 176 51, 651 12, 809, 448 237, 813 58, 977, 624 
Dee!!! 257, 661, 651 340, 330, 282 597, 991, 938 
1950 i 
Aluminum.............. 167, 308 54, 977, 409 76, 358 25, 091, 239 243, 666 80, 068, 648 
Antimony.............. 3, 091 1, 818. 126 18, 771 11, 041, 102 21, 862 12, 859, 228 
Copper 492,028 | 204, 683, 648 485, 211 | 201,847,776 977,239 | 406. 531, 424 
/ 54,755 | 14, 783, 850 427, 520 115, 430. 400 482, 275 130, 214, 250 
Magnesium 2, 770 1, 220, 462 4, 970 2, 180, 782 7,740 3, 410, 244 
Nickel. 4,014 3, 837, 384 4, 781 4, 570, 636 8, 795 8, 408. 020 
Ee ees 11,208 | 2, 592, 060 24,183 | 46,217,098 35, 481 7, 809, 158 
LIDO: acutus eese mudo 251, 933 71, 548, 972 74, 097 21, 043, 548 320, 030 92, 592, 520 
Total... | 374, 461, 911 |...........- 427, 431, 581 |.........--- 801, 893, 492 


Although the recovered quantities of all secondary metals increased, 
the average prices for primary antimony, lead, and zinc, on which the 
values in table 1 are based, were lower in 1950 than in 1949, and, as a 
result, the calculated total values of secondary antimony and secondary 
lead were lower in 1950 than in 1949. Prices of lead and aluminum 
scrap declined slightly in the first 4 months of the year, and those of 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
department of Commerce. 1097 
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copper and zinc scrap increased slightly. Later in the year, when 
supplies of all metals were less than the demand therefor, prices rose 
higher as scrap became scarcer. The price of unalloyed copper scrap 
was reported as high as 45 cents a pound in the “outside”? market, 
and it was generally understood that abnormally high prices were 
often paid for other kinds of scrap.? 

Many transactions at high prices were the result of “conversion” 
deals in which manufacturers of appliances, parts of which were made 
of scarce metals, purchased scrap and paid smelters to refine it for 
them. Producers of primary metals voluntarily held price rises to a 
minimum to stabilize the market, whereas scrap and secondary metal 
prices were more flexible. In January 1950, when No. 108 primary 
aluminum alloy was selling for 18.50 cents a pound secondary ingot 
of the same grade was quoted at 17.50. In December, with No. 108 
primary at 20.60 cents, the secondary alloy of the same grade was 31 
cents a pound. A similar relation, although not so pronounced, 
existed between the prices quoted for primary copper and those for 
copper-alloy ingot, which is made largely from scrap. 

On December 11, 1950, the National Production Authority issued 
Order M-16, which was aimed at providing for the continuous flow 
of copper-base scrap into normal channels of distribution; it limited 
accumulations of scrap metal by generators and dealers aud prohibited 
couversion or toll operations without specific permission from NPA. 
The order was to have become effective January 1, but acceleration 
of conversion dealings immediately after issuance of the order made 
it advisable for the Authority to issue an amendment making conver- 
sion transactions illegal on and after December 18. 


TABLE 2.—Secondary metals recovered as unalloyed metal, in alloys, and in 
chemical compounds in the United States, 1946-50, in short tons 


Metal 1946 1947 1948 1949 1950 
Klumn unn 000 0 menie 278, 073 344, 837 286, 7 180, 762 666 
HEIEREN 19,115 , 984 21, 592 18, 061 21. 862 
rr ⁰ 803, 546 961. 741 972. 788 713, 143 977. 239 
C/ ³Ä8³¹W y ⁵ð- A OS 392, 787 511. 970 500, 071 412, 183 482. 275 
Magnesium... 5,117 9, 503 7,553 5, 962 7. 307 
EE!!! DC PME 8, 248 9, 541 8, 850 5, 680 8, 795 
Ill! ⁵ĩð K cae chu 27. 671 30, 054 30. 124 24. 901 35, 4*1 
r ³ O 8 300, 682 310, 793 324, 639 237, 813 326, 030 


The value of metals recovered from both old and new purchased 
scrap consumed in 1950 was $801,702,712, compared with $597,991,938 
in 1949. The increase is attributable both to the larger quantities 
recovered and to higher prices for several of the metals. 

The quantity of “new” scrap generated each year depends upon 
the level of industrial activity. The quantity of skimmings, floor 
sweepings, and defective castings made at foundries increases when 
the foundries’ operations increase. The same is true of clippings 
resulting from the operations of processors of sheet metal. Such plant 
adi is usually disposed of almost as fast as generated, to dealers, 
smelters, or others, and the quantities reported used indicate the 
state of industrial activity. 


2 Zimmerman, J., Address to National Association of Waste Material Dealers: Metals, vol. 21, No. 6, 
December 1950, pp. 7-10. 
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The volume of “old” scrap generated also depends upon industrial 
activity. Worn battery plates, the most important lead-scrap item, 
become available in greater quantity when the use of automobiles is 
increased, as has been happening consistently over the past few years. 
War increases general industrial activity and at the same time gener- 
ates greater quantities of scrap—aluminum from wrecked and obsolete 
aircraft, brass scrap from fired cartridge cases, etc. Some articles 
such as building hardware, remain in use over very long periods. 
The return of this material for reprocessing depends largely upon the 
rate of demolition of old buildings, which may be slow even during 
high industrial activity, if replacement materials are scarce. 

Although the volume of both new and old scrap depends on the 
level of industrial activity, that of new scrap is more sensitive to 
changes in the industrial-activity level. Worn-out equipment may 
lie forgotten until salvaged in a scrap drive or found by a dealer. 

The National Production Authority was organized on September 12 
and on September 18 issued its first regulation, which limited inven- 
tories of all materials, including scrap, to areasonable working quantity. 


SCOPE OF REPORT 


Plants canvassed in nonferrous secondary metal surveys include all 
known consumers of purchased nonferrous scrap metals, as well as 
consumers of refined copper and brass ingot. ‘Table 3 classifies the 
plants canvassed by type of operation and kind of material consumed. 
Secondary smelters have been recorded in more than one column if 
they used more than one kind of material; otherwise, there is no 
duplication. The tabulation of plants in some categories is subject 
to limitations. The large number of foundries and the small size of 
many of them make it impossible to obtain reports from all units. 
On the other hand, a few large corporations operating more than one 
plant prefer to file consolidated reports, in which the number and 


TABLE 3.—Number and classification of plants consuming nonferrous scrap 
metals, refined copper, and copper-alloy ingots in 1950 


Type of materials used 
Kind of plant All 
Aluminum | Copper Lencana Zine nonferrous 
types 

Primary producers 132 16 JJ“ AAA 
Secondary smelter ee. 174 3 108 265 125 A 
Distillers AM AI AA OA ęꝶf..f k 8 E295 A 
Chemical plants 15 3 p^ m 
Brass MiSs obese ce A A ¡EE AAA GE ⅛ðᷣ 8 
Wire II.. y 88 E AAA y awry eaten 
Foundries and miscellaneous manufac- 

1111111 ³˙·¹¹wu ͤͥ APP, 8 30 877 ? 2,700 


? Includes aluminum reduction plants and rolling mills. 

? Includes 71 aluminum-alloy ingot makers and 3 naval air stations. 

3 Includes 72 secondary copper smelters and 36 smelters using copper scrap in other than copper alloys. 

4 Includes 16 secondary plants, including zinc-dust plants, and 9 primary producers which used scrap in 
&ddition to ore. 

5 Refers to companies operating wire mills. Some companies operate more than 1 plant. 

$ Includes galvanizers, die casters, and zinc rolling mills. 

! Chiefly brass foundries, but some aluminum foundries, iron foundries, steel plants, and miscellaneous 
manufacturers. Any or all types of nonferrous scrap were used by these consumers. Figureshownis the 
number of plants on Bureau of Mines mailing list. Reports received are estimated to account for about 
80 percent of the total foundry output. 
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location of plants are not given, with the result that only one plant 
is credited. These limitations, however, do not affect seriously the 
validity of the data presented. 

The statements from industry, on which data in this chapter are 
based, are received monthly from the larger smelters, chemical plants, 
and manufacturers and from brass and wire mills. Foundries, pri- 
mary aluminum producers, and smaller plants of other types are 
canvassed on an annual basis. 

Definitions of terms used in this chapter follow: 

Secondary metals are metals or alloys recovered from scrap and 
residues. The term ‘‘secondary” applies only to the source of the 
metal and has no relation to the type of product recovered, either as to 
quality, degree of purity, or physical characteristics. 

Scrap metals are divided into three main categories: Old scrap, 
process (or plant) scrap, and defective finished or semifinished articles 
returned by purchasers to be reworked. 

Old scrap consists of metal articles that have been discarded be- 
cause of wear, damage, or obsolescence, usually after serving a useful 
purpose. Typical examples of old scrap are discarded trolley wire, 
battery plates, railroad-car boxes, fired-cartridge cases, automobile 
crank cases, used pipe, lithographers’ plates, and obsolete military 
equipment (frequently unused). 

Process scrap, or plant scrap, is that generated during the manufac- 
ture of articles for ultimate consumption. Typical examples of 
proces: scrap are clippings, turnings, borings, skimmings, slags, and 

osses. 

Process scrap is divided into two classifications: Home scrap, con- 
sumed in the plant of generation, and new scrap, which is consumed 
elsewhere, either after sale to another company or shipment to another 
plant of the same company. 

Defective articles, the third main class of scrap, are classed as new 
scrap for tabulation purposes. In this chapter consumption of old 
and new scrap only is tabulated, no record being kept, in nonferrous 
metal canvasses, of home scrap. Scrap generated in a machine shop 
and consumed in a foundry at the same plant location is considered 
home scrap, and its consumption is not tabulated. Consumption of 
scrap is always measured at the point where it loses its identity as 
scrap and becomes secondary metal. 

Borings and turnings and other items of process scrap, when con- 
sumed outside the plant where generated, are new scrap, whether 
clean, rusty, or oily and whether generated recently or long before 
reclamation. Residues are new scrap if generated in processing scrap 
or refined metal. For example, flue dust from smelting brass scrap is 
new scrap. Zinc-chemical residues resulting from the consumption of 
zinc dust in the manufacture of sodium hydrosulfite are also new scrap. 
On the other hand, residues generated in processing ore or concen- 
trates are not scrap but “primary residue." Old mine tailings are 
primary residue because generated in processing ore. 


SECONDARY ALUMINUM 


The recovery of secondary aluminum from scrap totaled 243,666 
short tons valued at $80,068,648, a 35-percent increase in quantity 
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from the 180,762 tons, valued at $57,012,335, reclaimed from scrap 
processed in 1949. These values are calculated on the basis of the 
average prices received by producers of primary pig, which were 15.77 
cents 1n 1949 and 16.43 cents in 1950. 


TABLE 4.—Aluminum recovered from scrap processed in the United States, 
1949-50, in short tons 


Recoverable aluminum-alloy content of scrap 
processed 


Aluminum recovered ! from scrap processed 


t In accordance with common usage, the term “aluminum” covers aluminum alloys, and the figures 
include all constituents of the alloys recovered from aluminum-base scrap. 
2 Recoverable aluminum content of new aluminum-base scrap was 128,012 tons in 1949 and 156,978 tons in 


1950. 
3 Recoverable aluminum content of old aluminum-base scrap was 41,194 tons in 1949 and 70,981 tons in 1950. 


The recoverable aluminum-alloy content of old nonferrous scrap 
consumed increased 71 percent to 76,358 tons from 1949 to 1950, and 
that of new nonferrous scrap 23 percent to 167,308 short tons, although 
the increase in gross tonnage was about the same in each case. 
usual, over 99 percent of the aluminum recovered was used in alumi- 
num products. 

Production of all types of aluminum-alloy ingot increased in 1950, 
except miscellaneous ingot, which is recorded as minus 10,347 tons 
because of large receipts of foreign scrap melted into ingot form 
abroad for greater convenience in transportation. This material was 
tabulated by the Bureau of Mines as purchased ingot rather than as 
scrap consumed, under the rule that consumption of scrap should be 
recorded at the point where it loses its identity as scrap. This imported 
material appears as negative production when received and as posi- 
tive production when converted to specification ingot. Most of the 
ingot classed as miscellaneous is metal of such composition that it 
must be remelted and its composition changed by the addition of 
other metal. 

Output of copper-silicon aluminum alloys (each over 2.5 percent 
Si) increased 37,739 tons in 1950, and that of ingot and shot for 
deoxidizing and other dissipative uses rose 16,058. tons. The total 
recorded 1950 production of ingot was 53 percent greater than 
in 1949. Primary aluminum producers increased their secondary 
recovery 4 percent, and the foundries' output of secondary aluminum 
in castings rose from 3,872 tons in 1949 to 11,439 tons in 1950. 
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TABLE 5.—Production of secondary aluminum and aluminum-alloy products in 
the United States, 1948-50, gross weight in short tons 


Product 1948 1949 1950 

Secondary aluminum ingot: ! 
Pure aluminum (98.5 percent nndeaoůadauuaõ ll lll... 2, 328 326 2, 105 
Silicon (max. Cu, 1 percenttnndvtvd̃dd eee eee eee 11, 786 7, 376 10, 393 
Silicon (Cu, I to 2.5 percent 2. eee eee 4, 694 3, 532 5, 395 
No, amm deo decenti desnudo femmes 19, 509 10, 605 18, 063 
Other aluminum-copper (max. Si, 2.5 percent) alloys............ 3 17,612 31,955 4 6,043 
Copper-silicon (each over 2.5 percent) alloys.................... 80, 940 52, 900 90, 639 
Aluminum-copper- or aluminum-silicon-nickel alloys............ 3, 791 5,152 7, 46h 
Deoxidizing and other dissipative uses 94, 143 23, 828 39, 586 
Aluminum-base hardener. 3, 989 2, 209 4,697 
Al-Mg and Al-Zn alloys— ee 2, 860 2, 731 4, 907 
MS ³ A A 8 8, 387 6, 892 8 —10, 347 
NN RA A A A d a e 190, 039 117, 506 179, 20 
Secondary aluminum recovered by primary producers............... 93, 159 61, 990 64, 657 
Aluminum powder 8... 56 17 35 
Aluminum. alloy castings LLL eee nee ll ll. 5,289 3,872 11, 439 
Aluminum in chemicals hun 506 441 331 


1 Gross weight, including copper, silicon, and other alloying elements: total secondary aluminum and 
EES ingot contained 3,033 tons of primary aluminum in 1948, 2,206 tons in 1949, and 5,339 tons 
[4 . 4 
2 Includes 13,766 tons produced at Naval Air Stations and plants of contractors melting down arm y planes. 
3 Includes 1,785 tons produced at Naval Air Stations. 
4 Of the total, 1,810 tons were produced at Naval Air Stations and United States Air Force bases. 
§ Negative production indicates consumption of this material at smelters greater than production. 
* Does not include production measured as ingot for graining, powder, atomizing, or chemical purposes. 
Consumption of all types of aluminum scrap advanced in 1950, the 
total being 273,192 tons compared with 199,039 tons in 1949. The 
most important increases were in the use of most kinds of old scrap 
by the secondary smelters and foundries. Consumption reported by 
the foundries was higher partly because many aluminum foundries that 
had not previously filed reports with the Bureau of Mines did so for 
1950. Aluminum foundries consumed 5 percent of the total aluminum 
scrap used in 1950, whereas the brass foundries consumed 12 percent 
of the copper-base scrap reported as used. The latter can be used 
more conveniently at a foundry than aluminum scrap, because the 
composition of brass and bronze scrap and ingot can usually be deter- 
mined accurately enough by visual inspection of a fresh surface, 


whereas different aluminum alloys have much the same appearance. 


TABLE 6.—Consumption of old and new aluminum scrap in the United States 
in 1950, gross weight in short tons 


Manufacturers and foundries 


Remelters, smelt- 
ers, and refiners Aluminum roll- Foundries Total 
ing mills and and other 


Scrap item reduction plants | manufacturers 1 
New Old Now Old New Old 
scrap scrap scrap scrap | scrap | scrap 
Pure clippings, wire, and foil........... 14, 514 2, 929 17, 352 679 919 115 | 36, 508 
Castings and forgings. ................. 17,018 17, 074 2, 510 424 | 2,437 | 3,889 | 43,352 
Alloy sheet t.. 27, 611 7, 612 37, 953 1. 464 265 45 74, 950 
Scrap sheet and sheet utensil 9, 281 1,206 | 1,197 168 | 4,174 | 16,026 
Borings and turnings................... 37,573 |.......... 2562588 489 |........ 40, 687 
Aircraft scrap. .......... 2. ccc LLL cas. CN 16,498 |.......... 2 205 Luces EE 18, 793 
Miscellaneous aluminum and dross..... 18, 255 23, 682 98 513 101 227 | 42,576 


Total: EE 114, 971 77,076 61,744 | 6,572 | 4,379 | 8,450 | 273, 192 
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At aluminum plants where much scrap is used, more chemical or 
spectroscopic analysis is thus necessary than is economical at most 
foundries. Therefore, aluminum foundries in general rely more on 
alloy ingot as raw material than do brass foundries. 

The secondary smelters apparently more than held their own in the 
competition with the primary producers for scarce scrap, increasin 
their consumption of aluminum 49 percent or 63,575 tons, compare 
with 4 percent or 2,714 tons by the primary plants. It is difficult to 
compare the operations of the primary plants with those of the second- 
ary smelters. In some cases the former have foundries on the same 
sites with smelters or may have plants manufacturing aluminum- 
wrought products adjacent to rolling mills. In such instances scrap 
generated in the foundry or factory and consumed in the smelter or 
rolling mill is classified as home scrap and not reported. Where the 
foundry or factory is some distance from the smelter or rolling mill, 
process scrap generated at the first two and shipped to either of the 
second pair is classified as new scrap, regardless of plant ownership. 
Secondary aluminum smelters, except those owned by the primary 
producers, are not usually operated in connection with aluminum 
foundries or factories. 

Detailed information on primary aluminum may be found in the 
Aluminum chapter of this volume. i 


TABLE 7.—Consumers' stocks of aluminum-base scrap in the United States 
at end of year, 1949-50, gross weight in short tons 


Scrap item Dec. 31, 1949 | Dec. 31, 1950 
Castings and orglngsg eee een neon ee 2, 792 2, 422 
Sheet, turnings, clippings, et —ꝛ—aeaä—m 12, 917 11, 774 
Set ²x Y peetesdeslos E Ee 2, 212 1, 340 
Miscellaneous aluminum and dross 2, 244 1, 723 
o P 20, 165 17. 259 


Dealers’ buying prices for cast aluminum scrap averaged 7.75 cents 
a pound in January. The lowest monthly average was 7.25 cents in 
April, after which it rose each month for the remainder of the year; 
the December average was 15.75 cents and the annual average 10.10 
cents. Prices for new aluminum clippings followed the same pattern 
in 1950 as those for castings scrap, the average price for January 
being 10.75 cents, for April 10.25 cents, for December 19.25 cents, 
and for the year 13.16 cents. | 

The monthly average price of secondary aluminum ingot (No. 12 
alloy, at New York, as quoted by the American Metal Market) was 
16.50 cents & pound in January, was lowest in March at 15.88 cents, 
and increased to 30.75 cents in December, the average for the year 
being 21.08 cents compared with 17.35 cents in 1949. "The price of 
primary &luminum pig (New York American Metal Market), was 
17 cents & pound at the beginning of the year, increased May 19 to 
17.50 cents, September 25 to 18.25 cents, and October 3 to 19 cents, 
the average for the year being 17.69 cents. 

Imports of aluminum scrap, most of which were actually in ingot 
form, in 1950 were 67,959 tons compared with 40,120 tons in 1949. 
Exports were 800 tons in 1950 and 397 tons in 1949. 
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SECONDARY ANTIMONY 


Recovery of secondary antimony in 1950 from lead- and tin-base 
scrap totaled 21,862 short tons valued at $12,859,228, representing 
an increase of 21 percent in quantity but a decrease of 8 percent 
in value from the 18,061 tons, valued at $13,990,051, recovered in 
1949. The value was computed at 38.73 cents per pound in 1949 
and 29.41 cents in 1950, the average New York Aine price. 

Of the total secondary antimony recovered, 20,208 tons was 
reclaimed at secondary copper and lead smelters and 1,654 tons at 
primary lead refineries. 


TABLE 8.—Secondary antimony recovered from scrap processed in the United 
States, 1949-50, in short tons 


Recoverable antimony content of scrap processed | Antimony recovered from scrap processed 
Kind of scrap 1949 | 1950 Form of recovery 
New scrap: In antimonlal lead............ 
Lead-base................. 3, 085 3,091 || In other lead alloys 
II * In tin-base alloxg 
Total 3,085 | 3. 091 Grand total. 
Old scrap: 
Lead - base 14, 809 18, 602 
Tin-base.................. 167 169 
y AA 14, 976 18, 771 
Grand total... 18, 061 21, 862 


Consumption of battery plates rose 11 percent above the quantit y 
used in 1949 and yielded 50 percent of all secondary antimony re- 
claimed. Antimony reclaimed in antimonial lead, in other lead-base 
alloys, and in tin-base alloys increased in 1950. Lead remelters, 
smelters, and refiners recovered 97 percent of the total and manu- 
facturers and foundries the remaining 3 percent. Data on consump- 
tion of scrap from which antimony was reclaimed may be found in the 
tables on consumption of lead- and tin-base scrap in the sections of 
this chapter devoted to those metals. Products in which antimony 
was recovered are included in the lead- and tin-products table of this 
chapter, under the heading Secondary Lead. All the secondary 
antimony recovered in 1950, 21,862 tons, was used in metal products. 
Of the 15,494 tons of primary consumed in 1950, 9,626 tons were 
used in metal products. As far as could be determined, all secondary 
antimony was reclaimed in lead and tin alloys. Detailed information 
on primary antimony is given in the Antimony chapter of this volume. 

Light consumer demand and availability of foreign metal at a 
lower price caused the price of domestic antimony to drop from an 
average of 31.70 cents a pound in January to 26.43 cents in August. 
In September the average monthly price rose to 32.80, and in October 
it advanced to 33.78, where it remained to the end of the year. 
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SECONDARY COPPER AND BRASS 


The recovery of secondary copper from all classes of nonferrous 
scrap totaled 977,239 short tons valued at $406,531,424 in 1950, an 
increase of 37 percent in quantity over the 713,143 tons valued at 
$280,978,342 recovered in 1949. These values are computed at the 
average weighted price for all grades of refined copper sold by pro- 
ducers in the 2 years, that is, 19.7 cents in 1949 and 20.8 cents in 1950. 

The uptrend in copper-base-scrap operations at secondary copper 
smelters, brass mills, and foundries, which began in the latter ha E of 
1949, continued in 1950. Demand for copper products was at a high 
level due to national prosperity and increased when the Korean situa- 
tioh superimposed new military requirements upon those of the civil- 
lan economy. Recovery of copper from new scrap increased more 
than that from old (49 percent compared with 27) because heightened 
industrial activity increased the generation of plant scrap. 


TABLE 9.—Copper recovered from scrap processed in the United States, 1949-50, 
in short tons 


Recoverable copper content of scrap processed Copper recovered from scrap processed 


Kind of scrap 1949 1950 Form of recovery 1949 1950 
New scrap: As unalloyed copper: 
Copper-base. ............. 323, 666 485, 054 At primary plants 212, 392 189, 746 
Aluminum-base.......... 5, 293 6,765 At other plants 37, 097 70, 958 
Nickel-base............... 033 203 ——— 
¡PA A “é P! 250. 089 260, 704 
Zine- base 3 6 — 
— — - || In brass and bronze..........| 436, 457 679, 849 
! 8 329, 595 492,028 || In alloy iron and steel 1, 552 d 
=== || In aluminum alloys... ....... 9, 951 16, 621 
Old scrap: In other alloys................ 254 271 
Copper- bass 381, 491 481, 449 || In chemical compounds 14, 840 17, 413 
Aluminum- base 1. 450 2. 299 
ickel- base 436 1. 362 Total... 0.200000 463, 054 716, 535 
base 73 2 
in- base 97 97 Grand totalll 713, 143 977, 239 
Zinc-base................. 1 2 
Doll! 383, 548 485, 211 


Grand total 713, 143 | 977, 239 


Secondary copper smelters and brass mills produced approximately 
equal quantities of copper from scrap in 1949 and each group about 
two-thirds more in 1950. Primary producers' output of secondary 
copper declined from 215,214 tons in 1949 to 195,441 in 1950. Brass 
foundries increased their recovery of copper from copper-base scrap 
from 85,056 tons in 1949 to 116,767 in 1950. 

The decrease in secondary output by the primary producers was 
caused by the relationship between prices for virgin metal and scrap. 
Rises in prices for nonferrous primary metals were voluntarily held to 
& minimum by the producers as a means of stabilizing the market. 
The price of copper scrap purchased by primary plants depended 
largely on the price of copper, while that purchased by the ingot 
ale depended on the more flexible prices of brass ingots. Nor- 
mally, primary refiners buy a large proportion of the available copper 
scrap to make into refined copper, whereas the ingot makers buy a 
mallas proportion for alloying purposes. Primary producers' use of 
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TABLE 10.—Copper recovered from copper-base scrap processed in 1949-50, 
in short tons 


. Total copper 
From new scrap From old scrap recovered 
1949 1950 1949 1950 1949 1950 

By secondary copper smoelters............. 47, 407 74,719 | 150,218 | 251,861 197, 625 326, 58 
By 1 copper producers - 82. 617 88. 298 | 132,597 | 107,143 | 215, 214 195, 441 
By brass mills. s. 180,186 | 298,112 12, 268 19,310 | 192, 454 317, 42 
By eunaee 13, 027 23, 269 72, 029 93, 498 85, 056 116,767 
By chemical plants. 429 656 14, 379 9, 637 14, 808 10, 293 

MMM /r! ] ²˙w ] ⅛ũ wm suse» 323,666 | 485,054 | 381,491 | 481,449 | 705, 157 966, 503 


unalloyed scrap declined from 140,142 tons in 1949 to 114,314 in 1950; 
ingot makers' consumption of this scrap rose from 65,352 tons in 1949 
to 110,551 in 1950. The unusual condition may be attributed in part 
to the general scrap scarcity. In 1950 ingot makers frequently 
bought unalloyed copper scrap for use in making alloy ingot when 
they would have preferred brass or bronze scrap so that they could 
avoid the expense of purchasing zinc, tin, etc., to melt with the 
unalloyed scrap. Ingot makers are secondary smelters that normally 
produce copper-alloy ingot chiefly from copper-alloy scrap rather 
than from unalloyed primary metals or scrap. 


TABLE 11.—Consumption of old and new copper scrap in the United States in 
1950, gross weight in short tons 


Manufacturers and foundries 


Remelters, smelt- 


Foundries, 
ers, and refiners Brass mills chemical! plants, Total 
Scrap item and other scrap 
manufacturers 
New Old New Old New Old 
scrap Scrap scrap Scrap | scrap scrap 


——H—— —— | ————— |—— | ———— M | Eed 


No. 1 wire and heavy....... ...... ; ; 
No. 2 wire, mixed heavy, and light.. 41, 367 95, 936 40,556 | 65, 222 3, 542 4,773 191, 396 


Composition or red brass 50, 096 65, 910. AP eR 12, 864 22, 304 152, 173 
Railroad-car boxes AAA Kee DOO BEE AA AA 62, 236 63, 37 
Yellow brass 18, 736 62,385 | 310,682 | 3,206 | 5,047 9, 469 409, 525 
Cartridge cases.. 14 1,678 484 | 13, 354 2 68 15, 600 
Auto radiators (unsweated) ........|.......... A AAA A DE 397 45, 948 
Electroty pe shells. ........--.--.---|..-------- // ³·Ü¹mAq A A 30 1, (36 
ie 7,694 27, 541 1, 368 2 | 1,006 10, 910 48, 521 
Nickel silver- 22. c.c... 224 4, 482 16, 128 113 90 23 21, 060 
LOW DE A m 2, 169 150 20, 770 185 331 2, 044 25, (49 
Aluminum bronze 85 640 yl AAA 180 170 1, 251 
w-grade scrap and residues......| 99,681 | 217,507 |..........|........]----..-. 2, 046 319, 234 
!!! 1 254,840 | 1 577,484 | 422,253 | 24, 734 |229, 381 | 2 132, 480 | 1, 441, 172 


1 Of the totals shown, primary refiners reported the following: Unalloyed copper scrap, 68,554 tons of 
new and 45,760 tons of old; low-grade scrap and residues, 71,990 tons of new and 199,356 tons of old. 

2 Of the totals shown, chemical plants reported the following: Unalloyed copper scrap, 704 tons of new 
and 9,822 tons of old; copper-base alluy scrap, 26 tons of new and 185 tons of old. 


The low-grade scrap and residues consumed by the primary smelters 
consist chiefly of refinery brass, brass ashes and skimmings, foundry 
residues, and irony brass, the latter consisting of such objects as old 
radio sets, appliances with brass and iron parts, and motor armatures. 
The irony brass can be used more economically by primary smelters 


SECONDARY METALS—NONFERROUS 1107 


than by other consumers because the iron may be used in forming the 
matte, a mixture of iron and copper sulfides, which is an intermediate 
product in the operation of a primary copper smelter. 

Most primary plants make copper matte in reverberatory furnaces, 
but where large quantities of skimmings, scrap contaminated with 
iron, and other low-grade items are consumed a blast furnace is some- 
times used. Sulfur for the matte is provided by mixing ore or con- 
centrates with the scrap, the concentrates usually being sintered 
before smelting. Iron for the matte may be provided by the irony 
scrap, iron in the concentrates, scrap iron, or other sources. Iron is 
also & necessary constituent of the slag, but before it can form the 
latter by combining with lime and silica it must be oxidized. "The 
atmosphere of a blast furnace is normally reducing, but when oxides 
of copper and other metals are present in the charge the iron absorbs 
enough oxygen from them to enter the slag. The composition of the 
charge must be planned so that the quantities of copper, iron, lime, 
silica, sulfur, and oxygen will be in balance. The same results can 
also be obtained by using & reverberatory furnace, which some 
metallurgists prefer to the blast furnace. Advantages claimed for the 
blast furnace are continuity of operation (contrasted with cyclic 
operation of the reverberatory furnace), greater facility in charging, 
and greater flexibility, which means that wider variation in com- 
position of the charge is allowable. 

After removal from the blast or reverberatory furnace, the matte 
is treated in a converter where scrap, including irony material, may 
also be added, the iron, as well as the sulfur, providing fuel for the 
reaction. When the sulfur and iron have been burned off, the resultin 
blister copper is further refined in a reverberatory where unalloye 
scrap may be added. The next step is electrolytic refining, from 
which the copper emerges as cathodes for further refining in another 
reverberatory furnace and casting in refinery shapes. In this furnace 
only high-grade unalloyed scrap may be added. Oxidation of the 
last impurities is promoted by blowing with air, producing & copper 
oxide slag which is skimmed off and sent back to the blast furnace. 
Here the iron reduces the copper oxide to copper, which then enters 
the matte as copper sulfide. The iron is oxidized and enters the slag 
as a calcium iron silicate. Plants classed as primary smelters at times 
consume more scrap than primary material, but if any sulfur-bearing 
ores or concentrates are used in conjunction with the scrap, the 
primary plant procedure of making a matte is followed. 

Some secondary copper smelters operate blast furnaces or cupolas 
to smelt low-grade irony scrap; but if they use no sulfur-bearing 
material no matte is made, and the product of the blast furnace is 
then black copper, an impure metallic alloy requiring further furnace 
treatment. The iron may be oxidized for slagging 55 adding oxides 
to the charge, such as are contained in slag from a reverberatory 
furnace or brass ashes and skimmings. The use of blast furnaces at 
primary copper smelters has decreased since introduction of the 
flotation process, which has increased the proportion of fines in primary 
raw materials smelted; but the blast furnace and cupola still compete 
with the reverberatory furnace at secondary smelters and at primary 
plants where large quantities of low-grade contaminated scrap are 


treated. 
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Most foundries are small compared with smelters. They melt 
brass ingot or scrap in crucibles or small melting furnaces to make 
castings and are usually better-equipped to use ingot than scrap. 
When ingot is not obtainable in sufficient quantities, however, they 
naturally compete for the available scrap. Some large foundries use 
scrap almost entirely; others use nothing but ingot. It is, of course, 
feasible for a foundry to operate a smelter or a smelting department 
to provide its own ingots. Foundries often have access to scrap sup- 
plies through their customers, the plumbing-supply companies, which 
may obtain worn-out plumbing articles from their customers, in turn, 
as part payment on replacements. 

Primary copper smelters and refiners produced 189,746 tons of 
electrolytic grade and casting copper and a minor quantity of chemi- 
cals from scrap in 1950 compared with 212,392 tons of copper and a 
similar quantity of chemicals in 1949. The secondary copper smelters’ 
output in 1950, including brass ingot, brass and copper billets for 


TABLE 12.—Analysis and production of secondary copper and copper-alloy 
products in the United States, 1949-50 


Approximate analysis (percent) groei S 
Item produced from scrap 
Cu| Sn | Pb | Zn | NI Al 1949 1950 
Unalloyed copper products: 
Refined copper (electrolytic grade) 100 AA ones A lomo bass 211, 169 186. 122 
Casting copper DU d c E E VE 8 17, 245 20, 439 
Copper sheet, rod, tubing, eto UN AN AAA A sas IUS 17, 323 48, 421 
Copper powder „„ ß 2, 273 4,376 
Copper castings. ......................-- OB Los ee A Ge, EE xau cee 2, 079 1, 346 
E EE, y 8 250, 089 260, 704 
Brass and bronze ingots: i 
Tin eeh EE 88 10 |...... „ 12, 562 19, 193 
Leaded-tin bronze. ...................... 88 6| 1.51 4.5 |......|....-- 10, 659 18, 936 
Leaded red brass. ....................... 85 5 5 „ 71. 813 125. 461 
Leaded semired brass 81 3| 7 8 A 38, 427 68 718 
High-leaded-tin bronze. ................. 80 10 | 10 EE, A SE 14, 788 26, 648 
jp EE 84 61 8 y Sa IT, EEN 4, 592 9, 668 
Dil ¾˙¼—ĩ' es, 75 § 1] 20 A A A 5, 457 6, 615 
Leaded yellow brass 66 1| 3 30 A: E 17, 662 28, 105 
Manganese bronze 593353 2 "Ee 5 9, 670 12, 666 
Ae s bronze US, 89 d dr unu 9 A 10 2, 200 5, 018 
Nickel silver 58 1 1 14 |...... 
Dos eee 65 4|3 | 5 22 |... ) 3, 309 4, 276 
Low Draa 80 usta boss S 1, 812 2, 895 
Silicon bronze... N S 2, 233 3, 240 
Conductor bronze 94 2| 2 > E E 399 584 
Hardeners and special alloys............. / ² V 8 4. 343 8. 664 
I ³ ⁰ Ai r 200086 340. 687 
Brass-mill billets made by ingot max ers 2, 641 2, 828 
Brass and bronze sheet, rod, tubing, ete.3._....- 2... eee eee eee 265, 439 418, 57 
Brass and bronze castings 3. ———nnnꝶꝶ.n ee eee ««4ũ% ³ 3 4é2 99, 419 131, 963 
BYASS DOW dep. EE 886 906 
Copper in chemical products (contenttinnn dd . 14, 840 17, 413 


1 Gross weight of brass and bronze ingot. Includes 158,000 tons of copper, 6,364 tons of lead, 439 tons of 
nickel, 5,693 tons of tin, 25,665 tons of zinc, 64 tons of aluminum, and 3,821 tons of primary metals in 1949; 
and 276,046 tons of copper, 11,726 tons of lead, 659 tons of nickel, 10,321 tons of tin, 37,266 tons of zinc, 103 
tons of aluminum, and 3,966 tons of primary metals in 1950. 

? Gross weight of secondary brass and bronze in commercial shapes. Includes 189,027 tons of copper, 
2,187 tons of nickel, 3,053 tons of lead, 221 tons of tin, 70,500 tons of zinc, and 151 tons of aluminum in 1949; 
and 298,930 tons of copper, 2,904 tons of nickel, 4,646 tons of lead, 467 tons of tin, 111,499 tons of zinc, and 125 
tons of aluminum ín 1950. 

3 Gross weight of secondary metal in brass and bronze castings. Includes 78,050 tons of copper, 45 tons of 
nickel, 10,381 tons of lead, 4,045 tons of tin, 6,727 tons of zinc, and 162 tons of aluminum in 1949; and 104,709 
tons ón one 74 tons of nickel, 13,735 tons of lead, 5,591 tons of tin, 7,812 tons of zinc, and 42 tons of alumi- 
num 50, 
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brass mills, refined copper, copper powder, copper shot, and copper 
chemicals, totaled 394,665 tons gross weight, or 60 percent more than 
in 1949. Brass mills recovered 436,701 tons of nonferrous metals, 
including copper, tin, lead, zinc, and aluminum, from scrap in 1950 
compared with 269,577 tons in 1949, an increase of 62 percent. The 
smelters' recovery of secondary copper was a little greater than that 
of the brass mills, but the total secondary recovery of the brass mills 
was greater because their scrap contained a greater proportion of 
zinc and metals, other than copper, than the scrap consumed by the 
smelters. The scrap used and the alloys produced by ingot makers 
average much higher in copper than brass-mill material. 

The ingot produced at the smelters is used chiefly for castings. It 
contains tin to make the alloy nonporous and resistant to pressures. 
Without tin, pipes and valves filled with liquid or vapor under pres- 
sure would sweat; tin also resists corrosion. Lead makes casting 
alloys easy to machine, but in sheet brass it causes soft spots. Tin in 
sheet brass causes season cracking around grain boundaries. The 
chief alloys for wrought-brass products are those containing about 
two-thirds copper and one-third zinc. 


TABLE 18.— Consumption of copper and brass materials, by principal consuming 
groups, in short tons, 1949-50 


Foundries 


Primary and other | Secondary 
Item consumed producers Brass mills | Wire mills manu- smelters 
facturers 
1949 
Copper-base scran. 415, 498 275, 5590999 131, 093 273, 987 
Primary material.......................... Jr A GE 
Refined cCODDOE AA e See 478, 126 677, 223 21, 808 4, 463 
Brass ingot AAA 8 2 2, 204 20% 380 ; 
e e A N ð¹uꝛA ·ͥã=ꝛKddd . Ri E dut. 
Senne x ,,, 9, 015 
1950 
Copper-base scrap. ........................ , 660 446, 987 |............ 151, 124 446, 664 
Primary material.......................... 11239, 834 EAN A APA A Ss ce 
Rennende pe. easianó re 675, 100 54 9 6, 209 
r EE 1, 936 1, 834 343, 428 
AA EE 1208, 515 E A EE 
PAL A EE 1,19] |... nat | 553 16, 143 


3 Recoverable copper content; gross weight not available. 


It will be noted from table 13, showing estimated consumption of 
copper materials by principal consuming groups, that the primary 
producers’ decrease in consumption of scrap was much more than 
counter-balanced by their increased use of primary raw material. 
The brass mills and secondary smelters had about the same scrap 
consumption in 1950 and the same increase over 1949 consumption. 
The former group increased its use of refined copper 41 percent, whereas 
- its scrap consumption increased 62 percent. Consumption of refined 
copper by wire mills rose 5 percent. Foundries’ consumption of scrap 
rose 15 percent and of brass ingot 71 percent in 1950 over 1949. 

Consumption of brass ingot actually reported by foundries re- 
spouding to Bureau of Mines questionnaires was 69 percent greater 
in 1950 than in 1949, totaling 273,433 short tons compared with 
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162,188 tons. In addition to the 273,433 tons reported by the found- 
ries, 3,823 tons were consumed by brass and wire mills, and 531 
tons were exported. Data on imports of brass ingot are not readilv 
available, but of the 23,486 tons of brass scrap imported in 1950 
much was probably melted into ingot form abroad for convenience 
in transportation. Brass ingot makers shipped 343,959 tons of brass 
ingot to foundries in 1950 and 204,969 tons in 1949. On the assump- 
tion that shipments equal domestic consumption plus exports, the 
foundry consumption survey achieved 80 percent coverage in 1950 
compared with 81 percent in 1949. Over 3,300 plants were canvassed 
both years. 

In table 14 ingot consumption reported in the 1950 foundry survey 
has been classified by nine general types and by States and geographic 
divisions. Similar breakdowns for earlier years have been published 
in past Mincrals Yearbooks. As in 1949, the geographic division 
containing Ohio and Illinois consumed more than any other division— 
128,637 tons—and Ohio more than any other State—45,560 tons. 
The division using the next largest total, 70,621 tons, was the Middle 
Atlantic, in which the New York metropolitan area lies. These two 
regions together consumed 73 percent of the total quantity used by 
foundries. Consumption of composition ingot, the largest item, 
amounted to 169,166 tons, or 62 percent of the total. 


TABLE 14.—Foundry consumption of brass ingot in 1950 by geographic division 
and States, in short tons 


High Man- 
Geographic division Tin EE pedes leaded d ga- Hard- Nickel Low Total 
and State bronze bronze brass |, tin Das nese | eners | silver | brass 
bronze bronze 
New England: 
Connecticut 312 | 3, 730 | 5,015 856 | 2,604 216 9 4 96 842 
Maine..............- 11 7 193 40 39 „ 20 317 
Massachusetts 758 | 2,397 | 5,361 568 548 431 16 47 171 | 10, 297 
New Hampshire 18 42 830 130 834 11 1 40 4 1, 910 
Rhode Island........ 30 244 615 57 36 1 d cce 33 1, 019 
Vermont... WEE, EEN 113 i I| A AAA A 114 
d CC BEE 1,129 | 6,420 | 12,127 | 1,652 | 4,025 698 33 91 324 | 26,499 
Middle Atlantic: 
New Jersey, 1,182 | 1,087 | 5,704 78 809 257 8 30 180 9,335 
New York........... 1, 301 4, 500 | 12, 638 1,014 325 | 1,147 100 239 555 21, 819 
Pennsylvania........ 2, 102 5,093 | 21, 965 1, 470 2, 703 | 2, 885 | 2,028 131 | 1,090 39, 467 
Total. dessous 4,585 | 10,680 | 40,307 | 2,562 | 3,837 | 4,289 | 2,136 400 | 1,825 | 70,621 
East North Central: 
IIlinols 22222 934 | 3,088 | 21,571 763 871 | 1,323 223 312 840 | 29,925 
Indiana.............- 163 248 | 10, 953 897 200 242 467 27 37 13, 234 
Michligan............ 237 | 3,736 | 16,963 767 | 1,963 R20 274 5 55 | 24,820 
rr 2,124 | 10,110 | 27, 883 3, 307 561 748 118 83 626 45, 560 
Wisconsin 675 | 1,401 | 7,206 | 1,321 | 3,329 419 15 635 97 | 15,098 
HN E EEN 4,133 | 18,583 | 84,576 | 7,055 | 6,924 | 3,552 | 1,097 | 1,062 | 1,655 | 128,637 
West North Central: 
I 186 71 2, 439 69 69 Ff: 0| efr 8 1 2, 918 
Kansas..............- 5 1 98 289 20 I WEE 409 
Aiinnesotg. .......... 274 534 2, 492 59 275 60 4 |......- 16 3. 714 
Missouri............. 289 494 | 2,695 33 1,730 56 66 1 222 5, 586 
Nebraska and South 
Dakota............ 1 148 / A A 4 N TA 496 


—— — | E A AE EE 


— . — — ` E | eege | ns | | — ——— | ege | A | ——À— 
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TABLE 14.—Foundry consumption of brass ingot in 1950 by geographic divisions 
and States, in short tons—Continued 
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H igh Man- 
Geographie division | Tin Leaded Leaded | es pee ga- | Hard- [Nickel] Low | Total 
an te ronze ti nese | eners | silver rass 
bronze | brass 5 brass bronze 
South Atlantic: 
elaware............ 23 1 356 A C7171... 4 401 
Florida . 6 20 27 M penates ¡E MAA PER PE 71 
Georgia 4 368 117 ; EDEN 2 494 
Maryland and Dis- 
trict of Columbia... 51 339 477 129 |........ 14 JO |....... 30 1, 050 
North Carolina 8 f(s (ena 315 |... . 350 
South Carolina 6 13 o 7 27 
Virginia 99 462 96 85 183 52 1813 2 997 
West Virginla — 1 80 4, 763 1 219 1y/!;ͤ W A 5, 065 
Tot all 196 1. 283 5, 867 236 717 88 30 |....... 38 8, 455 
East South Central 
Alabama 70 277 3, 236 76 354 386 50 22 153 4, 624 
Kentucky............ A 179 110 6 19 |....... | ll SERERE 4 324 
Mississippl........... rap rM II/ AA PA: PEA E 21 
Tennesse 120 505 579 60 128 24 4 3 1. 422 
TTotal............ 202 961 3, 939 142 501 410 55 24 157 6, 391 
West South Central 
Arkansas............. 2 s lcseu- ]] E PON AA CORRER 6 
Louisiana............ 10 8 60 899 10 A bs 6 103 
Oklahoma 271 408 101 477. 9 EE . 837 
exaS..............-- 82 350 1, 285 17 3 185 Mis cts 36 1, 960 
Total............ 3065 766 1, 450 73 3 204 3 42 2. 906 
Mountain: 
Arizona and New 
Mexlco.............]..-..... 8 // A AA WEE, ET 21 
Colorado............. 63 46 37 78 2 I 5 244 
Idaho J ꝗ ñ e ³ h 8 7 
Mill ² ² YYY e e 8 FCC 3 
TTT ͤ A 19 771 EE ?„!„ 8 44 
Total............ 70 73 73 78 2 15 ^ X A 5 319 
Pacific: 
California 400 1,089 | 12, 624 712 362 472 15 17 342 16, 033 
Oregon 10 102 107 [6 uus 12 l9 [LEID AoLic 246 
Washington.......... 60 64 42 $ 3 38 | RM AA EE 203 
Total............ 470 1, 245 | 12, 773 717 377 525 16 17 342 16, 482 
Grand total 9, 996 3.452 1.0% 4, 627 | 273, 433 


| 12,676 | 18, 749 


Consumer's stocks of copper-base scrap at the end of 1950 were 
little changed from those at the end of 1949, except for increased hold- 
ings of low-grade material by primary producers. However, during 
most of 1949 stocks at secondary smelters were well above 30 days 
supply, whereas during all of 1950 they were considerably below 
monthly consumption. 


TABLE 15.—Consumers’ stocks of copper-base scrap in the United States at end 
of year, 1949-50, gross weight in short tons 


Scrap item Dec. 31, 1949 Dec. 31, 1950 
Unalloyed A A sa Leu Ca MEE 12, 937 16, 674 
Copper-base alloy hh 46,011 41, 826 
Low-grade scrap and resldues 2... LL LLL ll... llllll.- 34, 999 60, 702 
ell. /) ͤ ³ĩð— tote 8 93, 947 119. 202 
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Dealers' buying prices for No. 1 composition scrap increased from 
11.12 cents in January to 18.87 cents in November, then declined to 
17.15 cents in December, the average for the year being 14.31 cents. 
The price of this scrap followed the price of copper at a level approx- 
imately 8 cents lower. Theprice of No. 1 heavy copper scrap averaged 
13.62 cents in January through March, then increased to 24.75 cents 
in November, declining to 20.25 cents in the final month of 1950, the 
average for the year being 17.67 cents. 


TABLE 16.—-Brass and copper scrap imported into and exported from the United 
States, 1946-50, in short tons 


Imports for consumption: 


Brass sera zzz 4. 008 112. 393 59. 984 , 486 38, 092 

E Scrap op err 1, 030 5, 957 9, 334 6, 765 31, 409 
xports: 

Brass scrap...-...-..---.-------------- 1, 184 3, 157 6, 584 13, 963 9 004 

,, Ge E 909 969 2, 266 284 9, 445 


- SECONDARY LEAD 


Lead recovery reported by secondary smelters increased from 
412,183 tons valued at $130,249,828 in 1949 to 482,275 tons valued at 
$130,214,250 in 1950; this represents a quantity gain of 17 percent. 
However, about half of the apparent increase in scrap recovery in 1950 
was due to greater coverage of the survey. The companies that 
failed to report lead scrap operations to the Bureau of Mines in pre- 
vious years did so in 1950. Another 15 percent of the gain was attrib- 
utable to increased use of copper-base scrap, some types of which 
contain appreciable percentages of lead. The gain in recovery at 
lead plants reporting for both 1949 and 1950 was about 26,000 tons. 

Value of lead recovered has been computed for both years on the 
basis of the yearly average weighted prices of all grades of refined lead 
sold by producers, or 15.8 cents in 1949 and 13.5 centsin 1950. For the 


TABLE 17.— Lead recovered from scrap processed in the United States, 1949-50. 
in short tons 


Recoverable lead content of scrap processed | Lead recovered from scrap processed 
[ 
Kind of scrap 1949 1950 Form of recovery 1949 1950 
New scrap: As metal: 
Lead- bas 42, 930 46. 370 At primary plants 23, 230 5. 455 
Copper- base 5, 113 8. 385 At other plants............! 129,396 123, 858 
i! 48, 043 54, 755 Pr 152. 626 129, 313 
Old scrap: In antimonial lead 1. 172, 742 225, 640 
Battery lead plates 210, 611 242, 213 || In other lead alloys........... 78, 894 107, 635 
All other lead-base........ 138, 708 163, 398 || In copper-base alloys........- 7,440 | 18,695 
Copper-base. ............. 14, 738 21,586 || In tin-base alloys............- 481 992 
Tin-base............-..... 23 23 
Total A A 364,140 | 427. 520 Vol dos 250. 557 | 352.962 


Grand total.. 412, 183 | 482, 275 | Grand total............. 412, 183 | 482, 275 


Includes 32,705 tons of lead recovered in antimonial lead from secondary sources at primary plants in 
1949 and 38,383 tons in 1950. 
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fifth successive year, recovery of lead from scrap was greater than 
domestic mine production. 

Production of refined soft lead decreased 14 percent from 156,910 
tons, with a secondary lead content of 152,626 tons, in 1949 to 135,178 
and 129,313 tons, respectively, in 1950. However, antimonial lead 
"produced increased 36 percent, with the secondary lead content 
advancing 31 percent. Lead recovered in solder rose 25 percent, in 
type metals 52 percent, and in lead-base babbitt 33 percent. Total 
output of the secondary lead industry increased 19 percent over 1949 
owing to a 13-percent increase in the use of scrap and to a more than 
100-percent increase in the use of primary metals. As shown in table 
18, the gross weight for most items is considerably greater than the 
total secondary metal content. Most of the differences represent 
primary metal, added to melts of scrap to bring the composition up 
to specifications. In the case of antimonial lead, the difference be- 
tween gross weight and total secondary metal content is 23,713 tons, 
which represents primary lead, primary antimony, and elements not 
listed in the table. In 1950 secondary smelters consumed 111,581 
‘tons of primary lead, 7,425 tons of primary antimonial lead, 20,551 
tons of primary and detinners' brand tin, 7,014 tons of primar 
antimony, and 399 tons of miscellaneous metals, in conjunction with 
scrap and secondary metals. 

Primary lead refineries recovered 44,739 tons of lead from scrap 
in 1950 or 9 percent of the total lead reclaimed. Of this quantity, 
5,455 tons were refined soft lead, 38,383 in antimonial lead, and 901 
in solder, compared with 23,230, 32,705, and 917 tons, respectively 
in 1949. Antimony content of the secondary antimonial lead reco vered 
was 1,654 tons. 

A total of 609,877 tons of lead-base scrap was treated in 1950. 
Use of battery-lead plates increased 33,341 tons (11 percent) from 1949 
to 1950, soft lead 10,737 tons (21 percent), hard lead 16,936 tons 
(125 percent), mixed common babbitt 6,900 tons (38 percent), solder 
8,812 tons (67 percent), and type metals 8,685 tons (60 percent). 
Use of cable-lead scrap dropped 27 percent, and there was a 3-percent 
decrease in the treatment of drosses and residues. Smelters’ heaviest 
operations were in the last quarter of the year, reaching the highest 
point in October, with November and December following in that 
order. The lowest recovery of the year was in April. 

Plates from worn-out batteries constitute about three-fifths of the 
total lead scrap used. In 1950 consumption of this material was 
349,383 tons, or 57 percent of the total. A few primary lead plants 
smelt their plate scrap with ore or concentrates; some add plate 
scrap when smelting drosses to increase the lead in the charge, but 
usually in both primary and secondary plants the plates are treated 
separately. 

When the product is to be antimonial lead, battery-plate scrap is 
treated in a blast furnace. Old plates have a coating of lead oxide, 
lead sulfate, and usually a little sulfuric acid. The impurities to be 
removed in the smelting operation, including the oxygen, the acid, 
and the separators, constitute about 30 percent of the total weight of 
scrap in the charge. The sulfur forms a matte with some of the lead, 
copper, and iron, the last being added as mill scale, cast iron, or iron 
oxide. The iron also enters the slag in combination with lime and 
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TABLE 18.—Shipments! of secondary lead, tin, and lead- and tin-alloy products 
` in the United States in 1950, gross weight in short tons 


Gross Secondary metal content 
Product weight of 
products 1 Tin Antimony 
Refined pig lead........................... 100,941 | 100, 9411 ]-.-.....-... 
Remelt lead................. Ll lll ll... 31,839 - , ³˙Ü¹—ũ¾ð³ AE li Sensex 
Lead foil acce c ti ads „ß GE EH 
Ve WEE 135 1784 - 1129313 deel ees 
Refined pig tin. 3,790 e A 
Renielt inn... 8 869 rr. EE 
MOU Sie. eec ] ¾˙»— . NN 77 / AAA 
! ts eesti te 4, 736 % 8 
Lead and tin alloys: 
Antimonial lead......................- 262, 996 290 13, 326 27 
Common bahh rere 37. 291 1, 735 2, 854 133 
Genuine babbitt ococccccccccoooo 2, 466 579 117 45 
Other tin babbitts g- 1, 960 294 120 25 
Soldo A A seu ee ae 101, 893 9, 195 518 8 
ENT A 51, 424 2,873 4, 729 2 
Miscellaneous lead-tin alloys.......... 2, 827 147 5 ᷣͤ l 
g KC EE 460, 857 15, 113 21, 756 260 
Composition foil... ocio 712 103 106 |......-...-- 
Tin content of chemical products.......... 701 UN APA e 


1 Most of the figures herein represent shipments rather than production of the items involved. However, 
it has been necessary to record actual production figures in some instunces where the information is secured 
from reports on that basis. 

2 Difference between gross weight of products and secondary metal content represents added primary 
metals or impurity content. 


silica. The silica may be added as gravel, but much of it comes from 
the coke used. The copper comes from the copper terminal connec- 
tions mixed with the plate scrap. In the reducing atmosphere of the 
blast furnace or cupola, the lead oxide is reduced to lead and, with the 
antimonial lead, gathers the silver, copper, and bismuth in the molten 
bath at the bottom of the furnace. The matte settles above the metal 
and slag above the matte. The matte is usually discarded, but the 
slag may be reused in subsequent charges. After the molten metal is 
drawn into a kettle, the copper is removed by the addition of sulfur. 
A small percentage of silver, about 0.025, is residual in battery plates 
and originates in the antimonial lead used in making the plates. It 
is not economical, even at primary plants, to desilverize antimonial 
lead unless the antimony is removed first. 

In making soft lead from plate Seam, a reverberatory furnace is 
used. Some of the lead is changed, by blowing, to lead oxide, which 
oxidizes the antimony, forming an antimonial lead slag containing 
about 25 percent antimony, which may be returned to the blast 
furnace for production of antimonial lead. The antimony content of 
the soft lead may be reduced further by means of caustic soda. The 
silver cannot be economically separated at, secondary smelters because 
the quantity recovered would not justify installation and operation of 
desilverizing equipment. The bismuth also is difficult to remove. 
These disadvantages hamper the secondary plants in competing with 
the primary producers in the production of the higher grades of 
refined lead. Data are not available to show how much of the refined 
lead produced from scrap at primary smelters and refineries was 
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desilverized. Production of secondary refined lead at primary plants 
decreased to 5,455 tons in 1950, whereas output of antimonial lead, 
most of which was secondary, increased to 57,959 tons at these plants. 
Detailed information on primary lead is given in the Lead chapter of ' 
this volume. 


TABLE 19.—Consumption of old and new lead scrap in the United States in 1950, 
gross weight in short tons 


Remelters, smelters, Manufacturers and 
and refiners foundries 
Scrap item 


New scrap | Old scrap | New scrap | Old scrap 


Cable lead sete ĩ ³ A 8 
Bat tery-lead plates 
Mixed common babbitt. 0000 Lo oo 
Solder and tinny leaaed .. 
Type metals......... 5. c ceci cnl ] wſlbl“ CES 
Dross and residues 


Treatment of soft lead and solder scrap is essentially a remelting 
operation at secondary smelters. Type metal and babbitt scrap may 
be smelted together in & reverberatory furnace to produce either 
babbitt or type metal. 

During the first 4 months of 1950 the market for lead was dull. 
During this period monthly consumption, as recorded in the lead- 
consumption survey, ranged from 75,548 tons in February to 86,626 
in March, whereas in other months of the year usage ranged from 
93,300 tons in July to 126,090 in October. Lead-scrap consumption 
followed about the same pattern as that of refined metal. A second 
mild winter had lightened operation of the battery industry, which 
consumes most of the antimonial lead produced by the secondary 
smelters, and was a factor in the small rate of use in the early months 
of the year. Also demand for lead in foreign countries had fallen, 
increasing the lead available for export to the United States. The 
latter, together with the low tariff on lead and devaluation of foreign 
currency, caused a record-breaking quantity of lead to be imported in 
1950 and weakened the market for domestic metal. With the out- 
break of the Korean War and the accompanying increase in industrial 
activity, prices and demand for both scrap and refined lead increased 
rapidly, and toward the end of the year the National Production 
Authority started regulatory controls limiting inventories as an 
antihoarding measure. Smelting charges on battery plates were high 
at $55 to $65 during the first quarter, gradually decreased to $25 in 
September, and rose slightly to $32.50 in late December, denoting the 
trend from plentiful to tighter supplies. 

Percentage and remelt metals circulated among remelters, smelters, 
and refiners in 1950 totaled 37,658 tons, consisting of 4,320 tons of 
solder, 2,663 of lead-base babbitt, 7,174 of soft lead, 20,876 of anti- 
monial lead, 1,576 of type metals, 828 of cable lead, 159 of tin-base 
babbitt, 59 of remelt tin, and 3 of pewter. 
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TABLE 20.—Consumers’ stocks of lead-base scrap in the United States at end of 
year, 1949-50, gross weight in short tons 


Scrap item Dec. 31, 1949 


Unalloyed EE 
ES A A A A 
Drosses and residues gꝛ nnn 


Smelters' stocks of lead alloys and drosses gained 28 and 20 percent, 
respectively, during the year but were 19 percent lower in unalloyed 
lead. Inventories on December 31 totaled 56,639 tons, an over-all 
gain of 21 percent; and smelters’ year-end stocks of secondary metals 
totaled 23,115 tons, a decrease of 15 percent. 

The price of lead scrap and secondary lead E upon the price 
of primary lead. Between August 1949 and April 1950 there were nine 
successive drops in the price of primary lead, reducing it from 15.125 
cents a pound to 12.00 cents on January 1 and to 10.50 cents a pound 
on March 14. Thereafter, although there were two decreases in June, 
the trend was upward, and the price reached 17 cents on October 31 
where it remained to the end of the year. Prices for heavy scrap lead 
followed very much the same trend on a level a little over 2% cents a 
pound lower; the average for the year was 10.90 cents. 

General imports of lead scrap totaled 20,085 tons (lead content) in 
1950 compared with 14,649 tons (lead content) in 1949. 


SECONDARY MAGNESIUM 


Secondary magnesium (including alloying ingredients) recovered 
from scrap in 1950 totaled 7,740 short tons valued at $3,410,244 com- 
pared with 5,962 tons valued at $2,444,420 in 1949. Values have 
been calculated at 20.5 cents a pound in 1949 and 22.03 cents in 1950, 
the average prices for magnesium ingot (98.5 percent), f. o. b. Freeport, 
Tex., for the 2 years. Primary production in 1950 was 15,726 tons, 
all from operations at the Freeport, Tex., plant of Dow Chemical Co. 


TABLE 21.—Magnesium recovered from scrap processed in the United States, 
1949-50, in short tons 


Recoverable magnesium-alloy content 
of scrap processe 


Magnesium recovered ! from scrap processed 


kind of scrap 1949 1950 Form of recovery 

New scrap: Magnesium-alloy ingot ? (gross 
Magneslum-base.............. 3, 023 2, 770 weight) A ead beads 

=== | Magnesium-alloy castings (gross 

Old scrap: weight)... 
Mngnesium.-base 2, 837 4, 798 itn ect rate shapes........ 
Aluminum-base............... 102 172 || In aluminum alloys.............. 

— ——— || In zinc alloys..................... 

C» 2, 939 4,970 || Chemical and other dissipative 
= EH 

Grand total... .............. 5, 962 7,740 || Cathodic protection 
l Grand total. ............... 


1 Includes alloying elements. 
2 Figures include secondary magnesium and alloying elements incorporated in primary magnesium ingot. 
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Consumption of primary magnesium, including pure, magnesium and 
magnesium content of primary alloy, totaled 18,051 tons compared 
with 11,947 tons in 1949, 
M.agnesium recovered from scrap in magnesium-alloy ingot de- 

creased 13 percent from 1949 to 1950, but magnesium recovered by 
making deiert 5 from scrap increased 1,823 tons, or 268 percent. 
Recovery in all other products also increased, except in cathodic pro- 
tection, for which 311 tons of scrap (recoverable content) were con- 
verted into anodes in 1950 compared with 555 in 1949. Seconda 
magnesium ingot cousumed in 1950 was 5,039 tons compared wit 
3,809 in 1949. Magnesium-scrap consumption increased from 6,458 
tons in 1949 to 8,367 in 1950. There were increases in the use of all 
types of magnesium material, including primary magnesium, primary 
magnesium alloy, secondary ingot, and scrap. An indeterminate 
quantity of secondary metal was contained in the primary alloy con- 
sumed. Old scrap constituted 62 percent of the total scrap used in 
1950 compared with 48 aen in 1949; the increase resulted from 
greater consumption of old cast scrap. 

The price of remelt magnesium ingot remained at 18 to 18.5 cents 
& pound when the price of primary metal held at 20.5 cents. "The 
latter was increased to 21.5 cents on June 1, 1950; the remelt price 
immediately began to rise and was soon &bove the primary quota- 
tion, being quoted at 32 cents at the end of the year when the price 
of primary metal was 24.5 cents. "This is another illustration of 
restraint in advancing primary prices while quotations for secondary 
metal were rising unchecked. 


TABLE 22.—Stocks and consumption of magnesium scrap in the United States 
in 1950, gross weight in short tons 


Stocks 
Consumption 


Scrap item during 1950 
Dec. 31, 1949 | Dec. 31, 1950 
2 AA » 2, 113 5, 795 
Solid Musis e EEN 737 1, 597 
Borings, grindings, drosses, eto 27 975 


FFC , 8, 367 


Use of magnesium in aircraft construction rose in 1950, and this 
will later cause an increase in the recovery of secondary magnesium 
from wrecked and obsolete aircraft. It be difficult, however, for 
consumers to record it as aircraft scrap, because it will have to be sepa- 
rated from the aluminum aircraft scrap, and most of it will have 
lost its identity as aircraft material by the time it reaches the smelter. 


SECONDARY NICKEL 


The recovery of secondary nickel from nonferrous scrap in 1950 
. totaled 8,795 short tons valued at $8,408,020, an increase of 55 percent 
in quantity over the 5,680 tons valued at $4,877,984 recovered in 1949. 
The total value was calculated at 47.80 cents a pound in 1950 and 42.94 
cents in 1949, the average spot-delivery prices of Grade F nickel ingots 
and shot in 10,000-pound lots at New York. 
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The 1950 increase in recovery virtually equaled the 1949 decline. 
More secondary nickel was recovered in copper-base alloys in 1950 
than in any other type of product (3,522 tons compared with 2,438 
in 1949). Most of this came from nickel-silver scrap, a copper-base 
item, used at brass mills. There was a 2,601-ton increase in the recov- 
ery from old nickel-base scrap because more old Monel metal was used 
at steel plants than in 1949. This operation also increased the nickel 
recovered iniron and steel. Aside from the nickel obtained from scrap, 
the only production of nickel in the United States was a small quantity 
recovered as a byproduct from electrolytic copper refining. etailed 
information on primary nickel may be found in the Nickel chapter of 
this volume. 


TABLE 23.— Nickel recovered from scrap processed in the United States, 1949-50, 
in short tons 


Recoverable nickel content of scrap processed Nickel recovered from scrap processed 
Kind of scrap 1949 1950 Form of recovery 1949 1950 
New scrap: b AS met!!! 46 535 
Nickel- base 1. 335 636 || In nickel-base alloys 1, 062 1, 336 
Copper-base. ................. 1, 958 2, 796 || In copper-base alloys............- 2, 438 3, 522 
Aluminum-base............... 473 582 || In aluminum-base alloys......... 668 874 
— ln lead-base alloy 21 39 
¿y iae bep AS 3, 766 4,014 || In cast iron and steel 1. 1, 201 1, 824 
chemical compounds 665 
Old scrap: 
Nickel-base..................- 1, 234 3, 835 Grand total................ 5, 680 8, 795 
Copper-base.................- 482 657 
Aluminum-base 193 289 
d-base..................... S T guess 
TO EE EEN 1, 914 4, 781 
Grand total................. 5, 680 8, 795 


1 Includes only nonferrous nickel scrap added to cast iron and steel. 


Consumption of nickel scrap totaled 27,501 tons in 1950 compared 
with 18,160 tons in 1949. Use of all items increased, the principal 
gains being 6,774 tons in nickel silver (a copper-base item), 1,456 
tons in Monel metal, and 788 tons in unalloyed nickel scrap. The 
total does not include nickel-bearing iron and steel scrap. 

Most scrap residues are dee? as byproducts resulting from the 
use of metals in various ways and are classed as new scrap. Exosptioriá 
are some nickel catalysts which are metal residues or salts. When 
no longer usable as catalyzers, they are classed as old scrap because 
they are worn-out material. The Raney nickel catalyst is aluminum 
nickel alloy, from which the aluminum has been dissolved with caustic, 
leaving a nickel-sponge residue. This residue may be used as a 
catalvst for & considerable period, sometimes several years, before 
it becomes so saturated or poisoned with impurities that it ceases to 
function. It is then sold to chemical plants, where the nickel is 
reclaimed as a nickel salt, which can again be used as a catalyst or 
in other ways. 
During the first 5 months of 1950, while the price of primary nickel 

was 42.97 cents & pound, prices quoted by dealers at New York were 
17.5 cents for nickel sheet and clippings scrap and 11.5 cents for 
Monel-metal clippings. The advance of the primary price to 50.97 
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TABLE 24.—Consumption of old and new nickel scrap in the United States in 
in 1950, gross weight in short tons 


Remelters, smelters, Manufacturers and 
and refiners foundries Total 
Scrap item AAA AA WE e 
use 
New scrap | Old scrap | New scrap | Old scrap 

Unalloyed nickel... 127 99 5A 918 1, 198 
Monel metallallllMMMMh:½eU᷑C 297 1, 608 192 2, 362 4,459 
Nickel silver h. 224 4, 482 16, 218 136 21, 060 
Miscellaneous nickel alloys................ dN autom DE 110 148 
Nickel residues „ 205 332 636 
C ties 785 6, 189 16, 669 3, 858 27, 501 


1 Copper-base scrap, and so tabulated except in this table and table 25. 


cents on June 1 was accompanied by increases in scrap prices to 
27 cents for nickel sheet and clippings and 16 cents for Monel-metal 
clippings. On September 21 the scrap prices rose to 47.5 and 20 cents, 
respectively, for the two types mentioned, whereas there was no 
increase in the primary price until December 13, when it was quoted 
at 53.80 cents a pound. On October 25 the scrap prices changed to 
65 and 25 cents, respectively, where they remained until the end of 
the year. 


TABLE 25.—Consumers’ stocks of nonferrous nickel scrap ! in the United States 
at end of year, 1949-50, gross weight in short tons 


Scrap item Dee. 31, 1949 Dee. 31, 1950 
Unalloyed Miceli . bee Seed 139 599 
Nonferrous nickel alloy 2, 866 2, 476 
TEE EEN 104 763 
Total AAA NN O ʒ 3,109 3, 838 


1 Includes nickel-silver scrap. 


Imports of nickel scrap in 1948, 1949, and 1950 were 1,270 (revised) 
1,429 (revised), and 625 tons, respectively. Exports in 1950 totaled 
2,838 tons compared with 2,784 in 1949. 


SECONDARY TIN 


Recovery of secondary tin in 1950 totaled 35,481 short tons valued 
at $67,809,158 compared with 24,901 tons valued at $49,461,354 in 
1949. Values were computed at 99.316 cents a pound in 1949 and 
95.557 cents in 1950, the average New York selling price of Straits tin. 

The tin-recovery table is double, as are those in the sections devoted 
to the other nonferrous secondary metals. It shows secondary tin 
recovered according to composition on the right and according to class 
of scrap processed on the left side. The data on the right side are 
compiled from individual plant outputs and those on the left by calcu- 
lating the tin that could be recovered from the quantities of the 
different kinds of scrap reported used. The totals so derived for each 
side of the table do not agree because of slight errors introduced by the 
necessity of assuming recovery factors. As presented here, however, 
the items have been adjusted to give the exact balance theoretically 
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expected. The word “recovery” thus may be applied to both sides of 
the table. 


TABLE 26.—Secondary tin recovered from scrap processed in the United States, 
1949-50, in short tons 


Recoverable tin content of scrap processed Tin recovered from scrap processed 
Kind of scrap 1949 1950 Form of recovery 1949 1950 
New scrap: As metal: 
Tin plate 3, 543 4, 221 At detinning plants...... 3, 265 3. 766 
in- base 854 1,314 At other plants 237 283 
Lead-base................. 1, 926 2,116 — — 
Copper-base a... 2, 055 3, 647 Toluca uE 3, 552 4, 049 
„ 8. 378 11. 298 || In solder 7, 762 9. 195 
I un tin babbitt 22. ; 873 
Old scrap: In chemical compounds 608 701 
Tin cans.................. 111 120 || In lead-base alloys........... 3, 463 5, 148 
Tin-base. ooo... 2, 97 2,874 || In brass and bronze, ........ 8, 432 15,515 
Lead-base................. 5, 592 8, 888 —ſ ũ ü 
Copper- base 7, 844 12. 301 gs 8 21, 349 31, 432 
Don! 8 16. 523 24, 183 Grand total............ 24, 901 35, 481 
Grand total... 24, 901 35, 481 
More secondary tin was recovered at detinning plants and secondary 


smelter plants, but the quantity recovered in 1949 from copper-base 
scrap almost doubled in 1950. Detinners produced 3,697 tons of pig 
tin from old tin cans and new tin-plate clippings and 69 tons from tin- 
base scrap and residues. Secondary smelters recovered an additional 
283 tons of pig tin. The total of 4,049 tons of tin reclaimed as metal 
was 14 percent above that reclaimed in 1949. Recovery of tin in 
solder, chemical compounds, and lead-base alloys increased nominally; 
but the recovery in brass and bronze, which had dropped 34 percent 
in 1949, increased 84 percent in 1950. Shipments of secondary tin and 
lead-tin alloys are presented in the Lead section of this chapter. 

Consumption of all tin-base scrap increased 15 percent in 1950. 
Use of block-tin pipe and pewter scrap was reduced. Consumption 
of scruff and dross gained 43 percent, tin-base babbitt 2 percent, and 
use of residues was increased almost 6 times over. 

The average monthly price of primary tin fluctuated between 75.92 
cents a pound in January and 77.50 cents in June, rose to 89.88 cents 


TABLE 27.—Consumption of old and new tin scrap in the United States in 1950, 
gross weight in short tons 


Manufacturers and 
foundries 


pene melon 
and refiners 
Scrap item 9 


New scrap | Old scrap | New scrap | Old scrap 


Block-tin pipe, scrap, and foil 
Tin scruff and dross 


—————— me — e ee eo am se lee eem em mm eps 


———— — .: ]] l Yk r 


——— remm messe gem — a 44% |-------------j------------ 


—— e a mm e ee o e i224 
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in July, and averaged over 100 cents in the remaining months, reaching 
a high of 144.77 cents in December. 


General Preference Order M-43, which had controlled the distribu- 
tion and use of both secondary and primary tin, was revoked effective 
June 30. However, in September inventory control regulations were 
issued by the National Production Authority to limit the quantities 
held of most metals, except lead and antimony, to a practicable work- 
ing inventory. Under .provisions of NPA Order M-3, effective 
November 13, inventories of alloys and other materials containing 
tin, excluding ores and concentrates, were limited to 60 days' suppl 
or a practicable working inventory, which ever was less. An eg 
ment to Order M-8, effective December 18, set limits on nondefense 
uses of all tin—primary, secondary, tin-bearing alloys, and scrap— 
and prohibited use of primary tin where secondary metal could be 
substituted. 


an tals of tin-base scrap totaled 3,137 short tons in 1950, less than 
one-third of the 10,332 tons exported in 1949. These exports were 
largely drosses and residues. 


TABLE 28.—Consumers’ stocks of tin-base scrap in the United States at end of 
year, 1949-50, gross weight in short tons 


Scrap item Dec. 31, 1949 | Dec. 31, 1950 
He ]ðWÜͤ a A o 35 32 
ih ⁰ ⁰ 746 344 
Drosses and regidueg conc 512 803 
TOG NEP" a 1, 293 1,179 


Smelters’ stocks of tin-base scrap decreased 9 percent in 1950. 
Unalloyed tin declined 9 percent and tin-base alloys 54 percent, 
whereas drosses and residues LR 57 percent. Dealers’ buyin 
price for scrap tin pipe averaged 62.00 cents a pound in January an 
61.00 cents the next 5 months; it rose steadily thereafter to 90.00 cents 
in November and December, the average for the year being 70.39 
cents. 


Secondary tin recovered by detinning plants, as metal and in chemi- 
cal compounds, increased 18 percent in 1950 compared with 1949. 
The total tin recovered was 4,467 short tons in 1950 against 3,798 in 
1949. Tin-plate clippings and old cans were the source of 4,341 tons 
in 1950, of which 3,697 tons was reclaimed as metal in the form of pigs 
and 644 tons in the form of tin compounds. During 1949 the usage 
of such material provided 3,654 tons, comprising 3,195 tons of metal 
and 459 in compounds. The treatment of other tin-bearing materials 
accounts for the remaining production of 126 tons in 1950 and 144 in 
1949. : 

The industry reported treating 469,417 long tons of tin-plate clip- - 
pings in 1950. This was the largest on record and exceeded the pre- 
vious peak (reached in 1949) by nearly 21 percent. The earlier peak 
year 1941 was exceeded by 38 percent. The average cost of such clip- 
pings delivered at plants increased from $25.21 a long ton in 1949 to 
$30.00 in 1950. The price of No. 1 Heavy-Melting steel scrap moved 
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TABLE 29.—Secondary tin recovered from scrap processed at detinning plants 
in the United States, 1949-50 


Ge ee 


ean tin-plate clippingnsss long tons 469, 417 
Old tin-coated containers. e ee do.... 16, 818 
zz F H——— ——  !o€—á do.. 486, 235 
Tin recovered: 
From new tin-plate clipp ing Short tons.. 4, 221 
From old tin-coated containers. do.... 120 
d NC NEES do... 4.341 
Form of recovery: 
rr ð / ⁰⁰ do. 13, 697 
err ð Rd ᷣ y do 644 
See Eeer do 3 4,341 
Weight of tin compounds produced do 1,375 
Average quantity of tin recovered per long ton of clean tin-plate scrap 
JI sete ⁵³ð³ A y 8 ounds. . 17. 98 
Average quantity of tin recovered per long ton of old tin-coated containers 14.30 
JJ ³ÜW¹.A ³ð]i ü ⁵ A A ae ae pounds. 
Average delivered cost of clean tin-plate sera per long ton.. $30. 00 
Average delivered cost of old tin- coated containers do.... $20. 97 


! Includes a small tonnage of pig tin of less than standard purity and consequently subject to further 
refining or alloying. 

2 Recovery from tin-plate clippings and old containers only. In addition, detinners recovered 70 tons of 
tin as metal and 74 tons of tin in compounds from tin-base scrap and residues in 1949 and 126 tons of tin as 
metal and in compounds from these sources in 1950. 


upward in the latter part of 1950, reaching an exceedingly high level 
in December. Steel scrap is one of the products of the detinning 
industry, being sold to open-hearth mills in hydraulically compresse 
billets. Old cans processed increased 9 percent to only 16,818 lo 
tons in 1950 compared with 15,382 tons in 1949 and with the recor 
use of 175,870 tons in 1943. Tin recovered from tin-plate clippings 
in 1950 was 4,221 tons, 19 percent more than 1949, while that from 
old cans—120 tons (mostly in the form of pig tin)—increased 8 
percent. 

The average quantity of tin recovered per long ton of tin-plate scrap 
treated was 17.98 pounds in 1950 compared with 18.29 pounds in 1949. 
Before the introduction of electrolytic tin plate and wartime restric- 
tions on the weight of tin on the hot-dipped product, recoveries aver- 
aged around 37 pounds per ton of material detinned. Lower re- 
coveries per unit for the most part continued to reflect the treatment 
of a larger proportion of electrolytic tin plate carrying a much thinner 
co&ting of tin than the heavier-coated, hot-dipped product. The use 
of electrolytic tin plate has been expanding in the manufacture of cans, 
closures, and crowns. "The average quantity of tin recovered per 
long ton of old tin-coated containers used decreased slightly from 14.43 
pounds in 1949 to 14.30 pounds in 1950. 

Imports of tin-plate scrap were 42,394 long tons in 1950 against 
41,028 in 1949 (detinned, this material would provide the equivalent 
of about 400 tons of tin). In 1950, 562 long tons of tin-plate scrap 
were exported, mostly to Japan the latter part of the year. No ex- 
ports of tin-plate scrap were recorded for 1948 and 1949. 
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SECONDARY ZINC 


Secondary zinc recovered in 1950 from purchased scrap and residues 
totaled 326,030 short tons, with a value of $92,592,520, representing 
an increase in quantity of 37 percent over the 237 813 tons valued at 
$58,977,624 recovered in 1949.: The values have ‘been calculated at 
the average weighted price for all grades of refined zinc sold by pro- 
ducers, which was 12.4 cents in 1949 and 14.2 in 1950. In compari- 
son, output of primary slab zinc was 843,467 tons in 1950 and 814,782 
in 1949, 


TABLE 30.—Zinc recovered from scrap processed in the United States, 1949-50, 
in short tons 


Recoverable zinc content of scrap processed Zinc recovered ! from scrap processed 


Kind of scrap 1949 1950 Form of recovery 
New scrap: As metal: 
Zinc-base. ...............- 112, 177 132, 827 By distillation: 
Copper-base. ............. 73, 531 118, 524 Slab zinc............. : 66, 322 
Aluminum:-base........... 454 582 | A  Zincdust............ 26, 96] 
5 10, 77€ 
Total......-.----------- 186, 162 251, 933 
Sa | eth mots! 104, 058 
Old scrap: 
Zinc-base................. 25, 002 34,185 || In zinc-base alloys 16, 197 
Copper-base. ............. 26, 496 39, 704 || In brass and bronze 161, 303 
uminum:-base........... 153 208 || In aluminum-base alloys 689 
— —-— — || In chemical products: 
Pot!!! 8 51, 651 74, 097 Zinc oxide (lead- free) 1 ien 
Grand total 237, 813 326,030 || Zinc chloride— 12, 600 
DEO PTS 588 11, 558 
EE 833 
3 221, 972 
. 326, 030 


1 Zinc content. 


Secondary zinc recovery from zinc-base scrap increased 22 percent 
from 1949 to 1950, whereas that from copper-base scrap increased 58 
percent, owing chiefly to increased use of scrap at brass mills for 
military products. Uso of copper-alloy scrap also increased at 
smelters and foundries, but the average zinc content of the scrap used 
at the mills was 26 percent compared with 10 percent at the smelters 
and 6 percent at the foundries. In 1950, 49 percent of the secondary 
zinc recovered was from copper-base scrap and 51 percent from zinc- 
base. In 1944, a war year, 62 percent was recovered from copper-base 
scrap and 38 percent from zinc-base. Secondary zinc recovered in 
zinc products (that is, metal, zinc-base alloys, and zinc compounds) 
totaled 163,948 tons in 1950, slightly over half of the total recovered, 
compared with 132,816 tons in 1949, which was 56 percent of the total 
recovery in that year. 

Production of all secondary zinc products except galvanizers’ stock, 
a minor item, increased in 1950, the greatest gains being 6,269 tons 
in output of chemical products (zinc content), 6,264 tons in zinc dust, 
and 4,381 tons in remelt die-cast slab. Of the chemicals, the greatest 
secondary recovery was 14,025 tons in lead-free zinc oxide. However, 
only about 12 percent of this pigment is made from scrap, 114,940 
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TABLE 31.—Production of secondary zinc and zinc-alloy products in the 
United States, 1946-50, gross weight in short tons 


Products 1950 

Redistilled slab zinc....................... 66, 970 
Zine ðͤ d 27, 507 
Remelt spelter ooooocococccccccocc 7, 243 
Remelt die-cast slab. ..............-.-..... 12, 647 
Zinc-die and die-casting alloys............. §, 233 
Galvanizing stock. ........................ 354 
Rolled zinc. ............................... 3, 589 

43, 693 


Secondary zinc in chemical products 


1 Revised figure. 
2 Contains small tonnages of bars, anodes, etc. 


tons of zinc having been recovered in this product from other materials 
than scrap in 1950. 

In 1950, 10 plants made zinc dust, 9 from scrap and 1 from primary 
material. One plant that made zinc dust in 1949 did not operate in 
1950. The 12 secondary distillers of slab zinc operating in 1949 
continued in 1950. Primary plants using scrap, in addition to ore and 
concentrates, to make distilled slab totaled 10 in 1950 and 8 in 1949. 
Detailed information on primary zinc is given in the Zinc chapter of 
this volume. 

Al dross and sal skimmings generated, as well as a large proportion 
of ordinary zinc skimmings, are the result of galvanizing operations. 
Probably half of the total zinc scrap consumed in 1950 was generated 
in galvanizing operations. Consumption of galvanizers’ dross in- 
creased 17 percent to 64,415 tons in 1950, whereas total zinc scrap 
consumption increased 21 percent. Dross is a high-grade, desirable 
scrap item, containing 90 percent or more zinc, so that most of that 
generated probably was consumed during the year. The consumption 
of 441,686 tons of slab zinc in galvanizing in 1950 compared with 
350,880 tons in 1949 would indicate that generation of dross increased 
over 17 percent, except that, in the continuous method of galvanizing, 
use of which has been increasing, the generation of dross is less than 
In ordinary hot-dip galvanizing. 


TABLE 32.— Consumption of old and new zinc scrap in the United States in 1950, 
. gross weight in short tons 


Remelters, smelters, M an UR and 
and refiners oundries 
Scrap item Total dus p 
New scrap | Old scrap | New scrap | Old scrap 

Sins 3, 99 85 102 2 9. 098 
Sheet and stris loco 5, DN EE 308 5, 689 
Engravers” MA EE 1,392 |..... SE 331 1,723 
Skimmings and ashes 53, 8888 38, 196 |............ 92, 039 
po E ᷣͤ oC e etatem ots nee 64, 415 
Die Castings. ege 32, 712 1, 330 443 34, 485 
Rod and dlesceran el 1530: A A 1, 530 
FO AU as 6,091 |............ 8.581. [52.2152 «ie 12, 672 
Chemical residues. 12, 382 EE 8, 654 |............ 21, 036 
TD et 140, 777 41, 015 59, 863 1, 082 242, 737 


SECONDARY METALS—NONFERROUS 1125 


Consumption of sal skimmings, data for which have been combined 
with ordinary skimmings in table 32, increased from 24,316 tons in 
1949 to 28,528 in 1950. Sal skimmings result from the use of zinc 
ammonium chloride as a flux on the bath of molten zinc used in gal- 
vanizing; the flux prevents oxidation of the molten zinc, dissolves zinc 
oxide that forms, and otherwise keeps the zinc clean and bright. When 
the flux becomes saturated, it is skimmed off as a basic zinc oxide con- 
taining 50 to 65 percent zinc, partly in metallic form, and 5 to 15 per- 
cent chlorine, as well as carbon, iron, iron oxide, and silica. Values can 
be reclaimed from this residue most ad vantageously at chemical plants, 
where it may be used to make zinc chloride. Some is sold to smelters, 
where it is roasted to drive off the chlorine and is converted to zinc 
oxide pure enough to be used in the manufacture of lithopone, or to 
primary zinc distillation plants, where it may be mixed with ore and 
the zinc reduced to metallic form. Sal skimmings are, in general, an 
unsatisfactory type of scrap for smelting. In roasting, some of the 
zinc is driven off with the chlorine, and the skimmings tend to stick to 
the sides of the rotary kilns in which they are roasted. The chlorine 
gas given off pollutes the atmosphere if not absorbed by scrubbers or 
other means. Even in 1950, when demand for other types of zinc 
scrap was strong, galvanizers found it hard to dispose of this type of 
material. 

Of the zinc scrap consumed in 1950, 83 percent was new, and in 1949, 
85 percent. Most zinc scrap consists of residues, which are usually 
classed as new scrap. Most zinc products, except die castings, are 
such that very little can be salvaged for reuse. The principal use of 
slab zinc in 1950 was in galvanizing, and recovery from used galvanized 
material is as yet impractical. A little is recovered from galvanized 
clippings. The third-most-important use of zinc in 1950 was in brass 
products, from which no zinc was reported recovered in zinc form in 
1950. Zinc-base alloys rank as the second-most-important use of zinc. 
A 5 has been developed for distilling zinc from brass scrap, pro- 
viding an additional source of secondary unalloyed metal.“ Used 
sheet and strip zinc does not return to processors of scrap in large 
quantity, and little zinc can be salvaged from that used for chemical 
purposes. 


TABLE 33.—Consumers' stocks of zinc-base scrap in the United States at end of 
year, 1949-50, gross weight in short tons 


Scrap item Dec. 31, 1949 | Dec. 31, 1950 
Metallic zine crapp·-ꝛpꝛpᷣᷓ— H 4, 190 1, 905 
II Lee A A ⁰ 6, 925 4, 540 
Skimmings and residues 19, 101 18, 024 
Total -- Co ur ss he ⁰⁰⁰ y ee gee te as 30, 216 24, 469 


Dealers' buying prices for new zinc clippings averaged 10.38 cents a 
pound in 1950 compared with 7.28 in 1949 and 9.42 in 1948. The 
monthly average was 6.87 cents in January and February, thereafter 
increasing each month until November, when it was 14.75 cents. The 
average was unchanged in December. The prices for old zinc scrap 


3 Poland, F. F., Distillation of Zinc and Refining of Residual Metals from Copper-base Alloys: Am. 
Inst. Min. and Met. Eng. Tech. Pub. 2065, Metals Technol., September 1946, 15 pp. 
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followed about the same pattern as those for clippings. The average 
in January and February was 4.50 cents, after which it rose to 11.12 
cents in October, at which level it remained for the balance of the year, 
the 12-month average being 7.77 cents compared with 5.45 in 1949 
and 7.01 in 1948. 

United States imports of old zinc scrap totaled 1,605 tons in 1950 
compared with 1,064 in 1949. Imported drosses and residues totaled 
1,229 tons in 1950 and 2,668 in 1949. Large quantities of fume from 
a primary plant in Canada were imported by one company for manu- 
facturing zinc sulfate and lithopone; the zinc reclaimed from this ma- 
terial was not recorded as secondary zinc, but as recovered from ma- 
terial other than scrap. Exports of zinc scrap were 6,212 tons in 1950 
compared with 1,570 in 1949. 
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Slag—lron Blast Furnace 
By D. G. Runner 


A 
GENERAL SUMMARY 


NEW record was established by the iron blast-furnace n 
A processing industry in 1950. Continued high-level activit 

the construction field, combined with an increasing deman for 
slag as an 1 a te, resulted in the largest tonnage processed in any 
single year e industry during its entire history. Inasmuch as 
processed 28 stocks are relatively small and constant from year to 
year, production virtually equals sales and, therefore, these terms are 
used interchangeably in this chapter. As indicated in table 1, sales 
in 1950 of all types of slag (air-cooled, granulated, and expanded) 
exceeded those reported for the previous year. 


TABLE 1.—Iron blast-furnace slag processed in the United States, 1946-50, 
y types 


[National Slag Association) 


Air-cooled Granulated Expanded 


Value 


Year 
1 Value! SE A ver- 
Short Total age 
tons per 
ton 


1946. . ._ 114, 332, 896/$13, 250, 693, $0.92} 596, 957,$211, 078| $0. 35/1, 
1947. - 16, 712, 177| 17, 045,020) 1.02| 447,908| 257,683} 58 
19, 254,900} 1.09| 604, 100 370. 000 .61 
. 51 
64 


1948....|17, 656, 200 
1949... 17. 769, 330| 21, 090, 445| 1.19| 727,595) 372, 727 
1950. ... 20, 047, 844 24, 444, 231 1. 22/1, 005, 436| 639, 499 


1 Excludes value of slag used for hydraulic coment manufacture. 


PRODUCTION 


The output of slag from iron blast furnaces in 1950 amounted to an 
estimated 35,886,165 short tons compared with 30,093,957 tons re- 
ported for the preceding year. 

The quantity of slag processed for commercial use in 1950, according 
to reports of processors to the National Slag Association, reached a 
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new record of 24,926,033 short tons valued at $29,480,858. These 
totals are 15 and 20 percent, respectively, above the preceding year's 
figures of 21,581,379 short tons valued at $24,578,712. The output 
in 1950 came from 42 companies operating 63 plants for processing 
air-cooled slag and 12 companies operating 17 plants for anding 
slag. Eight companies handle granulated slag for commercial dios: 

pokey DA iron blast-furnace slag was processed in the following 
States abama, California, Colorado, Illinois, Indiana, Kentucky, 
Maryland, Michigan, New York, Ohio, Pennsylvania, Texas, and 
West Virginia. The majority of the plants are east of the Mississippi 
River, with Ohio, as in 1949, being the largest processor. Alabama 
and Pennsylvania follow in order. These three States supplied 60 
percent of the total tonnage reported during 1950. Table 2 shows the 
available details, by States, in 1950. 


TABLE 2.—Iron blast-furnace slag processes in the United States in 1950, by 
tates 


(National Slag Association) 


Screened air-cooled 


Quantity 


Percent Value 


Short tons of 
total 


Alabama.................. 4, 385, 352 22 $4, 499, 213 
ids. isa 4, 915, 988 24 6, 592, 279 
Pennsylvania............. 3, 205, 157 16 4, 664, 179 
Other States !............- 7, 541, 347 38 


ao Colorado, Illinois, Indiana, Kentucky, Maryland, Michigan, New York, Texas, and West 


irginia, 


PREPARATION 


Processed blast-furnace slag is sold in screened or unscreened air- 
cooled, granulated, and expanded forms. Air-cooled slag, formed when 
molten slag solidifies under atmospheric conditions, is processed like 
other crushed mineral aggregates. Granulated slag is the granular 
product formed when molten slag is suddenly chilled by immersion in 
water, whereas expanded slag is the foamed product formed when 
molten slag is expanded by applying a limited quantity of water. 
Details of these methods may be found in Bureau of Mines Bulletin 
ier Iron Blast-Furnace Slag: Production, Processing, Properties, and 

ses. 
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TRANSPORTATION 


Virtually the entire output of processed slag in 1950 was moved by 
rail and truck, whereas only small quantities were moved by water- 
way. As indicated in table 3, railroads handled 47 percent and trucks 
51 percent—the same pattern as in 1949. 


TABLE 3.—Shipments of iron blast-furnace slag in the United States, by method 
of transportation, 1949-50 


[National Slag Association) 
1949 1950 
Method of transportation i , 
Percent o Percent o 
Short tons total Short tons total 
Rada is doi 9. 961, 117 47 11, 426, 470 47 
TruCk AAA A 10, 921, 641 51 12, 487, 059 51 
„„ A eet 401, 785 2 499, 157 2 
Total shipmentt“XXhk eee. 21, 284, 543 100 24, 412, 686 100 
Interplant handling . 206, 8309 ere 513.34 nacos 
Total processed. ........................Lll.. 21, 581,379 |............ 24, 926, 033 |............ 


! This tonnage is used by the processor locally in making such products as concrete block, asphaltic con- 


crete, etc. 
CONSUMPTION 


Screened air-cooled slag was the major type processed by the in- 

dustry, constituting 80 percent of the total slag output during 1950. 
Granulated slag comprised 9 percent, expanded slag 7 percent, and 
unscreened air-cooled slag 4 percent. 
. Screened Air-Cooled Slag.—Consumption of screened air-cooled 
slag reached & new all-time high of 20,047,844 short tons valued at 
$24,444,231—2,278,514 tons above the previous record year of 1949. 
The use of screened air-cooled slag as aggregate in portland-cement 
concrete construction, bituminous construction, miscellaneous high- 
way construction, and as railroad ballast consumed 17,908,480 short 
tons or 89 percent of the total for this type of slag. Other principal 
uses for this material were in the manufacture of concrete block, 
mineral wool, and as cover material and granules in roofing. 

Unscreened Air-Cooled Slag.—In 1950 the quantity of unscreened 
air-cooled slag processed totaled 1,005,436 short tons valued at 
$639,499. Approximately half of this material was used in road 
construction. 

Granulated Slag.—The consumption of granulated slag in 1950 
amounted to 2,168,365 short tons—15 percent’ above the 1,885,428 
tons reported in 1949. The chief uses for this type of material were 
in the manufacture of hydraulic cement and as road fill. These uses 
consumed 90 percent of the total processed. 


232294—53— 72 
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TABLE 4.—Air-cooled iron blast-furnace slag sold or used by processors in the 
United States in 1950, by uses 


[National Slag Association) 
Screened Unscreened 
Use 
Short tons Value Short tons Value 
Aggregate in: 
Portland-cement concrete construction......... 2, 000, £39 $2,015,983. A ue rlcon ERES 
Bituminous construction (all types) 4, 435, 928 58,034, BIB]. AAN Seite mica eod 
Highway and airport construction !............ 7, 037, 256 9, 115, 672 472, 083 $305, 356 
Manufacture of concrete block.................. 841, 330 1.034; 762 A 88 
Railroad ballaat 2 - llle ll ell. 4, 434, 687 3, 966, 842 16, 749 7,8 
Mineral Wool. 479, 893 036, 792 | nueces vla iD EU UE 
Roofing (cover materíal and granules).............. 349, 993 e, DEE ES 
Sewage trickling filter medium..................... 48, 168 UPS AAA A 
Agricultural slag, lim ing 38, 331 ( EE 
OUNCE A E ces pu gn 381, 649 352, 287 516, 604 326, 272 
. ³o²³ ED 20, 047, 844 24, 444, 231 1, 005, 436 639, 499 


1 Other than ín portland-cement concrete and bituminous construction. 


Expanded Slag Aggregate.—The consumption of expanded slag in 
1950 increased over that for the preceding year, as 1,704,388 short 
tons valued at $3,749;463 were processed. These figures represent 
increases of 42 percent in quantity and 39 percent in value over 1949 
totals. As in past years the principal use for expanded slag was in 
the manufacture of concrete block. 


TABLE 5.—Granulated and expanded iron blast-furnace slag sold or used by 
processors in the United States in 1950, by uses 


[National Slag Association] 


Granulated Expanded 
Use -M 
Short tons Value Short tons Value 
Road fill, ete oo oococccccccoccccccoccoo. 879, 841 , EE 
Agricultural slag, liming 44, 966 r. ER 
Manufacture of hydraulic cement............... 1, 062, 681 ek BE qu 
Aggregate for concrete-block manufacture 159, 877 174, 210 1, 601, 033 $3. 475. 973 
Aggregate in lightweight concrete. ae 87, 355 227, SQ0 
Other uss cie 21. 000 15, 800 16, 000 45, 600 
/ AAA 2, 168, 365 (1) 1, 704, 388 3, 749, 463 


1 Data not available. 


PRICES 


Average prices per ton for the various types of slag processed in 1950 
are shown in table 6. Values for screened slag ranged from 89 cents 
for railroad ballast to $1.87 for slag used in the roofing industry. 
Unscreened air-cooled slag values ranged from 47 cents for railroad 
ballast to 65 cents for slag used in the construction of roads and streets. 
Available data on values of granulated slag show a low of 46 cents for 
road fill to a high of $1.09 for material used in the manufacture of 
concrete block, whereas average values of expanded slag were over 2 
dollars per ton—$2.17 for concrete block manufacture to $2.85 for 
"other uses.” 
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TABLE 6.— Average value per short ton of iron blast-furnace slag sold or used 
by processors in the United States in 1950, by uses 


[National Slag Association] 


Air-cooled 
Use — [ranulated] Expanded 
Screened |Unscreened 


— —ñüĩl1ñ;?:½e.ô: . 


Aggregate in: 


Portland- cement concrete construction // — se 1 $2.61 
Bituminous construction (all types) AM A 8 
Highway and airport construction 22. 1. 30 hh 
Manufacture of concrete block kg CCC ee ae : 2.17 
Railroad ballast. EE . 89 PAT A AA 
Minen dh //! õõ ³ĩ³AAAA 8 
Roofing (cover material and granules ) I)) 86 
Sewage trickling filter medium — .... / a ⁰⁰ u 8 
Agricultural slag, liming.. gg S S scittos 


Road eee y une esae sean Y APA 


1 Lightweight concrete. 
3 Other than in portland-cement concrete and bituminous construction. 


IRON RECOVERY 


The recovery of iron by slag processors during 1950 amounted to 
296,603 short tons—an increase of 44 percent over the previous year’s 
figure. Iron is recovered from slag either by magnetic methods or by 
hand picking, and the material so recovered is returned to the furnaces, 
thus representing a useful contribution to the iron and steel industry. 


EMPLOYMENT 


A total of 5,399,500 man-hours was expended by 2,015 plant and yard 
employees in the production of commercial slag during 1950. These 
figures represent a slight increase in the number of man-hours utilized 
and a decrease in the number of plant and yard employees compared 
with the previous year. 


TECHNOLOGY 


Considerable interest has been aroused in connection with the use of 
granulated slag to correct poor pavements. The granulated slag is 
spread over the old road and later covered with a bituminous surface. 
Granulated slag is also reported to be effective in correcting “rocking” 
concrete pavements.' 

An unusual concrete paving project in which a special slag subgrade 
was used has been reported. The base was prepared run-of-crusher 
slag, graded from 4-inches to fines, with enough fine material present to 
prevent excessive mortar loss from the freshly laid concrete. The base 
was placed in two 4-inch loose courses each and compacted thoroughly; 
upon it was placed a 9-inch, reinforced concrete slab.” 

The Silbrico Corp. of Clearing, Ill., is reported to operate the only 
slag brick factory in the United States. The process of manufacture, 
perfected by the corporation, combines 96 parts of water-granulated, 
steel mill slag and 4 parts of high-calcium lime.? 

1 Rock Products, vol. 53, No. 1, January 1950, pp. 144-145, 175-176. 


3 Contractors and Engineers Monthly, vol. 47, No. 2, February 1950, pp. 61-63. 
3 Pit and Quarry, vol. 42, No. 11, May 1950, pp. 208, 213. 
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Demand for construction materials has resulted in widespread use 
of blast-furnace slag as an ate in block manufacture. The 
Chic Block Co., Chicago Heig ts, Ill, manufactures standard, 
special, and catch basin units utilizing slag, from & nearby steel mill, 
with sand and limestone. Other products include coping, sills, lintels, 
and architectural specialties.‘ 

As a result of numerous tests made to determine reactivity, it was 
concluded that “high alkali content in blast-furnace slag cement does 
not mean that the slag cement will produce or avate the alkali- 
aggregate reaction. On the contrary, the use of slag cement in an 
otherwise reactive mixture usually reduces the extent of the reaction.“ 

That the slag-processing industry is growing is evidenced by the 
installation of new plants and improvement in existing plants. Some 
of these new developments were at plants of the Buffalo Slag Co., Inc., 
Buffalo, N. Y.,? the Edward C. Levy Co., Detroit, Mich.,’ and the 
Sloss-Sheffield Steel and Iron Co., Birmingham, Ala.“ 


4 Rock Products, vol. 53, No. 12, December 1950, pp. 184-185, 187. 

$ Cox, Herbert P., Coleman, Robert B., Jr., and White, Locke, Jr., Effect of Blast-Furnace Slag Cement 
on Alkali Aggregate Reaction in Concrete: Pit and Quarry, vol. 43, No. 5, November 1950, pp. 95-96. 

* Pit and Quarry, vol. 42, No. 12, June 1950, p. 47; vol. 43, No. 6, December 1950, pp. 70-73, 77. 

? Pit and Quarry, vol. 42, No. 11, May 1950, pp. 81-83. 

* Rock Products, vol. 53, No. 2, February 1950, p. 84. 
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Slate 
By Oliver Bowles and M. G. Downey 


A 
GENERAL SUMMARY 


higher than in 1949. Sales of roofing slate gained 9 percent in 

quantity and value but were still below the level of output in 1948. 
The average value per square in 1950 was $20.75, compared with 
$20.71 in 1949. Gains were reported in each of the principal roofing- 
slate-producing centers except Vermont and Maine, where the output 
declined slightly. 

The mill-stock branch of the industry reported much larger gains, 
output reaching a higher level than in any recent year. The quantity 
55 was 16 percent and the value 23 percent higher than in 1949. 

lectrical slate, structural and sanitary products, and blackboards 
and bulletin boards, the three principal outlets for mill stock, all 
showed substantial gains both in quantity and value compared with 
1949. Grave vaults and covers, billiard-table tops, and school slates, 
the three minor categories, declined considerably below the 1949 level. 

Flagstones, including slate employed for walkways, stepping stones, 
and miscellaneous uses, gained 55 percent in quantity and 47 percent 
in value. 

Slate granules and flour are included as part of the slate industry. 
A small fraction of the output is derived from waste slate at quarries 
and mills, where dimension-slate products are made, but by far the 
largest part is obtained at independent quarries that produce granules 
ad flour only. Most of the material so used is unsuited for other 
slate products. Granules are used primarily for surfacing prepared 
roofing, and the flour is used as a filler in paint, linoleum, SC) various 
other products. Granules and flour together increased 25 percent 
in quantity and 30 percent in value in 1950 compared with 1949. 
Figures for sales of granules of all types, including slate, are presented 
in the chapter on Stone of this volume. 


Ts DOMESTIC output of slate during 1950 was substantially 
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TABLE 1.—Salient statistics of the slate industry in the United States, 1949-50 


Quantity Percent cf 


chan ge in— 
Quan- 
Unit of tity 
measure- (unit | Val 
ment as re- 
ported) 


Domestic production (sales | 
by producers): Squares Squares 


Roofing slate .............. 181, 490 197, 570 74. 060 $4, 098, 842 +9, ~4 
Mill stock: Sq. ft. Sq. ft. | 
Electrical slate........... 242, 700 1. 760 | 323,574, 285, 600 2, 070 424,879 +18, +31 
Structural and sanitary | 
shite A ec Rm 806, 790 6, 390 627, 936:1, 031, 180 8, 200 768. 602 +28' 2 
Grave vaults and covers. 15, 460 140 12, 687 2, 730 20 2, 507 —82 — SI 
Blackboards and bul- | 
letin boards... .--.---.-| 1, 145, 080 2,M0| 649. 45111, 420, 960 3. 290 829, 510 +24| +2 
Billiard-table tops 164, 100 1. 200 100, 203 161,030 1,190 95. D —2 ST 
School slateg 1 366, 910 400 13, 798; ! 279, 100 370 8, 936 — 24 —35 
Total mill stock 2, 741, 040 12, 730; 1. 727. 649,3. 180, 600 15, 140! 2, 130, 430| +16) +7 
Flagstones, et. 7. 915. 120 51. 000 912. 503 12.346.248 79,440, 1, 312, 053, +55, AS 
Total slate as dimension | 
A os 131, 990 6, 399, 7166 168, 640; 7, 571, 325 +28 +18 
Granules and flour. .......|........-. 608, 270 5, 764, 560 _...----- 761.730: 7,476,156 42 +3 
Grand total domestic | | 
production 740, 260 12, 164, 2m MER EM 930, 370 15, 047, SA +26 +u 


| 


1 Square feet approximate. Number of pieces: 1949, 682,270; 1950, 389,087. 
2 Includes slate used for walkways, stepping stones, and miscellaneous uses. 


SALES 


Dimension Slate.—Blocks or slabs cut to specified sizes and shapes 
are normally classed as “dimension slate’’; this class includes all slate 
products except granules and flour. Table 2 shows sales of dimension 
slate for the latest 5-year period. 


TABLE 2.—Dimension slate sold by producers in the United States, 1946-50 


Mill stock Other! Total 


Year Approxi- Approxi- 

mate mate 

short Value shart Value 

tons tons 
1946.......... 27,860 | $103, 000 | 96,250 '$3, 419. 502 
UY 2. 3, 094, 780 13, 550 | 1, 444, 835 34, 610 537,705 | 112,510 | 5. 077. 320 
1948. 82,090 | 4, 566, 056 11,950 | 1,600, 019 46, 490 700,477 | 140,530 | 6, 8606, 572 
1919. 65, 260 3, 759, 564 12. 730 | 1, 727, 649 51. 000 912, 503 | 131,990 6. 390, 716 
19500. j 4, 098, 842 15, 140 | 2, 130, 430 79, 440 1, 342, 053 | 168, 640 | 7,571,325 


1 Includes flagstones, walk ways, stepping stones, and miscellaneous slate. 
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As roofing slate is used chiefly in residential building, it is interesting 
to compare sales of roofing slate with the trend in new units built 
during recent years. The relationship between these trends for the 
period 1925 to 1950 is shown in figure 1. Since 1944 the number of 
mew dwelling units has increased GE GE but roofing-slate sales 
have failed to even approach the dwelling-unit trend. Slate is 
apparently unable to compete with other types of roofing. 
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FIGURE 1.— Sales of Mr MON slate and mill stock compared with number of new PER units and value of 
new nonresidential e 1925-50. Data on number of new dwelling units (actual starts) in 
nonfarm areas from U. 8. Department of Labor; on value of nonresidential construction activity from 
U. 8. Department of Commerce, Survey of Current Business. 


Mill-stock slate is used extensively for pa 5 and other 
units in nonresidential types of buildi sales more or less 
aralleled construction activity in this field fron Das 1929 to about 1939. 
ince that date sales of mill stock have dropped behind construction 
activity. Nonresidential building since 1944 has been exceptionally 
active, but the structures built are evidently types that use very 
little slate, because the increase in mill-stock output during the same 
Ge was quite moderate. These relationships are indicated in 
gure 1. 

Figure 2 presents a graphic summary of the value of slate sold 
from 1915 to 1950, by uses. Two peaks were reached during this 
period, one in 1925 and the other in 1950. The industry declined 
greatly during the depression and to some extent during World War IT. 
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EN Gronules and flour 

HB Roofing 

Blockboord and bulletin board 
Miscellaneous 


THOUSANDS OF DOLLARS 


FIGURE 2.—Value of slate sold in the United States, 1915-50, by uses. 


Granules and Flour.—Sales of granules increased 28 percent in 
quantity and 31 Are in value in 1950 compared with 1949. Both 
9 and value were the highest in the history of the industry. 

he sales value per ton f. o. b. plant (811.34) was also the highest on 
record. Sales of slate flour gained 15 percent in quantity and 16 
percent in value. Granules and flour were produced in Arkansas, 
California, Georgia, New Tork, Pennsylvania, and Vermont, while 
Maryland and Virginia produced granules only. Sales of these 
products for the latest 5-year period are shown in table 3. 


TABLE 3.—Crushed slate (granules and flour) sold by producers in the United 
States, 1946-50 


Value 


ͤ — — Le U— —ͤ— eee Oe ——"_ 


223K ͤ eal TT TT 513, 780 


Short tons 


$4, 851, 314 149, 740 
PV 593, 5, 911, 151 169, 940 
FFF 99, 568 
PP.. RN Pac AR 4 


F 32⁵ 


REVIEW BY STATES AND DISTRICTS 


As shown in table 1, total domestic production of slate increased 26 
percent in quantity in 1950 compared with 1949. Ninety-four oper- 
ators reported provacten during the year, an increase of 14. Table 4 
shows sales of slate in 1950, by States and uses. 
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TABLE 4.—Slate sold by producers in the United States, 1946-50, by States 


and uses 
Roofing Mill stock 
Opera- | ——————_————————|-———————_—————————| Other uses 
bos z D (value)! | Total value 
square (eet) Value Square feet Value 

1946. ................. 61 146, 700 | $1,982, 028 | 2,371,820 | $1,032, 584 , 594 106 
18177 76 170, 590 3, 094, 780 2, 549, 080 1, 444, 835 7, 145, 939 11, 685, 554 
kr A 83 218, 650 4, 566, 056 2, 541, 250 1, 600, 019 4, 854 12, 880, 929 
MA 80 181, 490 3, 759, 564 2, 741, 040 1, 727, 649 6, 677, 063 12, 164, 276 
1950 eS Eed Se SS SS EES OE Ee 

Arkansas )/;;öĩöĩ§. ⁵ðVLudãẽ/ͤĩ T0 (2 (3) 

California............ E A Jem MEN DEEN P SRS (2) (2) 

Georgia.............. // JV 8 (2) 2) 

Maryland............ ES MITES EMEN, 8 1) 3 

New York........... 21 800 )!! 8 2, 015, 851 2, 054, 725 
Pennsylvania 28 124,280 | 2,341,127 | 2,724,450 | 1,559, 587 | 1,645, 300 5, 546, 014 
Vermont and Maine.. 32 46, 940 | 1,052, 635 456, 150 570, 843 | 3,247, 333 4, 870, 811 

Virginia 5 25,550 | 66, 2000 (2) (2) 
Fear PE EA A 8 1, 909, 725 2, 575, 931 
Total 04 197,570 | 4,098,842 | 3,180,600 | 2,130,430 | 8,818,209 | 15, 047, 481 


! Flagging and similar products, granules, and flour. 
Included with “Undistributed” to avoid disclosure of individual company operations. 


Maine.—The quarries near Monson, Maine, produce electrical 
slate primarily, although small quantities of roofing and other prod- 
Kéier are also made. As in 1949, only one company was active during 
the year. 

New York.—The total number of slate operators increased to 21, 5 
more than in 1949, and the value of sales increased 27 percent. The 

rincipal slate products made were flagging, granules, and flour. 
Roofing-slate production is relatively small. 

Pennsylvania.—All types of slate products are made in Lehigh and 
Northampton Counties, Pa., the most productive slate areas in the 
United States. The “soft-vein,” blue-black slate characteristic of 
this area is suited in texture and workability for the manufacture of 
mill products as well as roofing and accounts for the wide range of 
products. Slate produced in York County in the Peach Bottom 
district on the Maryland-Pennsylvania border in the vicinity of 
Cardiff, Md., and Delta, Pa., may not be shown separately and there- 
fore is included in Northampton County, in table 5, which gives 
detailed figures for Pennsylvania. 

The total value of all slate products sold in Pennsylvania in 1950 
increased 21 percent compared with 1949. Gains in roofing slate, 
electrical slate, structural and sanitary products, blackboards and 
bulletin boards, and slate for miscellaneous uses (principally granules 
and flour) were substantial both in quantity and value. The most 
remarkable advance was in electrical-slate products, which increased 
more than threefold both in quantity and value. On the other hand, 
sales of vaults and covers, billiard-table tops, and school slates declined 
considerably both in quantity and value. The percentage changes 
in these items in 1950 compared with 1949 were as follows: Roofin 
slate, increase of 10 percent in both quantity and value; electric 
slate, increase of 218 percent in quantity and 209 percent in value; 
structural and sanitary slate, increase of 32 percent in quantity and 
value; vaults and covers, decrease of 85 percent in quantity and 83 
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percent in value; blackboards and bulletin boards, increase of 24 
percent in quantity and 28 percent in value; billiard-table tops, 
decrease of 2 percent in quantity and 4 percent in value; and school 
slates, decrease of 24 percent in quantity and 35 percent in values. 
Slate for other uses increased 36 percent in value. Detailed statistics 
of production appear in table 5. 


TABLE 5.—Slate sold by producers in Pennsylvania in 1950, by counties and uses 


Roofing slate Mill stock 
Structural and 
County Pr Squares Electrical sanitary 
square Value : : 
eet quare quare 
feet | Value | feet 
Lehigh.............. 7 8,070| $137, 981 
Northampton and 11,050| $12,044| 849,970, $611,004 
Ork . 21| 116, 21002, 203, 146 
Total: 1950.... 27| 124,280 2, 341, 127 11. 050 12, 044 849, 970 611,004 


1949. 26 HSO 124, 573 3, 480 3, 894 645, 060 


Mill stock—Continued 


Blackboards and Billiard-table Other 
County bulletin boards tops School slates M 8 
J EAS E O (value) 
Square Square Square 
feet Value foot Value feet Value 

Til 479, 200 $234, 763)... 270, 100 $8, 936 $8, 500 $404, 643 
Northampton and York 1... . 941, 760 594, 747 161, 030 895, 99666 1, 636, 8005, 141, 371 
Total: 195000. 1, 420, 960 829, 510| 161,030 95, 996 279, 100 8, 9361. 645, 300 5, 546, 014 
1949 .. 1, 145, 080 649, 451] 164, 100 100, 203] 366, 910 13, 798/1, 210, 273,4, 578. 644 


1 York County produced granules and flour only: included with Northampton County to avoid disclosure 
of individual company operations. 


Vermont. — In order to avoid revealing the production figures of an 

individual firm, Maine has been included with Vermont in table 4, 
showing slate sold in the United States by States and uses. The total 
value of slate products sold in 1950 by Vermont and Maine was 24 
percent greater than in 1949. Roofing-slate production declined 2 
percent in quantity and 1 percent in value, but mill stock increased 
14 percent in quantity and 18 percent in value. The value of slate 
for other uses increased 37 percent. There was an increase of 4 in 
the number of operators. 

Virginia.—Roofing slate is the principal product of the Buckingham, 
Va., quarries. No mill stock is made. Roofing-slate sales increased 
25 percent in quantity and 19 percent in value in 1950 compared with 
1949. Granules were produced in substantial quantities during the 
year, but details cannot be given because there were too few producers. 

Other Districts.—Granules and flour were produced in Montgomery 
County, Ark., near Glenwood; near Placerville, El Dorado County, 
Calif.; near Fairmount, Bartow County, Ga.; and at Whiteford, 
Harford County, Md. - Flagging was produced in Inyo, Mariposa, 
and Tuolumne Counties, Calif. 
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PRICES 


The average value of roofing slate f. o. b. quarry or mill, as reported 
to the Bureau of Mines, increased 4 cents per square to $20.75 in 
1950. In Pennsylvania it was $18.84 per square, in New York 
$48.59, in Vermont and Maine $22.43, and in Virginia $26.07. 

The average value of mill stock was 67 cents per square foot, com- 
pared with 63 in 1949. The average value of eloctrical slate increased 
16 cents (to $1.49); structural and sanitary slate declined 3 cents (to 
$0.75); vaults and covers increased 10 cents (to $0.92); and black- 
boards and bulletin boards increased 1.7 cents (to $0.584). The 
average sales value of granules increased 25 cents per short ton (to 
$11.34), while flour increased 5 cents (to $4.38). 

Price History.—The trend in yearly average value of roofing slate 
and mill stock compared with wholesale prices of all building materials 
over a 36-year period is indicated in figure 3. From 1915 to 1920 
slate prices (compared with a 1935-39 base period) were below the 
general average for building materials, while from 1921 to 1936 they 
were above. Fairly close agreement with the general average was 
maintained from 1936 to 1945. Since 1945 stock has followed 
closely the trend of all building materials, but roofing-slate prices 
have advanced considerably beyond the general average. 
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FIGURE 3.—A verago take of slate compared with wholesale prices of bull materlals in general, 
915-50. (Wholesale prices from U. 8. Department of Labor. 
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FOREIGN TRADE ! 


Imports.— The value of slate imported for consumption, which has 
been increasing steadily during recent years, registered a remarkable 
gain in 1950, when it was nearly 5 times as great as in 1949. Most 
of the shipments were from Italy. Of the total value of imports for 
1950 given in table 6, $2,351 (31,667 square feet) was for roofing, 
and $95,396 was classified as “other.” More than three-fourths of 
ui Wi slate originated in the United Kingdom and the remainder 
in Italy. 

Exports. — Table 7 gives the value of exports of slate products for 
the latest 5-year period as reported by shippers to the Bureau of 
Mines. The total value of exports was 3 percent higher than in 1949. 


TABLE 6.—Slate imported for consumption in the United States, 1946-50, by 
countries 


{U. S. Department of Commorce] 


Country 1946 1017 1948 1949 1950 
. y Joe eco as $23 $16 $1,078 $1,125 |............ 
e AA 39 $123 
E Y oon eins A AM EE 
e A A ĩ seta 83 5, 688 11, 584 17, 589 66, 543 
JIiIii ieee tte EEN EE 8 89 51 
iii 8 ))%%%Wõͤõͤ ð / ³W¹A 8 
N ³o¹wm¹u d ³ĩðW. y y LO ea i oe et 7 
POPUPS ]!!! A 44. 317 1. 549 27,330 
lll! ORE eR y NE r o APO 
eh. ⁰⁰yyd y asiste etae 31 406 328 
United Kingdommm̃mꝛnmnꝛi IP P ꝛ n 4 53 24 2,172 

q AAA reduc eec E oo 616 5, 747 13, 652 20, 753 97, 747 


Uso 1916 1947 1948 1949 1950 
Roofing 2112255 a $7,103 | $13,748 $4, 476 $9, 503 $19, 824 
School slates . 21. 701 30, 436 25, 846 16, 601 8, 138 
p lae da a sie sed 5,117 3,164 4, 245 10, 151 14, 635 
Ff E a onnan 40, 294 47, 899 65, 314 65, 052 107, 466 
pud enl A TOES doe pee 47,605 43,161 58, 692 79, 687 47, 000 
tructural (including floors and walk ways) 

Ele rueda pur it della ) 386,042 | 466,736 | 428,755 | 414,029 | 417,168 

'T'otal iocos dado red Aa ⁵ð2ĩ tho ote wine 508, 462 605, 144 587, 326 595, 023 614, 211 


1 Figures collected by the Bureau of Mines from shippers of products named. 
2 Includes slate used for pencils and educational toys. 


TECHNOLOGY 


The Broughton Moor Green Slate Quarries, Coniston, Lancaster, 
England, is using the wire saw successfully in its quarries. It is em- 
ployed to cut out the masses of slate that lie between tunnels driven 
60 feet apart.’ 


! Figures on imports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from records of 
the U. S. Department of Commerce. 

? Quarry Managers’ Journal (London), The Wire Ropo Saw in Slate Quarry: Vol. 34, No. 6, December 
1950, pp. 336-339. ‘ 
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Committee C-18 on Natural Building Stone of the American 
Society for Testing Materials is giving further consideration to a pro- 
osed Tentative Specification for Roofing Slate. This specification 
as been considered satisfactory by the Federal Government and 
various other buyers for some years; but, as further testing has been 
suggested by the slate industry, the specification has been tabled for 
1 year, during which time additional test data may be assembled. 
The committee also is continuing for another year in tentative status 
the Method of Testing Durability of Slate for Roofing. Additional 
information has been published.? 


R Prone; Minutes of Annual Meeting of A. S. TIM. Committee C-18: Vol. 72, No. 4, April 1951, pp. %4- 
7, . 


Stone 
By Henry P. Chandler and Nan C. Jensen 


1 
GENERAL SUMMARY 


ALES of crushed and dimension stone combined (252,113,050 
S short tons) were 13 percent greater in 1950 than the previous year 
and 12 percent greater than the record production of 1948. Total 
value ($390,582,097) increased 14 percent over that reported for 1949. 
Production of dimension stone in 1950 increased 15 percent, and its 
value 13 percent. In the crushed- and broken-stone industry, in- 
creases in both unit value and tonnage occurred in the furnace flux, 
the material classified as crushed stone, and the miscellaneous groups; 
refractory stone decreased in unit value but increased in tonnage; 
riprap showed a downward trend both in production and average 
value; and agricultural limestone decreased in tonnage but increased 
in average value. The total for the crushed- and broken-stone group, 
however, increased 13 percent by weight and 15 percent in value. 
The tables in this chapter give the quantities sold or used by pro- 
ducers and the values f. o. quarries and mills. Stone quarried 
and used by producers is considered sold and is therefore included 
with sales in the statistics. The data, however, do not include stone 
made into abrasives, such as grindstones, or material used in making 
lime and cement. These are reported in terms of finished products 
in the Abrasive Materials, Lime, and Cement chapters. Dimension 
stone and crushed stone are considered separately, except in intro- 
ductory tables 1 to 4, which show the total sales of stone by kinds, 


uses, and States. 


TABLE 1.—Stone sold or used by producers in the United States, 1946-50, by kinds 


Basalt and related 
Granite rocks (traprock) Limestone 
Y ear 

Value [Short tons] Value Short tons Value 
1916. 76 16, 400, 120820, 683, 202 717, 410 $155, 649, 197 
11 2 : ; 19, 616, 020| 25, 755, 314 50, 408, 820 186, 548, 2x5 
1918 1 5 20, 654, 580) 29, 916, 965 , 742, 390 215, 451, 016 
1919 i 50| 42, 566, 336| 21, 386, 260| 30, 486, 257 ; , 746, 260! 222, 513, 012 
1959. 5 2, 220, 660| 22, 894, 830) 34, 372, 735 , 918, ng 252, 755, 827 

Sandstone Other stone ! Total 
Year 

Value Short tons Short tons | Value 
Tr. E ceases $11, 407, 302 | 12, 156, 220 | $9, 187, 730 178, 852, 360 2234, 339, 486 
A E 6 18, 049, 670 | 16,078,396 | 207,554, 700 | 289, 344, 482 
7 8 048 16, 886, 590 | 16, 339, 123 | 225, 535, 390 | 328, 984, 571 
A A 6, 954, 660 14, 755, 600 | 13, 676, 892 224, 026, 570 | 341, 441, 645 
JJ ed 9, 100, 890 16, 378, 020 | 16,513,622 | 252,113,050 | 390, 582, 09; 


Includes mica schist, conglomerate, argillite, various light-color volcanic rocks, serpentine not used 28 
mar ble, soapstone sold as dimension stone, eto. 
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TABLE 2.—Stone sold or used by producers in the United States, 1949-50, by uses 


1949 1950 
Use 
Quantity Value Quantity Value 
Dimension stone: 
Buil stone: 

Rough construction short tons 126, 600 $603, 115 253,940 | $1, 133, 133 
Cut stone, slabs, and mill blocks !...... cubic feet..| 10, 367, 050 | 29, 307, 324 | 12,896, 640 | 35, 531, 864 
Approximate equivalent in short tons 789, 470 1... secs 974, 750 |............ 
e short tons 338, 980 709, 176 247, 210 615, 241 
Monamental A ees cubic feet..| 3,125,300 | 18,757,859 | 2,962,830 | 17, 824, 882 
Approximate equivalent in short tons...........- 287, 510 243, 960 |............ 
Paving block U P ... number 275, 570 27, 384 347, 590 51, 294 
Approximate equivalent in short tons............ 1. 960000 3,740 4. a 
a A E oa cubic feet.. 738,250 | 1,689,043 950, 040 2, 429, 816 
A PS equivalent in short tons............ 9:420 AA 78,040 |............ 
Flagging Mea Kt.. 8 cubic feet.. 555, 950 652, 224 712, 580 877, 953 
pproximate equivalent in short tons............ 44, 49999 57,5600 

Total dimension stone (quantities approximate, 
in short s)) sisas ces biie 1, 618, 430 | 51,746,125 | 1,859,200 | 58, 464, 183 

Crushed and broken stone: 

o AAA eg short tons. 7,568,390 | 9,820,626 | 6. 898, 050 7,807, 200 
Crushed stone. 2-22 eee do. 141, 421, 390 173, 734, 791 165, 721,710 | 209, 813, 417 
Furnace flux (limestone)....................... do.... 130, 752, 320 |232, 267, 642 | 35,969,820 | 37,932,388 
Refractory stone 77))gnu·n ... do....|? 1, 827, 630 | 3 5,764, 355 2, 158, 000 5, 848, 591 
Agricultural (limestone) ....................... do....| 21, 482,910 33, 251,141 | 19,348,820 | 30,393, 075 
Other USOS cacon od do....|?19,355, 500 |234, 847,965 | 20, 157,450 | 40, 323, 243 
Total crushed and broken stone do....,222, 408, 140 |289, 695, 520 250, 253, 850 | 332, 117, 914 

Grand total (quantities approximate, in short 
det o acu ß el oA RS ses 224, 026, 570 341, 441, 645 252, 113, 050 | 390, 582, 097 


| 


1 To avoid disclosure of individual outputs, dimension stone for refractory use is included with building 
stone. Sawed building stone includes: 1949—241, 610 cubic feet (17,610 tons) of stone for refractory use 
valued at $524, 666; 1950—470, 100 cubic feet (34, 100 tons), $946, 337. 

3 Revised figure. è 

3 Ganister (sandstone), mica schist, soapstone, and dolomite. 


TABLE 3.—Stone sold or used by noncommercial producers in the United States, 
1949-50, by uses 


[Included in total production] 
1949 1950 
Use „„ AA 
Short tons Value Short tons Value 
Bull ding tons Ed 11. 160 856, 159 15, 680 $106, 049 
RAC ³· ( 88 97, 510 143, 987 57,520 66, 318 
EE 3, 087, 220 4, 085, 339 2, 139, 220 2, 033, 854 
Crushed stone nnn 13, 272, 820 16. 862, 909 16, 130, 420 19, 374, 778 
Agricultural (limestone)........................ 465, 590 715, 519 455, 540 714, 171 
Al; ⅛ y Ee dg 1. 971, 930 1, 955, 125 2, 361, 410 2, 274, 698 


OU AAA ETE: 18, 906, 230 23, 819, 038 21, 159, 790 24, 569, 868 
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TABLE 4.—Stone sold or used by producers in the United States, 1949-50, by 


States 
1949 1950 
State 

Short tons Valuo Short tons Value 
AIADSIDR. o RE RA ce ere Ix ed eR ERE 2, 636, 930 $6, 039, 867 2, 587, 500 , 038, 220 
Ao.. 356, 050 203, 295 228, 490 139, 810 
AIEBHSRS 22.2 0:22 y 8 11, 279, 250 1 2, 247, 236 3, 952, 720 7, 419, 110 
nne, ß 11, 373, 700 12. 594, 048 11, 764, 630 13, 998, 432 
Colorado EEN 11, 816, 790 12, 803, 538 ! 1, 679, 960 1 2, 776, 331 

Connécticul....... e aeloe sc E PROCURE MEER Eee wd 1, 695, 650 2, 400, 547 ! 1, 860, 700 12, 789, 
Dela Waro EE 37, 240 92, 100 77, 050 190, 113 
o A A. A ee 4,215, 090 4,748, 253 5, 313, 400 6, 885, 394 
A ²˙»¹.m. 86 14. 156, 220 18, 427, 627 1 6, 144, 980 111, 917, 482 

A A y ce eos 1, 440, 680 1,878, 801 644, 020 ! 861, 
III;. ⁰⁰ 17, 054, 110 20, 682, 162 17, 911, 480 2, 970, 537 

6 CER UNDO PES A 16, 332, 360 | 115, 227, 818 6, 994, 670 20, 686, 1 
1 AA Ode. E add Le 6, 831, 190 8, 663, 201 1 8, 425, 490 110, 668, 427 
Kansas "PEE ! 5, 978, 420 1 7, 951, 490 7, 630, 300 8, 920, 207 
Feil Ee 7, 100, 160 8, 586, 17,417, 200 1 8, 865, 913 
A PI ) (3) (2) 2) 

E A A A 8 253, 810 2, 025, 870 1 309, 740 12, 214, 164 
E euo eduoencuesdc decre pee UE ot 1 1, 789, 830 1 3, 036, 410 1, 975, 690 3, 459, 605 
Massachusettnn 2, 290, 940 6, 552, 935 1 3, 281, 470 1 8, 484, 999 
IT AAA A re IDLUIRL EC 16, 546, 670 13, 387, 334 19, 095, 540 15, 391, 366 
IBIesold. A A nasse cda E 1, 878, 910 5, 278, 716 1 1, 953, 450 1 5, 334, 028 
ege Me Jö ] ð iq%J%reẽ 8 (2) (2) 100, 000 115, 000 
MISSOUTE ÜÄi]YA K 88 9, 562, 720 13, 969, 008 10, 300, 400 14, 406, 627 
Montáns A e aed eet eel eeecdess 1 602, 890 1 563, 465 919, 090 949, 545 
Nebraüsküssco2 no 88 1 504, 870 1 840, 758 1 736, 660 11, 042, 035 
A A dud: 518, 510 668, 960 1 274, 460 1 269, 478 
New Hampsbre 0-000- 000oenoMMMMMO 6, 910 381, 141 115,760 1 383, 667 
New EE 4, 070, 790 7, 896, 619 14, 672, 050 19, 119, 251 
New Mexico 290 106, 135 364, 930 243, 841 
/ TTG 13,022,070 | 18,160,387 | 13, 121, 850 19, 728, 957 
North Carolinnaůa¶a¶aAaka¶nLnLnnns 6, 225, 290 10, 077, 976 , 111, 580 11, 894, 745 
North Dakota... 8 (2) 193, 250 135, 698 
A II ee 1 19, 364, 230 | 127, 419,158 20, 466, 350 28, 628, 678 
e 4, 341, 930 4, 027, 409 5, O21, 660 4, 848. 223 
Oregon 2q2qVͤͤĩ] ͥ j ꝙ:. 0 14, 397, 390 ! 6, 479, 164 1 3, 836, 550 1 5, 559, 010 
Penne... 8 21, 226, 480 34, 855, 664 25, 493, 230 42, 205, 691 
Rhode Island.................................. 1 74, 670 1 451, 029 239, 400 798, 186 
South Carolina. 12,440,540 | 13,628,596 | 12,557,510 1 3, 836, 056 
South Dakota... <=. 8 11, 023, 710 1 4, 473, 432 11, 205, 910 1 4, 860, 858 
"PENNCSSOC AAA lawo Some EVE 17,613, 530 | ! 13, 026, H8 7, 978, 590 13, 802, 288 
KA EE 4, 158, 430 5, 289, 647 1 4, 893, 150 1 5, 580, 463 
EE , 020 427, 418 929, 410 880, 667 
AG AAA eed sevo iscio 441,770 8, 276, 287 447, 310 8, 038, 892 
hör ½ wd A se bee ee 7, 509, 740 12, 442, 765 9, 272, 740 16, 434, 602 
VE OT Ar EE 1 3, 688, 890 1 4, 105, 516 4, 930, 820 5, 734, 563 
West Firn. 4, 854. 590 6. 960, 191 1 5, 367, 510 17, 825, 653 
T cnet KK mut ete oom es 7,326, 710 13, 636, 020 6, 999, 630 14, 494, 750 
ohr eg dere 1, 802, 580 2, 227, 096 1, 841, 400 2, 214, 037 
Undistributed........-.. 2 Sieg Maier Ae 2, 279, 200 6, 163, 877 1, 701, 560 4, 867, 957 
% ee 8 222, 548,750 | 339, 442,316 | 250, 844, 240 387, 910, 538 
Alaska, Hawaii, Puerto Rico— 1, 477, 820 1, 999, 329 1, 268, 810 2, 671, 559 
Grand total. oes dee iden 224, 026, 570 | 341, 441,645 | 252, 113, 050 390, 582, 097 


! To avoid disclosing confidential information certain State totals are incomplete, the portion not in- 
cluded being combined with '*Undistributed." The class of stone omitted from such State totals is noted 
in the State tables in the Statistical Summary chapter of this volume. 

3 Included with Undistributed.“ 
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DIMENSION STONE 


The term “dimension stone,”” as used in this chapter, is applied to 
blocks and slabs of natural stone, most of which are cut to definite 
shapes and sizes. Dimension stone is used principally for constructing 
5 walls and memorials. Crushed and broken stone consists 
primarily of irregular fragments sized chiefly by mechanical screening 
and is used mainly as concrete aggregate, railroad ballast, furnace 
flux, and agricultural limestone. 

Dimension-stone producers may be divided into three main groups 
on the basis of method of operation. The first group quarries stone 
and sells it as rough blocks or slabs; the second quarries stone and also 
manufactures it into finished products; and the third buys sawed 
slabs or rough blocks of stone and manufactures them into finished 
products. The Bureau of Mines statistical canvass covers the first 
and second groups but not the third. Bureau of Mines statistics are 
compiled from reports of quantities and values of original sales and 
include some material sold as rough blocks and some sold as finished 
products. 

Total sales of dimension stone (including slate) in 1950 increased 16 
percent in quantity and 14 percent in value compared with 1949. 

hese over-all figures include slate, but detailed statistics of this 
branch of the industry appear in the Slate chapter. 


TABLE 5.—Dimension stone sold or used by producers in the United States, 
1949-50, by kinds and uses 


t 


1950 
Kind and use 1949 | Percent of 
Amount change from 
| 1949 
Granite: 
Building stone: 
Rough construction short tons.. 55, 080 77,640 +41 
VADO: ¿o 8 $316, 755 $437, 332 +38 
Average Der ton... ß di $5.75 $5. 63 —2 
Cut stone, slabs, and mill blocks................. cubic feet.. 820, 650 754,180 —8 
VEIUB A A A k $1, 300, 878 $1, 734, 777 +10 
Average per cubic foot..........-.----...-...----------- $5. 24 $6. 28 +20 
Rll 8 short tons 85, 660 118, 180 +38 
V i| ES UTE ĩðé n 8 $204, 498 $318, 304 +56 
Monumental stong 2. cubic feet. 2, 772, 580 2, 666, 710 —4 
fl.... ð y ĩð v $15, 100, 149 $14, 946, 508 —] 
Average per cubic foot... $5. 45 $5. 60 +3 
Paving dee ⅛ v number. 275, 570 347, 590 +26 
JJõùĩõĩõ·⁊b.ki0ð̃ñ . Cte MONS $27, 384 $51, 204 +87 
Curbing os ou ae cubic feet.. 578, 760 , 620 +56 
RA TTE $1, 365, 310 $2, 278, 495 +67 
Total: 
DANCY A beetiedw ee cue Sud approximate short tons.. 485, 860 554, 990 +14 
A A 8 $21, 314, 974 $22, 766, 710 +7 
Basalt and related rocks (traprock): 
Building stone: 
Rough construet ion short tons. 28. 100 26, 730 —5 
TEE $92, 669 $99, 166 47 
Average Der l'o/nn:n dto $3. 30 $3. 72 +13 
TEE short tons 7, 270 10, 610 +46 
O O d m ] $7, 532 4-50 
Total 
a oseo e nas S ees short tons. 35, 370 , 940 
%%; prd $97, 099 $100, +10 
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TABLE 5.—Dimension stone sold or used by producers in the United States, 


1949-50, by kinds and uses—Continued 


Kind and use 


Marble: 
Building stone (cut stone, slabs, and mill blocks) .. cubic feet. 
Average per cube oi -. teuer 
Monumen 1 EE cubic feet.. 
17. eE 
Total 
a AAA approximate short tons 
)))) PET A II ee 
Limestone: 
Buil stone: 
Rough construct ion short tons 
VIII 8 
Average per corvi ee ais 
Sur arona, slabs, and mill blocks................ cubic feet.. 
F111... 
RU ⁰⁰ E short tons 
III oi 
I A RU Rev ds cubic feet. 
67 ⁰y p pr V 
To 
att; approximate short tons. 
BM . ⁰ dd dd A SENE 
Sandstone: 
Building stone: 
Rou h . MEESE AE ahr aE en re Tae: short tons.. 
JJ. 
Cut stone, ig slabs, and mill blocks cubic feet. . 
bulb Ae EE 
Average per cubic ſoo uu 
Rubble- eener ALI a short tons. 
ll a O K LUE 
rr cubic feet.. 
JJ! 6 A AA 
Flagging AR atlas. na aeea cubic feet. 
TT A EE 
Total: 
eee approximate short tons. 
%%% A A o 
Miscellaneous stone: ! 
Building stong... cubic feet. . 
PST AM A IN RA LEE e seit 
Average per cubic foot... 
RUDD Gee oe ß short tons.. 
VAlUBS 5 cou Ä ˙ ˙³˙ Z ( eg 
Flagging JJ Ee cubic feet 
A AA II A 
eee edes ue Ri es: approximate short tons 
%%%%ͤ y . 
Total dimension stone, excluding slate: : 
1 777 A approximate short tons. 
Blate V approximate short tons 
“h 8 
Total dimension stone, including slate 
5 % v8 approximate short tons. . 
(EE 


1949 


90, 090 


$1, 849, 851 


1, 618, 430 
$51, 746, 125 
131, 990 


$6, 399, 716 


1950 
1 
Percent of 
Amount change from 
1949 
755,070 ' —11 
$6, 528, 013 —13 
65 —2 
296, 120 —16 
$2, 878, 374 —21 
.72 —6 
89, 290 —12 
$9, 406, 387 —16 
117, 440 +376 
$422. 698 +284 
$3. 60 —19 
8, 233, 220 +30 
$17, 061, 008 +40 
$2.07 +8 
66, 750 —62 
197, 670 +10 
$113, 537 13 
807, 590 +19 
$17, 804, 385 +41 
32, 130 +71 
$173, 637 +108 
$5. 40 +21 
2, 433, 430 +34 
$5, 037, 374 +39 
$2. 07 +4 
10, 350 —67 
$38, 488 — 65 
49, 420 — 69 
$151, 321 —53 
486, 180 +39 
$735, 062 +41 
265, 500 +18 
$6, 135, 882 +32 
720, 740 +30 
$2, 170, 692 +25 
$3.01 —4 
41,320 +1 
28, 730 +6 
$29, 354 —5 
104, 490 +16 
$2, 243, 821 +21 
1, 859, 200 +15 
$58, 464. 183 +13 
168, 640 4-28 
$7,571.325 ' +18 
| 
2, 027, 840 +16 
508 +14 


1 Includes soapstone, mica schist, volcanic rocks, argillite, and other varieties that cannot be classified in 


the EE groups. 


tails of production, by uses, are given in the Slate chapter of this volume. 
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BUILDING STONE 


The largest use of dimension stone is for building purposes. In- 
creased building activity in this country during 1950 resulted in the 
consumption of 15,993,810 cubic feet valued at $36,664,997, an 
increase over the 1949 figures of 35 percent and 23 percent, respec- 
tively. Table 6 gives the quantity and value of the major types of 
building stone sold or used in 1950. 


TABLE 6.— Building stone sold or usec EES in the United States in 1950, 
y 8 


Kind Construction Architectural 


Cubic feet Value Cubic feet Value 


PAIN MENOS d 935, 400 $437, 332 260, 530 $550, 436 
Basalt medo PR 317, 500 99,400 |... uz 
E u.c uio ALL cL nl ua noU er ⁰⁰ymt ß ĩ 309, 380 1, 177, 991 
Di E AA ALES EE 1, 438, 450 422, 698 | 2, 665, 930 2, 873, 667 
A A dee, 405, 820 173, 637 723, 940 1, 079, 300 
Miscellaneous ß ß A AA AA E 

% ˙ . A ⁰⁰ 8 3,097,170 | 1,133,133 | 3, 959, 780 5, 681, 394 


Finished 
Total 


Kind Sawed Cut 
Cubic feet Value Cubic feet Value Cubic feet Value 
Granite 292, 960 | $1, 528, 460 1, 689, 580 $5, 172, 109 
Ball ais AA AA PASEA ASAS 317, 500 99, 466 
Marble 179. 380 1, 211, 221 755, 070 6, 528, 013 
Limestone.................... 3, 658, 600 5, 702, 867 9, 671, 670 17, 483, 706 
Sandstone.................... 1,595,910 | 3,146, 669 2, 839, 250 5, 211, 011 
Miscellaneous 2 720, 740 72, 170, 692 |............]-........... 720, 740 2, 170, 692 
'Total.. 2 sa 2 6, 447, 590 |? 13,759, 909 15, 993, 810 36, 664, 997 


1 Sawed stone corresponds to dressed stone for construction work (walls, foundations, bridges) and cut 
stone to architectural stone for high-class buildings. 
2 Rough and cut miscellaneous stone included with sawed stone. 


GRANITE 


Sales of granite in the form of blocks and slabs increased 14 percent 
in quantity and 7 percent in value over 1949. However, the average 
unit value decreased 6 percent. Production of rough construction 
stone and rubble increased, while that of rough architectural and 
dressed building stone decreased. Total values of all classifications 
of granite used as a building stone increased. Rough monumental 
granite increased both in volume and value over the 1949 figures, 
while the value of dressed monumental stone declined in both in- 
stances. Both the volume and value of sales of paving blocks and 
curbing increased over 1949. 

Tables 8 and 9 show sales of monumental granite in the Barre 
district, Vermont, exclusive of small quantities of Barre granite sold 
as construction or crushed stone. 
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TABLE 8.—Monumental granite sold 18. quarrymen in the Barre district, Vermont, 


Cubic feet Value 


990,160 | $3, 461, 801 
937, 400 3, 534, 798 
1, 039, 580 3, 952, 622 
890, 080 3, 528, 756 
917, 310 3, 868, 351 


TABLE 9.—Estimated output of monumenti granite in the Barre district, Vermont, 


[Barre Granite Association, Inc.] 


1948 1949 1950 

Total quarry output, rough stock........... cubic feet. . 1, 043, 958 804, 240 917, 685 
Shipped out of Barre district in rough............ do.... 208, 792 178, 848 183, 537 
Manufactured in Barre district. .................. do.... 835, 166 715, 392 734,148 
Light stock consumed in dlstriet.. re do.... 556, 778 596, 160 489, 432 
Dark stock consumed in district. do.... 278, 388 298, 080 244, 716 
Number of cutters in district. 1, 748 1, 748 1, 748 
Average daily wagen $12. 50 $13. 50 $13. 90 
Average number of days worked........................ 252 248 248 
Total pay roll for een $5, 506, 200 $5, 852, 304 $6, 025, 706 
Estimated overhead.............. LL Lll c LLL llle... 2, 753, 100 2, 026, 152 3, 012, 853 
Estimated value of light stock.......................... 2, 421, 984 2, 950, 802 2, 938, 460 
Estimated value of dark stock.......................... 1, 447, 618 1, 550, 016 1, 500, 654 
Estimated polishing cos. 2, 099, 965 1, 799, 658 1, 846, 840 
Estimated sawing o8sB o 1, 644, 234 1, 408, 428 1, 445, 354 

Total value of eranite 0-2200- 00-000ooMaonMo 15, 873, 101 16, 487, 450 16, 859, 867 


BASALT AND RELATED ROCKS (TRAPROCK) 


Because of their dark color, basalt and related rocks are not used 
extensively as building stone. Sales for rough construction declined 
slightly from 1949 but increased in value. The volume of rubble sales 
increased 46 percent and its value 50 percent. Unit values of both 
types increased. The total increase over 1949 was 6 percent in ton- 
nage and 10 percent in value. Basalt and related dark rocks are used 
to some extent for memorials but are classed in the trade as “black 
granite” and are therefore included with the figures for monumental 
granite. 
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TABLE 10.—Basalt and related rocks (traprock) (dimension stone) sold or used by 
producers in the United States in 1950, by States and uses 


Building stone 


Active | Rough construction Rubble 


Pennsylvania.................. 
Undistributed.................|.......... 


t Included with '*Undistributed” to avoid disclosure of individual company operations. 
3 317,500 cubic feet (approximate). 


MARBLE 


Sales of all types of marble declined in 1950 compared with 1949. 
Total sales decreased 12 percent in cubic footage and 16 percent in 
value. Decreases in building stone during 1950 were 11 and 13 per- 
cent in quantity and value, respectively, while the decreases in 
monumental stone were 16 and 21 percent, respectively, from 1949. 
Unit values also declined. Tables 11 and 12 give details on marble, 
by uses and States. 


TABLE 11.—Marble (dimension stone) sold by producers in the United States, 
1949-50, by uses 


1949 


Use 
Cubic feet Value Cubic feet 
Building stone: 
Rough 
eh. een 17, 350 $69, 023 $36, 326 
ls A 8 1 308, 410 | ! 1,071, 505 1, 141, 665 

Finished: 

Fer ie ee lus Ai es 165,110 | 1, 506, 872 939, 670 

I ⁰⁰ 353,870 | 4,847, 492 4, 410, 352 

Total exteriorrõrõrr 2-2 Lll lll ll. . 182, 460 1, 575, 895 975, 996 

Pot ne.... Uu ee 662, 280 5, 918, 997 5, 552, 017 

Total building stores 844,740 | 7, 494, 892 6, 528, 013 
Monumental stone: 

SC ss | 8,687,710 RUN 
Total monumental stone. ........................ 352, 720 | 3,657,710 2, 878, 374 
Total building and monumental................. 1,197, 460 | 11,152, 602 | 1,051,190 9, 406, 337 

Approximate short tons. 101,720 oeseces cece Eeer 


3 Includes onyx for the manufacture of mantels, lamp bases, desk sets, clock cases, and novelties. 
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TABLE 12.—Marble (dimension stone) sold by producers in the United States in 
1950, by States and uses 


Building Monumental Total 
Geh Quantity 
State Clive AA 
plants | Cubic Cuble 
Value Value Short Value 
feet - | feet Cubic tons 
feet (approxi- 
mate) 
Alabama.................. 2 OI AN (1) (1) (1) (1) l 
Arkansas. ................. 1 | 10,000 1 00000 é 10, 000 315, 000 
Colorado 1 5. 570 I. 5, 570 470 16, 710 
Ec A 1 (1) (1) (1) (!) (!) 
Maryland.................. 1| 7,100 61,525 AA EE 7, 100 61, 525 
JC 1 5, 100 F 5, 1 370 
¡Ey 3 370 | 622,150 | 2,430 | $17,185 60, 
North Carolina 1 O) Lé EE oes A () (1) (1) 
TT eee 6 |427, 640 2, 854, 123 | 5, 200 79,755 | 432, 930 36, 800 | 2, 933, 878 
Vermont- ...-----------0-- 6 (1) () (i) (1) (i) 
Un distributed 241, 290 2, 930, 505 288, 400 2, 781, 434 | 529, 690 45,030 | 5, 711, 939 
Nl! 23 755, 070 6, 528, 013 296, 120 2, 878, 374 1, 051, 190 89, 290 | 9, 406, 387 
Average unit value $8.65 |........ / E 3 $8. 95 
Short tons (approximate) 6,110 1.:........ AA iio A r Rn Ru 


Included with '*"Undistributed" to avoid disclosure of individual company operations. 
3 Average value per cubic foot. 


LIMESTONE 


Almost all limestone blocks cut to definite shapes and sizes are 
used for building purposes, such as interiors and exteriors of public 
buildings and commercial structures. All classifications of limestone 
for building purposes, except rubble, increased substantially over 
1949 both in quantity and value. All unit prices, except material 
for rough construction, advanced. 

The Bedford-Bloomington, Ind., are& continued to produce most 
of the dimension limestone in the United States, its output being 
80 percent of the total rough architectural and finished (sawed and 
cut) limestone by volume and 74 percent by value. Tables 14 to 16 
show production in the Bedford-Bloomington, Ind., and Carthage, 
Mo., areas over a 5-year period. 


SANDSTONE 


The output of sandstone in 1950 increased 18 percent in quantity 
and 32 percent in value over 1949. Gains in output over the previous 
year occurred in the case of sandstone for rough construction (71 
percent), rough architectural stone (3 percent), sawed dressed building 
stone (60 percent), and flagging (39 percent). Losses in quantity 
from 1949 were noted in cut dressed building sandstone (3 percent), 
rubble (67 percent), and curbing (69 percent). Gains in unit prices 
occurred in every classification except sawed dressed building sand- 
stone, which declined 2 percent. 

Ohio continued to be the largest producing State, contributing 53 
percent of the total. Other S ies in order of production, were 
Pennsylvania, Tennessee, and New York. 

Table 18 presents the sales of bluestone in 1941-50. Bluestone is 
a type of sandstone that splits into thin, uniform slabs. It is par- 
ticularly adapted for flagging but is also used for building stone and 
curbing. The output declined slightly in 1950—to 1 percent less 
than the previous year—but the value increased 13 percent. 
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TABLE 14.—Limestone sold by producers in the Indiana oolitic limestone district, 
1946-50, by classes 


Construction 


Year Rough block SE Cut 


Cubic feet Value Cubic feet Value Cubic feet Value 


1046 A ts 1, 930, 710 | $1, 143, 664 | 1,340,930 | $1, 411, 831 453, 010 | $1, 460, 305 
TOA Y AA eek dace ees 2, 082, 330 | 1,492,620 | 1,398, 440 1, 563, 008 470, 620 1, 834, 447 
IJ! E 2, 328, 180 1, 914, 559 1, 974. 730 2, 312, 829 682, 480 3, 205, 984 
„„ A A 1,896,780 | 1,742,517 | 2,215,940 | 2,805, 866 303, 140 3, 377, 699 
1950 A x 2,192,140 | 2,309,303 | 3,213,160 | 4,669,493 | 1,191, 200 5, 682, 062 
Construction—Continued 
Other uses Total 
Total 
Y ear 
Short tons Short tons 
Cubic feet | (approxi- Value Short tons Value (approxi- Value 
mate) 
1916.............. 3, 724, 650 $4, 015, 800 77,550 $45, 144 347, 590 $4, 060, 944 
hr AO 3, 951, 390 , 390, 075 90, 440 306, 784 376, 920 5, 196, 859 
19188. , 985, 390 , 433, 372 165, 400 328, 656 526, 840 7, 762, 028 
19419. ............. 4, 915, 860 , 926, 082 48, 320 149, 753 401, 720 8, 075, 835 
1950. ...---------- 6, 596, 500 2, 660, 858 276, 620 441, 797 754,870 | 13,102, 655 


TABLE 15.—Purchased Indiana limestone sold by mills in the Indiana oolitic 
limestone district, 1946-50, by classes 


Sawed and semi- 
finished Cut 
Y ear 
Cubic feet Value Cubic feet Value Cubic feet Value 
1016 AA oe ce 42, 360 $44, 200 590, 320 | $1, 972, 265 632, 680 | $2, 016, 465 
J7/ô%ĩ51 A mr 88 68, 020 72, 594 994, 510 3, , 166 1, 062, 530 3, 655, 760 
O48 canaria dic as 357, 080 491, 898 845, 850 3, 558, 754 1, 202, 4, 050, 652 
T9019 E . 117, 270 166, 809 1, 016, 050 5, 365, 837 1, 133, 320 5, 532, 646 
AAA 2212122224 222 141, 510 198, 859 ; 4, 074, 820 1, 063, 410 4, 873, 679 


TABLE 16.—Limestone and marble sold by producers in the Carthage district, 
Jasper County, Mo., 1946-50, by classes 


Dimension stone (rough and dressed) 


Other uses Total 
Building Monumental Total 
Year 
Short Short 
: tons tons 
Cubic Val Cubic Cubic Short 
ue Value (ap- | Value Value (ap- Value 

feet feet feet proxi- tons proxi- 

mate) mate) 
1946......| 49, 190 8289, 866! 10,610! $41,718) 59, 800 5, 080 $331, 584; 265, 260 8550, 998 270, 340| $882, 582 
1947...... 58, 220; 487, 799 2, 980, 24,357, 601,200 5, 200, 512,156, 300, 680 513, 273) 305, 880 1, 025, 429 
1948. ..... 64, 510| 532, 905 5, 380) 29, 636| 69, 890 5, 940) 562, 541, 230, 540, 396, 006, 236, 480 958, 547 
199.....- 84, 810| 934, 036 4,530, 20,772, 89,340 7, 590 960, 808 238, 250| 420, 833! 245, 840 1, 381, 641 
1950. | 75, ii 805, 532 2, 430 17,185| 78,060| 6, ddl 822, 717, 252, 960; 467, 926 259, id 290, 643 
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TABLE 18.—Bluestone R rold or used in the United States, 


Year Cubic feet Value Value 
Ii... EES 284, 190 $252, 313 $274, 517 
1042 A oe ews S 183, 470 166, 787 326, 168 
kr lance teed Sook eee , 840 92, 059 462, 716 
br DEE 156, 160 108, 732 533, 727 
1111 3 109, 330 89, 448 604, 137 


1 New York and Pennsylvania were the only producing States. 


MISCELLANEOUS STONE 


Types of stone other than those included in the major groups 
already discussed are covered in table 19. The principal types in 
this classification are mica schist, argillite, light-colored volcanic rocks 
(such as rhyolite), soapstone, and greenstone. The quantity sold in 
1950 increased 16 percent and the value 21 percent over 1949. 


TABLE 19.—Miscellaneous varieties of stone (dimension stone) sold or used by 
producers in the United States in 1950, by States and uses 


Flagging 


Active 
State plants 
Value 
California............. 6 $41, 
Colorado.............. LN poen 8 (i) 
Georgia. 1 1. 000 
Maryland 4 60. 033 
New York 2 (1) 
Pennsylvania......... 2 158, 048 
Virginia 2 (1) 
Washington........... 1 2, 125 
Wisconsin 1 ) (1) 
Wyoming A EE ; 36, 219 
Undistributed........|........ 49, 650 |2, 082, 296 1, 044, 789 
TO oe es eee 21 | 260, 740 |2, 170, 692 2, 243, 821 
A A A $35. 74 $21. 47 


1 Included with Undistributed’’ to avoid disclosure of individual company operations. 
3 Approximately 720,740 cubic feet. 
8 Approximately 28,730 cubic feet. 
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TRENDS IN USE OF DIMENSION STONE 


A 35-year history of the output of dimension stone by kinds is 
indicated in figure 1. The depression years of the 1930’s Sec later 
the war years had a detriental 
there has been an upward trend. 


effect on the industry, but since 1944 


THOUSANDS OF SHORT TONS 


EN , 
KAY, áa, 
~~ * 1 


FIGURE 1.—Sales of dimension stone in the United States, by kinds, 1916-50. 


Figure 2 traces, for a 36-year period, the history of production of 
building stones as a whole and of the chief variety, limestone, in their 
relation to nonresidential building, the class ob. construction using 
stone most extensively. Activity in building-stone production in 
peacetime generally follows the trend of nonresidential construction, 
and the industry is currently following this general trend. 


dae LT 
ma um. 
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FIGURE 2.—Sales of all building stone and building limestone compared with nonresidential construction 
ue and private), 1915-50. Data on nonresidential-building construction from Survey of Current 
usiness. 
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TECHNOLOGY 


Recent trends in the preservation of natural stone masonry have 
been described, and the methods of preservation in use over 150 years 
ago were cited to show the advantages of such treatment.? 

A description of a large sandstone quarry, methods of working the 
deposit, and preparation of the nodo or market has been published.“ 

The production of Italian marble and contemplated output for the 
next 3 years was the subject of a recent technical review.* 

A special report on an occurrence of limestone in California has 
been published.’ 

Colorado ''travertine" was discussed before the Colorado Mining 
Association.“ 

The commercial granites of Virginia have recently been described. f 

California “black granite" was the subject of a recent report. 

A recent trade-journal article expressed the alarm felt in certain 
quarters at the possibility of increased importation of foreign stone 
into America.“ 


CRUSHED AND BROKEN STONE 


Over 250 million tons of crushed and broken stone, in addition to 
that used for making cement and lime, were produced in the United 
States during 1950. This output constitutes a record for material of 
that type, and represents a 13-percent increase in quantity and 15- 
percent in value over the previous year. 

Tonnage gained in all classifications except riprap and agricultural 
stone, Where slight losses were noted. The average value was $1.33 
a ton, a 3-cent gain over 1949. 

Table 20 shows the quantity sold and the value of the output during 
1949 and 1950, by uses. Detailed data on asphaltic stone and slate 
SS and flour are given in the Asphalt and Slate chapters of this 
volume 

Tables 21 and 22 show the tonnage and value of stone used for 
concrete and road metal and for railroad ballast for a series of years 
and by States for 1950. 


1 Stone Trades Journal del vol. 69, No. 11, Nov. 11, 1950, p. 116. 

2 Stone Trades Journal (London), vol. 69, No. 12, December 1950, p. 129. 

3 Rocks and Minerals, vol. 25, No. 7-8 July-August 1950, pp. 370-371. 

4 Mine and Q En neering (London), vol. 16, No. 8, August 1950, p. 267. 

SES George W., Sierra Blanca Limestone: Spec. Rept. 1-A, California Div. of Mines, December 1950, 


pp.1 

0 Smith, George E., Colorado Travertine: Proc. Ann. Meeting, Colorado Min. Assoc., Denver, Colo., 
Feb. 4, 1950 (mimeographe d). 

sa, Steldtmann rs 115 Granites and Other Crystalline Rocks of Virginia: Jour. Geol., vol. 

No e 

api Richard vio uis and Norman, L. A., Jr., Commercial “Black Granite” of Ban Diego County, 
Calif.: Spec. Rept. 3, California Div. of Mines, ' December 1950, pp. 1-19. 

* Stone Trades Journal (London), vol. 69, No. 11, November 1950, p. 122. 
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TABLE 20.—Crushed and broken stone sold or used by producers in the United 
States, 1949-50, by principal uses 


1949 1950 
Use Value Value 
Short tons |—————— J Short tons 
Total Average Total Average 
Concrete and road metal...... 124, 367, 210 |$158, 357, 911 $1.27 | 147, 107, 670 |$192, 293, 884 $1.31 
Railroad ballast.............. 17,054,180 | 15, 376, 880 . 90 18, 614, 040 17, 519, 533 .94 
Metallurgical.................. 1 30, 752, 320 | ! 32, 267, 642 1.05 | 35,969,820 | 37, 932, 388 1.05 
Alkali works. 6, 022, 240 5, 641, 705 . 94 6, 174, 350 5, 869, 819 . 96 
RID MOD EE , 568, 390 9, 829, 626 1.30 6, 898, 050 7, 807, 200 1.13 
Agricultural.................. 21, 482, 910 | 33, 251,141 1.55 19, 348, 820 | 30, 393, 075 1.57 
Refractor (ganister, mica 
schist, dolomite, soapstone).| !1,827,630 | 1 5, 764, 355 13.15 2, 158, 000 5, 848, 591 2.711 
Asphalt filler................. 671, 560 1, 893, 964 2. 82 750, 050 2, 777, 973 3.70 
Calcium carbide works....... 652, 950 654, 470 1.00 749, 930 782, 993 1.04 
Sugar factories...............- 555, 030 1, 361, 169 2.45 717, 620 1, 608, 097 2.24 
Glass factories. ............... 621, 840 1, 373, 314 2.21 769, 680 1, 720, 504 2.24 
Paper mills................... 417, 850 766, 856 1.84 431, 940 942, 439 2.18 
Other uses. 110, 414, 030 | ! 23,156, 487 1 2. 22 10, 563, 880 | 26,621,418 2.52 
!!! ·¹¹ D 222, 408, 140 | 289, 695, 520 1.30 | 250, 253, 850 | 332, 117, 914 1.33 
Portland and natural cement 
and cement rock .. 55, 219, 000 „ 59, 361, 000 R 
Ile. islas 12, 637, 000 „ 14, 980, 000 r 
Grand total............. 290, 264, 000 r 324, 595, 000 Dk ` PA 
Asphaltic stone .--| 1,150, 931 4, 264, 989 3.71 1,184, 676 3, 522, 308 2.97 
Slate granules and flour....... 608, 270 5, 764, 560 9. 48 761, 730 7, 476, 156 9. 81 
! Revised figure. 


2 Value reported as cement in chapter on Cement. 
3 No value available for stone used in manufacture of cement and lime. 
4 Value reported as lime in chapter on Lime. 


TABLE 21.—Crushed stone for concrete and road metal and railroad ballast sold 
or used by producers in the United States, 1946-50 


Concrete and road metal Railroad ballast Total 
Year — —ũ— — Kc 
Short tons Value Short tons Value Short tons Value 
|G , AM ee 90, 358, 900 | $97, 765, 446 16, 908, 350 | $13,127, 058 | 107, 267, 250 |$110, 892, 504 
1047. .— eee iiL 107, 077, 590 | 125, 753, 455 16, 350, 260 13, 566, 869 | 123, 427, 850 | 139, 320, 324 
S. 121, 542, 170 | 149, 879,694 | 18,180,990 | 16,315,834 | 139, 723, 160 | 166, 195, 528 
TUO i IEEE 124, 367, 210 | 158, 357, 911 17, 054, 180 15, 376, 880 | 141, 421, 390 | 173, 734, 791 
1080.7. 222 oe ux et 147,107, 670 | 192, 203, 884 | 18,614,040 | 17,519,533 | 165, 721, 710 | 209, 813, 417 
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TABLE 22.—Crushed stone for concrete and road metal and railroad ballast sold 
or used by producers in the United States in 1950, by States 


Concrete and road metal Railroad ballast Total 
State 
Short tons Value Short tons Value Short tons Value 
— D o D 
Alabama................. 259, 740 A SE 259, 740 $510, 665 
Arizona 215, 150 II/. 8 215, 150 118, 431 
Arkansas 3, 086, 140 6, 542, 925 1380 l 2| 13, „ 5 1 6, 543, 267 
California................ 1 7, 373, 1 8,177, 232 1 277, 340 1 120, 028 8, 880, 9, , 655 
90 REOR SUC T 1 398, 1 505, 438 3 680, 890 967, 390 
Connecticut............. 1, 658, 700 2,182, 238 15, 470 83, 012 1,734,170 2, 265, 
Delaware 72, 050 Ir ˙ m d erus iwE 72, 050 180, 113 
Florlda. .......--0------- 4, 484, 490 5, 917, 467 (1) (2) 1 4, 484, 490 | 1 5,917, 467 
Georgia 5, 042, 320 6. 604, 621 1 265, 720 1 290, 603 | 15,308,040 | ! 6, 895, 
ee 1 460, 080 1 697, 101 (2) (2) 971, 700 1, 244, 924 
IHin es 10, 349, 860 11, 739, 522 1, 088, 920 1, 164, 596 11, 438, 780 12, 904, 118 
Indiana.................. 14,017, 050 | 1 4, 587, 694 557, 550 622,098 | ! 4,574,600 | 1 5, 209, 792 
LOWE A IN 16,457,030 | ! 7, 539, 927 4, 4,640 | 16, 461,250 | 17, 544, 567 
CC 4, 102, 290 6, 233, 341 1, 508, 500 683, 167 5, 610, 790 5, 916, 508 
Kentuceks. 16, 304,690 | 17,683, 940 372, 600 321,557 | 16,677,290 | 18,005, 497 
A ͤ ( 1194, 310 h ² 1194, 310 1 322, 410 
Maryland................ 1, 661, 560 2, 445, 384 197, 690 295, 927 1, 859, 2, 741, 311 
Massachusetts........... 2, 444, 770 3, 356, 542 226, 267, 361 2, 670, 770 3, 623, 903 
Michiean g 2 2, 419, 694 (2) (2) 1 2, 762, 1 2, 419, 694 
Minnesota............... e , 030 1, 357, 301 339, 030 279, 732 1, 597, 060 1, 637, 033 
Missouri................. 5, 545, 040 7, 106, 063 871, 790 269, 847 6, 416, 830 7, 375, 910 
Montana 620 50, 989 1 587, 810 1 554, 446 1 633, 430 1 605, 435 
Nebraska 183, 970 67d%%%½m r k e wees 183, 970 270, 365 
Neegda 1 274, 310 1 269, 178 EA Deseo e ht tame 1 274, 310 1 269, 178 
New Hampshire......... ini!!! 12, 242 
New Jerser 13,978,430 | 1 7,044, 897 273, 130 468, 571 14,251,560 | ! 7,513, 468 
New Merico , 940 1 20, 910 (2) 1 42, 040 1 20, 910 
New York............... 1 9, 928, 870 | ! 14, 230, 130 1 896, 730 1 992, 662 | 1 10, 825, 600 | ! 15, 222, 792 
North Carolina.......... 1 7, 043, 430 | ! 9, 650, 597 1 9, 850 ! 10, 835 7, , 220 10, 277, 717 
North Dakota..........- (2) (2) 3 130, 750 : 
Ohio A A eee sie 8, 823, 600 10, 114, 577 1, 244, 160 1, 363, 392 10, 067, 760 11, 477, 969 
Oklahoma............... 2, 077, 890 ; 970 | 11,427, 610 1665, 417 | 13,505, 500 , 894, 38 
Oregon.................. 3, 117, 800 4, 867, 672 427, 760 408, 163 3, 545, 500 5, 275, 835 
Pennsylvania............ 11,911,980 | 17, 920, 554 1992, 150 | ! 1, 489, 270 | ! 12, 904, 130 | ! 19, 409, 824 
Rhode I CCC 206, 690 6A 8 206, 690 417, 333 
South Carolina.......... 11,976,370 | 1 2,685, 801 355, 630 463, 341 1 2, 332, 000 | 1 3,149,142 
South Dakota 1, 074, 650 1, 915, 355 (2) (2) 11,074,650 | 11,915, 355 
Tennessee............... 5, 832, 400 7,173, 106 643, 280 623, 923 6, 475, 680 7,797, 029 
KK AA cscs eos 1 3, 034, 190 1 2, 910, 661 1 376, 790 1 295, 758 1 3, 410, 980 1 8, 206, 419 
. oo e RCoc 1 126, 910 1 45, 690 42, 480 68, 371 1 169, 300 1 114, 061 
Vermont 1 60, 700 171,511 (2) ) 1 60, 700 171, 511 
„ AAA 16,176,120 | ! 9, 333, 798 718, 640 763,415 | ! 6,894, 760 | ! 10, 097, 213 
West VE vinis 3 1 3, 332, 760 | 13, 344, 639 360, 050 307, 438 | 13,692,810 | ! 3,652, 077 
West Virginia............ 850 2, 845, 113 385, 690 415, 629 1, 886, 540 3, 260, 742 
Wisconsin................ 14,415,990 | ! 4, 588, 500 ! 201, 670 1 212, 786 4, 625, 430 4, 814,621 
Wyoming................ 140, 050 129, 543 1 429, 150 1 412, 958 1 569, 200 1 542, 501 
Undistributed........... 2, 528, 130 2, 506, 694 3, 451, 080 3, 593, 398 3, 235, 440 3, 266, 604 
TOMA 2s rc cous 145, 983, 880 | 189, 866, 874 18, 608, 870 17, 512, 683 | 164, 592, 750 | 207, 379, 557 
Hawaii. ......-.0-------- | 1, 123, 790 2, 427, 010 5,170 6, 850 1, 128, 960 2, 433, 860 
Puerto Rico A 
Grand Total 147, 107, 670 | 192, 293, 884 18, 614, 040 17, 519, 533 | 165, 721,710 | 209, 813, 417 


1 To avoid disclosing confidential information, total is somewhat incomplete, the portion not included 
being combined as Undistributed.“ 
3 Included with Undistributed.“ 


COMMERCIAL AND NONCOMMERCIAL OPERATIONS 


In contrast with strictly commercial operations, noncommercial 
operations represent tonnages reported by States, counties, municipal- 
ities, and other Government agencies as being produced by themselves 
or by contractors for their own consumption. Table 23 shows the 
production of crushed stone for concrete and road metal during recent 
years by both types of operations. Noncommercial operations during 
1950 gained 22 percent over 1949 compared with an 18-percent gain 
for commercial ones, reversing the trend of the previous year. 


1160 MINERALS YEARBOOK, 1950 


TABLE 23.—Crushed stone for concrete and road metal sold or used by com- 
mercial and noncommercial operators in the United States, 1946-50 


[Figures for “noncommercial operations" represent tonnages reported by States, counties, municipalities, . 
and other Government agencies, produced either by themselves or Dy contractors expressly for their 
consumption, often with publicly owned equipment; they do not include SE from commercial 
producers. Figures for “commercial operations” represent tonnages reported by all other producers.) 


Commercial operations Noncommercial operations Total 
de Percent korant 
Aver- | 2 er- Aver M Per- 9 
Y car change change 

Short | 34°, van) TEL Of!) Short value in quan- cent or Short |in quan- 

ns tity tity tons tity 

per from | @uan- d from n from 
ton recodo tity ton preced- tity reondz 
ng year ing year 2 year 
1946....| 83, 879, 680 $1.07 +41 93| 6, 479, 220 $1.23 +36 7| 90, 358, 900 +41 
1947....| 95, 178, 440 1.19 +13 89 11, 899, 150 1. 09 +84 11 107, 077, 590 +19 
1948... 108. 029, 360 1. 2 +14 89 13, 512, 810 1. 25 +14 11 121, 542, 170 +14 
1949. ... 111, 094, 390 1.27 43 89 13, 272, 820 1.27 —2 11 124, 367, 210 +2 
as e 977, 250 1.32 +18 al 16, 130, n 1. 20 Faa BM 107, 670 +18 

GRANULES 


The output of granules for roofing purposes has been canvassed 
since 1942. Table 24 shows total production and value for the 
past 5 years. Separate figures for slate granules are given in the Slate 
chapter of this volume. 


TABLE 24.—Roofing granules! sold or used in the United States, 1946-50, by 


kinds 
Artificially colored 
Year sari 
or 

tons Value 
1046. ........ A 877, 990 |$12, 939, 512 
1941... e 1,133,870 | 17, 559, 227 
1948 i „828. 1, 002, 430 | 16, 563, 351 
1949 977,934 | 16, 489, 253 
195000 1, 294, 275 | 22, 276, 565 


! Manufactured from stone, slate, slag, and brick. 


SIZE OF PLANTS 


In 1950 the number of crushed-stone plants was 1,622, 40 less than 
in 1949, while the average production increased 16 percent, or approxi- 
mately 141,000 tons. During the year, 520 plants produced less than 
25,000 tons each but supplied slightly over 2 percent of the total 
output. On the other hand, the 32 plants that produced over 900,000 
tons each contributed 25 percent of the total. Table 25 shows 
additional details of the size pattern of the industry. 
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TABLE 25.—Number and production of commercial crushed-stone 1 plants in 
1949-50, by size of output 


1949 | 1950 
Size of output N Total pro- Total pro- 
um- Per- Cumula- |Num- Cumula- 
ber of Ser cent of| tive total | ber of ere cent of| tive total 

plants (short tons) total | (short tons) [plants (short tons) (short tons) 

Less than 1,000 tons 60 21, 250 0. 01 21, 250 49 22, 950 | 0.01 22, 950 
1,000 to 25,008........... 519 5, 542, 200 2. 72 5, 563, 450 471 5, 044, 040 2. 20 5, 068, 990 
25,000 to 50,000.......... 259 9, 4.57 14, 855, 330 251 9, 190, 720 4.01 14, 257, 710 
50,000 to 75,000.......... 13, 742, 110 6. 75 28, 597, 440 185 | 11, 387, 660 4.97 25, 645, 370 
75,000 to 100,000......... 107 9, 095, 350 4.47 37, 692, 790 140 | 12, 058, 880 5. 27 37, 704, 250 
100,000 to 200, 000 231 | 32,079,020 | 15.77 69, 771, 810 236 | 33, 563, 530 | 14. 66 71, 267, 780 
200,000 to 300, 000. 112 , 188, 13.36 96, 960, 370 103 25, 020, 380 | 10.93 96, 288, 160 
300,000 to 400.000 49 | 16, 611, 580 8.17 | 113,571, 950 72 | 24, 903, 960 | 10.88 | 121, 192, 120 
400,000 to 500, 000 29 | 13, 151, 480 6.46 | 126, 723, 430 31 | 13, 852, 520 6.05 | 135, 044, 640 
500,000 to 600, 000. 17 9, 413, 340 4.63 | 136, 136, 770 15 8, 346, 320 3. 64 | 143, 390, 960 
600,000 to 700,000.......- 12 7,746, 050 3.81 | 143, 882, 820 15 9, 593, 000 4.19 | 152, 983, 960 
700,000 to 800,000......-- 10 7,545, 410 3.71 | 151, 428, 230 12 | 9,042,710 | 3.95 | 162, 026, 670 
800,000 to 900.000 7 , 940, 890 3.21 | 157, 969, 120 10 8, 753, 870 3.82 | 170, 780, 540 
900,000 tons and over.. 26 | 45,503,740 | 22.36 ¡ 203, 472, 860 32 | 58,208, 790 | 25.42 989, 330 
Total... 1, 662 |203, 472, 860 100. 00 | 203, 472, 860 | 1,622 ¡228, 989, 330 100. 00 | 228, 989, 330 


! Exclusive of marble, which is primarily a dimension-stone industry. 


METHODS OF TRANSPORTATION 


Little change was noted from the previous year in the transporta- 
tion methods used by the crushed-stone industry in 1950. Over half 
of the tonnage continued to be moved by truck. Waterways provide 
relatively minor but locally important transportation facilities. In 
previous years the table included only transportation statistics on the 
commercial stone used for concrete and road metal. However, since 
1946 the table has included all commercial crushed stone. 


TABLE 26.— Crushed stone sold or used in the United States in 1950, by methods 
of transportation 


Commercial and non- 


Commercial operations | commercial ! operations 
Method of transportation 

Percent 

Short tons | ¿f total Short tons of total 
IT IN Qa icu E 114, 328, 140 50 | 135, 414, 730 54 
T ³˙ ⁰⁰ ⁰mtk 88 78. 585, 650 A4 78, 585, 650 31 
Mis A 8 25, 013, 170 11 25, 013, 170 10 
Museen.... eee endeeks . 300 5 11, 240, 300 5 


250, 253, 850 100 


! Entire output of noncommercial operations assumed to be moved by truck. 


GRANITE 


Both the quantity and the value of crushed-granite production 
gained sharply in 1950 over 1949, the increase being 34 percent in 
tonnage and 39 percent in value. The average unit price also ad- 
vanced 5 cents a ton to $1.34. Material for concrete and road metal 
showed the largest individual gain. A loss in tonnage occurred in the 
crushed granite assigned to “other uses”; however, the value of this 
material advanced slightly. Gains in the average unit values were 
noted in riprap and the “other uses.” Georgia was the principal pro- 
ducer in 1950, followed by North Carolina, Virginia, South Carolina, 
and California, in that order. 
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BASALT AND RELATED ROCKS (TRAPROCK) 


Commercial traprock normally includes basalt, gabbro, diorite, and 
other dark igneous rocks and is widely used in industry for concrete 
and road metal and for railroad ballast. It is also used for riprap and 
such “other uses” as fill material, roofing granules, etc. The sales of 
crushed and broken traprock in 1950 were 7 percent greater in quantity 
and 13 percent greater in value than in 1949. The sales of riprap de- 
clined both in tonnage and value, but all other uses showed an increase. 
The average unit value increased from $1.42 in 1949 to $1.50 in 1950. 
In 1950 New Jersey was the leading producer, followed by Washington, 
Oregon, Massachusetts, and Pennsylvania, in that order. 


MARBLE 


Large quantities of waste material, consisting either of defective 
blocks or cuttings and spalls from marble-dressing operations, accu- 
mulate in the processing of marble blocks. This byproduct material is 
marketed for the great variety of uses listed in footnote 1 of table 28. 
The average value varies from State to State, for the reason that in 
certain States a large proportion of this material is marketed for such 
high-priced products as terrazzo or marble flour, whereas in other 
States a considerable amount is sold for roadstone, concrete aggregate, 
or other relatively low priced uses. The average unit value for crush- 
ed and broken marble increased 30 cents to $8.58. 


TABLE 28.—Marble (crushed and broken stone) sold by producers in the United 
States in 1950, by States ! 


Active | Short Active | Short 
Alabama 2 (2) (2) Tetas. oor AA 1 | 10,550 | $278, 500 
Arkansa8............... 1 $2, 250 || Utah gg 1 5, 950 62, 000 
California 1| 4,410 80,212 || Virginia... 1| 0) (3) 
Zeeche F 1 (2) (2) Washington 4 | 1,490 11, 621 
Maryland............... 1| 9,080 | 153,281 || Undistributed..........]........ 04,100 | 425, 596 
Missouri. 2 | 8,000 | 103, 800 
New Jersey............. 1 4, 000 104, 000 Tota WEE 21 |177, 930 |1, 525, 84 
New York.............. 1 | 19,230 | 192,270 || Average unit value $8. 58 
Tennessee 4 | 20,620 | 112,317 


1 Includes stone used for agriculture, asphalt filler, cast stone, composition flooring, crushed stone, MIR 
nesia, mineral food, plaster, poultry grit, shingles, spalls, stucco, terrazzo, tile, whiting (excluding marb 
Wick made by companies that purchase their marble), and unspecified uses. 

2 Included with '“Undistributed” to avoid disclosure of individual company operations. 


LIMESTONE 


Because of its wide distribution, chemical and physical properties, 
and relatively moderate production cost, limestone is used in the 
United States more than any other type of stone. Sales of limestone 
were reported to the Bureau of Mines fiin 45 States and 2 Territories 
in 1950. In 1950 limestone (excluding that used in manufacturin 
cement and lime) constituted 72 percent of the total crushed ind 
broken stone produced in the United States. Sales of limestone for 
riprap, fluxing stone, concrete and road metal, railroad ballast, and 
miscellaneous uses showed increases over the previous year, while 
that of agricultural limestone decreased in 1950. 

Details by States and uses are shown in table 30. 
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TABLE 31.—Limestone (crushed and broken stone) sold or used by producers in 
the United States for miscellaneous uses, 1949-50 


STONE 


1949 1950 
Use 
Short tons Value Short tons Value 

Air!! 6, 022, 240 | $5, 641,705 | 6,174,350 | $5, 869, 819 
Calcium carbide wogka 652, 950 654, 470 749, 930 782, 993 
oal-mine dusting. 2 eee 284, 1, 130, 061 341, 170 1, 320, 342 

Filler (not whiting substitute): 
l/h 8 671,560 | 1, 893, 964 750, 050 2, 777, 973 
EELER Eeer 1, 361, 999 616, 840 1, 160, 535 
Other- o oon A ys aea ou E 257, 540 974, 509 294, 180 1,178, 761 
UC AAA A He OE aed xi tas 56, 020 100, 741 89, 020 158, 205 
Glass factories... c.l LL ll Ll ee eee eee 621,840 | 1,373, 314 769, 680 1, 720, 504 
Limestone gnd. lll ll lll clle. 1, 241, 340 , 196, 921 773, 010 787, 547 
Limestone whitingßn n 501, 400 | 3, 511, 159 676, 410 4, 875, 667 
Magnesia works (dolomite) ꝶł!· cu. 241, 070 428, 723 236, 480 09, 852 
Mineral (000 AAA 413,850 | 1,837,105 463, 050 2, 252, 857 
Mineral (rock) won... 42, 600 50, 737 18, 290 23, 551 
Paper lf A x Rer 417, 850 766, 856 431, 940 942, 439 
Poultry e ß 3 Eau E dm ceeeoess 101, 980 904, 053 95, 100 893, 298 
Refractory (dolomite) Ll. 3 806, 980 3 922,311 | 1,040, 530 1, 216, 933 
OGG DESO EE 934, 720 710, 369 | 1, 344, 400 1, 157, 231 
Stucco, terrazzo, and artificial estone 47,670 505, 268 73, 130 762, 889 
Sugar e EE 555,030 | 1,361,169 717, 620 1, 608, 097 
Other uses AAA he eta Own E P et 589, 290 6,608 | 1,031,270 1, 550, 805 
Use unspecifled...........-.-.-------2- 2-2-2 ee eee eee 3 719, 860 3 982, 929 94, 529, 164 
Tótal cr ⁰ ————̃—᷑—2 T 315, 846, 890 |3 27, 234, 971 | 17,081,140 | 31,979, 462 


1 Includes stone for filler for calcimine, caulking compounds, ceramics, chewing gum, explosives, floor 


coverings, foun 


compounds, glue, grease, insecticides, leather goods, paint, 


per, phonograph records, 


picture-frame moldings, plastics, pottery, putty, roofing, rubber, tooth paste, wire coating, and unspecified 


uses, 
2 Includes stone for refractory magnesia. 
3 Revised fi 


Excludes limestone whiting made by companies from purchased stone. 


gure. 
4 Includes stone for acid neutralization, athletic-fleld marking, carbon dioxide, chemicals (unspecified), 


concrete blocks and pipes, 
plaster, rayons, roofing granules, spalls, and water treatment. 


dyes, fill material, light bulbs, motion-picture snow, oil-well drilling, patching 


Dolomite (calcium-magnesium carbonate) has a variety of uses, 


some quite distinct from those of high-calcium limestone. Dead- 
burned dolomite is used as a refractory lining for metallurgical 
furnaces; statistical data on this product (which is closely allied to 
lime) are given in the Lime chapter of this volume. Raw dolomite is 
also used as a refractory, particularly for patching furnace floors. 

Sales of dolomite and its primary calcined product, dolomitic lime, 
are listed by consuming industry, in table 32. 


TABLE 32.—Dolomite and dolomitic lime sold or used by producers in the United 
States for specified purposes, 1949-50 


1949 1950 
Short tons Value Short tons Value 

Dolomite for— 

Basic magnesium carbonate !....................... 241, 070 $428, 723 236, 480 $409, 852 

Refractory uses. oo 2 806, 980 2922, 311 | 1,040, 530 1, 216, 933 
Dolomitic lime for— 

Refractory (dead-burned dolomite)................. 1, 318, 708 | 15, 930, 226 | 1,759,440 | 21,725, 560 

Paper MUS EE 50, , 000 ; 2, 


3 Includes dolomite for refractory magnesia. 
2 Revised fi E 
3] ton of dolomitic lime is equivalent to 2 tons of raw stone. 
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Table 33 shows the tonnages and values of fluxing stone sold for 
use in various metallurgical operations. 


TABLE 33.—Sales of fluxing imestone, 1946-50, by uses 


Open-hearth Other Other metal- Total 


Blast furnaces plants smelters ! lurgical 3 


Value 


| 

1946. . . |19, 674, 130 $15, 803, 857 4, 869, Um 342, 407449, 050 $190, 566 165, 280 $154, 943| 25, 157, 760 $20, 791, 833 
1947. ..|25, 817, 270| 22, 000, 942 6, 059, 440) 5, 862, 202,512, 880! 593, 811, 180, 680 230, 905| 32, 570, 270 28, 687, 950 
1948. .. 26, 339, 790, 24, 721, 052 7, 873, 410| 8, 695, 137 503, 49) 609, 354! 185, 270 224,465 34, 901, 940 34, 250, 008 
1949. . .1323,768,970,1 24,127, 897 5, 922, 020; 6, 929, 134 728, 960 835, 962 332, 370; 374, 619 3 30,752, 320 1 32,267, 642 
1950... S, 397, 710} 29, 222, ee 936, ec 7, 948, 041 je SC 587, SCH 177, 580; 174, ov 35, 969, B20) 37, 932, 388 


! Includes flux for copper, gold, lead, zinc, and unspecified smelters. 
2 Includes flux for foundries and for cupola and electric furnaces. 
3 Revised figure. 


The statistics of the lime and cement industries are presented in 
separate chapters of the Minerals Yearbook and are not covered 
in the Stone chapter; however, a commodity review of limestone 
would be incomplete without suitable recognition of the large tonnage 
of limestone consumed by these industries. Consequently, table 34 
shows the total tonnage consumed for all purposes. 


TABLE 34.—Limestone sold or used for all purposes in the United States, 1948-50, 
in short tons 


Use 1948 1949 1950 
Limestone (as given in this report) (approximate)....... 166, 742, 000 163, 746, 000 180, 919, 000 
Portland and natural cement and cement rock 54, 513, 000 55, 219, 000 59, 361, 000 
III A ĩ ß y 14, 525, 000 12, 637, 000 14, 980, 000 
jurc Tr AA 235, 783, 000 231, 602, 000 255, 260, 000 


1 Reported in terms of cement in Cement chapter of this volume. 
2 Reported in terms of lime in Lime chapter of this volume. 


SANDSTONE 


The sales of crushed and broken sandstone in 1950 increased 31 
percent and the value 16 percent over the preceding year. The 
increases occurred in the production of refractory stone, in concrete 
and road metal, and in railroad ballast. Decreases occurred in riprap 
and “other uses." The grand average unit value, however, decreased 
27 cents a ton to $2.00. | 


MISCELLANEOUS STONE 


Crushed and broken stone, other than the five principal varieties 
alreadv discussed, includes light-color volcanic rocks, schists, boulders 
from river beds, serpentine, Dan. and flint. Table 36 shows the sales 
of stone by types in 1950. The output during 1950 increased 11 
percent in quantity and 21 percent in value compared with 1949. 
California was the largest producer in 1950, followed by Oklahoma. 
Kansas, Missouri, and Arkansas in that order. The grand average 
unit value increased 7 cents to 88 cents a ton. 
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MARKETS 


Crushed stone is used principally as an aggregate in concrete for 
highway and building construction. It is to be expected, therefore, 
that sales of crushed stone will follow the trends of shipments of 
portland cement, area of new concrete pavement, and value of new 
construction. These relationships are shown in figure 3. 
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FIGURE 3.—Crushed-stone aggregates (concrete and road metal) sold or used in the United States com- 
pared with shipments of portland cement, total construction (value), and concrete pavements (contract 


2 square yards), 1932-50. Data on construction and concrete pavements from Survey of Current 
usiness. 
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The metallurgical industries in 1950 operated at a higher level 
than in 1949, and 1950 was a record year in the total sales of fluxing 
limestone, as shown in figure 4. 
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FIGURE 4.— Sales (tons) of fluxing stone and refractory stone (memamg that used in making lime) com- 
with production of steel ingot and pig iron, 1932-50. Statistics of steel-ingot production compiled 
y American Iron and Steel Institute. 


TECHNOLOGY 


The operation of a large traprock quarry in New Jersey and methods 
of stockpiling the various sizes of material were described in the 
technical press.? Many articles describing the new methods of blast- 
hole drilling that are coming into use have appeared in trade publi- 
c&tions.!! 

The use of agricultural limestone was discussed in a trade paper." 

Underground mining practices of limestone deposits were reviewed.” 

Methods of stockpiling and reclaiming stone were described.'* 

The operation of a single-stage stone crusher was the subject of a 
recent article.” 

A review of & recent book on sedimentary rocks appeared in tech- 
nical press 18 

Methods of controlling tailings from washing plants were described.” 


FOREIGN TRADE '* 


The importation of stone into the United States in 1950 increased 
slightly in both quantity and value in nearly all classifications. 
Marble slabs and paving tiles increased 132 percent in value in 1950, 
the largest such increase. 


10 Avery, William M., Kingston's New Plant: Pit and Quarry, vol. 42, No. 7, January 1950, Pe 78-82. 

" Avery, William M., Thornton Quarry Testing New Continuous Blast-Hole Drill: Pit and Quarry, 
vol. 42, No. 9, March 1950, pp. 101-102. 

Rock Products, Rotary Drill Speeds Quarry Output: Vol. 53, No. 6, June 1950, pp. 108-109. 

Adamson, Patrick, Quarrying with Diamond Drills: Pit and Quarry, vol. 43, No. 2, August 1950, pp. 


93-96. 
Avery, Wiliam M., Rock-Drill Performance: Pit and Quarry, vol. 43, No. 2, August 1950, pp. 56-57. 
Fulton, J. H., Douglas, A. G., and Beattie, J., Rock Drilling with Tungsten Carbide Bits: Canadian 
Min. and Metal. Bull., vol. 43, No. 457, May 1950, p. 254. 
12 Rock Products, The Agricultural Limestone Section: Vol. 53, No. 4, April 1950, pp. 102-134. 
13 Rock Products, Quarrying and Mining Practices: Vol. 53, No. 12, December 1950, pp. 112-115. 
14 Lenhart, Walter B., Stockpiling and Reclaiming Stone: Rock Products, vol. 53, No. 2, February 1950, 


u Rock Products, Large Capacity with a Single Crusher: Vol. 53, No. 10, October 1950, pp. 128-129. 
9» Pettijohn, F. J., Sedimentary Rocks: Econ. I., vol. 44, No. 8, December 1949, pp. 745-746. 
7 Lenhart, Walter B., Control of Tailings from Washing Plants: Rock Products, vol. 53, No. 7, July 1950, 


. 72-80. 
PR; Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, 
from records of the U. 8. Department of Commerce. 
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The export trade in 1950, covering marble and other building and 
monumental stone, decreased 32 percent in quantity and 28 percent 
in value from the previous year. “Other manufactures of stone" 
decreased 23 percent in value. 


TABLE 37.—8tone and whiting imported for consumption in the United States, 
1949-50 1 by classes 


(U. 8. Department of Commerce) 


| | — ee 


Marble, breccia, and onyx: 


Bawed or dressed, over 2 inches thick...cuble feet.. $5, 990 
In blocks, rough, et do.... 587, 894 
Slabs or paving tiles superficial foet.. 301, 684 
All other manufacture s 201,301 |............ 331, 293 
%% CDU wr mw 1, 226, 861 
Granite 
Dressed EA ka eseee oe ue cubic feet. . 126, 452 
B)) 8 NS 251, 643 
Paving blocks, wholly or partly manufactured 
nutber.. EE leeis 25, 986 
Kl HE SI A Pm 8 404, 061 
i e dE ee Near short tons.. 609, 
Travertine stone............................ cubic feet. 74, 010 
EE 
Stone (other): 
A AN AAA || ( 14, 840 
Rough (monumental or building stone) 
cubic feet.. 5, 044 
Rough (other). ........................ short tons.. 2, 124, 817 
Marble chip or granito....................... do.... 12, 739 112, 663 
Crushed or ground, n. s. p. ff MMM LL |. -.-.-...... Uy (OK EE 2, 
TOUR BEE, A O E 4329 ets ae 259, 589 
Whiting: - 
Chalk or whiting, precipitated......... short tons.. 36, 270 
Whiting, dry, ground, or bolted.............. do.... 149, 789 
Whiting, ground in oil (putty)............... do.... 105 


— m om eege — . eme eem a ee mees esl 41499, 0 ee e e ms 


—— —2 do TI eem C IZ, 4 — —— 2 e 


1 Data for 1948 (Minerals Yearbook, 1949, p. 1163) revised as follows: Marble sawed or dressed, over 2inches 
thick, 648 cubic feet; in blocks, rough, etc., 109,335 cubic feet. 
2 Revised figure. 


TABLE 38.—Stone exported from the United States, 1946-50 
{U. 8. Department of Commerce] 


Marble and other build- 
ing and monumental 
stone 


Cubic feet Value 


224. 692 
320, 016 
345, 697 
211, 334 
142, 955 


Sulfur and Pyrites 
By G. W. Josephson and F. M. Barsigian ' 


A 
GENERAL SUMMARY 


R MANY years sulfur consumers have become accustomed to 
assuming that there would always be an ample supply available 
irrespective of demand. Therefore, it came as a real shock to 

the industrial world in 1950 when an acute shortage of sulfur de- 
veloped. However, as noted in the Sulfur chapter of previous 
Minerals Yearbooks, consumption of elemental native sulfur has been 
greater than production since 1942. Stocks finally declined below 
safe working levels, and consequently it became necessary to restrict 
sales to conform with production. In the latter part of 1950 the 
major producers notified their customers of impending reductions in 
shipments, and preparations were made to place sulfur under Govern- 
ment export control. 


TABLE 1.—Salient statistics of the sulfur industry in the United States, 1935-39 
(average) and 1947-50, in long tons 


1935-39 
(average) 1947 1948 1949 1950 
Native sulfur: 
Production iom Frasch mines)......... 2,175,057 | 4,441,214 4,869,210 | 4,745,014 | 5,192, 184 
Apparent sale 1,986,597 | 4,839,548 | 5,015,230 | 4,870,723 | 5, 636, 959 
III 3,982 15 38 32 25 
Exports: ` 
n TEE 566, 361 | 1,299,060 | 1,262,913 | 1,430,916 | 1,440, 996 
ke WEE 16, 374 50, 477 32, 630 3 30, 135 37, 526 
Apparent consumption 1,407,845 | 3,490,026 | 3,719,725 | 3 3, 409, 704 | 4,158, 462 
" „ stocks at end of year......... 3 3, 560,000 | 3,371,034 | 3,225,014 | 3,099,305 | 2, 654, 530 
yrites: 
Production. emm ab 544, 144 940, 652 928, 531 888, 388 931, 163 
o e AE ss 433, 485 126, 553 107, 411 120, 937 208, 766 
Recovery as byproduct: 
Production of byprcduct sulfuric acid 
(basis, 100 percent) at Cu, Zn, and Pb 
erte A A O 504, 280 647, 497 72,719 511,854 | 661,529 
Production of recovered elemental sulfur 
basis, 100 percent S) (4) 43, 427 44, 369 56, 781 142, 475 
Other byproduct sulfur compounds 
(basis, 100 percent ))) (8) 20, 631 25, 792 37, 935 39, 889 


1 1935-39 (average) represents mine shipments. 

2 Revised figure. 

3 Mine stocks on pi 

1 Date not available. In 1939, 4,307 long tons were produced. 
Date not available. In 1939, 13,000 long tons Were recovered. 


In 1950 production of native sulfur in the United States and for 
the world as a whole attained a new record. Italian output increased 
somewhat, but high production costs and technical difficulties re- 


1 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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stricted the rate of output to a relatively modest figure. This record 
output was insufficient to supply the demand, and producers’ stocks 
continued to decline. In response to the growing demand for sulfur- 
bearing minerals, the output of pyrite also increased in 1950. 

Prices of United States crude sulfur were increased moderately 
during the latter part of the year, but much greater increases took 
place in other countries. 

As industry became conscious of the potential effect of sulfur short- 
ages on the operations of both producers and consumers, a great many 
investigations of supply and some production expansion programs 
were started. 

In an attempt to present the somewhat complex statistics of the 
sulfur industry more clearly, the tables in this chapter have been 
modified this year. 
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Fig unk 1.—Domestic production, apparent consumption, and exports of native sulfur, 1925-50, in long tons. 


SULFUR 
DOMESTIC PRODUCTION 


In 1950 the United States sulfur industry produced 5,192,184 long 
tons of native sulfur from Frasch-process mines, 9 percent more than 
in the previous record year. Demand, particularly after the begin- 
ning of the Korean War, far exceeded output, and shipments from the 
mines totaled 5,504,714 long tons. In addition to the output of 
Frasch sulfur, a relatively small tonnage (3,327 long tons in 1950) is 
obtained by conventional mining methods from shallow deposits in 
California, Nevada, and Wyoming. This material is used principally 
for treating alkaline soils. Mines in Texas produced 76 percent of 
the total United States output in 1950, and Louisiana contributed 24 
percent. 

Several articles on sulfur-production methods were published 
during the year.? 

2 Gustafson, A. A., Thirteen Ways a Sulphur Producer Cut Costs and Improved Handling: Eng. and 
Min.Jour., vol.151, No.1, January 1950, pp. 68-70. Screw Crusher Solves Problems for Freeport: Mining En- 
gineering, vol. 187, No. 10, October 1950, pp. 1026-1026A, 


Industrial and Engineering Chemistry, A Hulf Century of the American Sulphur Industry: vol. 42, 
November 1950, pp. 2186-2302. 
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TABLE 2.— Production of sulfur and sulfur-containing raw materials by producers 
in the United States, in 1949-50, in long tons 


1949 1950 
Gross Sulfur Gross Sulfur 
weight content weight content 
Native sulfur: 
From Frasch-process mines 4,745,014 | 4,745,014 | 5,192,184 | 5, 192, 184 
From other mines. 5, 678 2, 092 3, 327 1, 072 
Total native sulfur................................- 4, 750, 692 4, 747, 106 5,195, 511 | 5, 193, 256 
Recovered elemental sulfur: 
Pine 8 53, 922 53. 853 139, 731 139, 352 
II VVT... ae oe ee 6, 454 2, 928 6, 452 3,123 
Total recovered elemental sulfur. .................. 60, 376 56, 781 146, 183 142, 475 
Pyrites (including coal brasses)_......--.----------------- 888, 388 | 378,456 931,103 | 392,788 
Byproduct sulfuric acid (basis, 100 percent) produced at 
Cu, Zn, and Pb plants „ 511, 854 167, 000 661, 529 210, 000 
Other byproduct-sulfur compounds II. 44, 369 37, 035 42, 829 39, 889 
Total equivalent sulfurgaꝛaůuw̃ᷣ̃— .... 5, 387, 278 | o 5, 984, 408 


! Primarily hydrogen sulfide used in making sulfuric acid. 


TABLE 3.—Sulfur produced and Tn Frasch mines in the United States, 


Produced (long tons) Shipped 
Yeur 1 i 
: pproxt- 
Texas Louisiana Total Long tons mate valia 
I. O E CUM O es ee 2, 975, 472 884,170 3, 859, 642 4. 128, 212 | $66, 100, 000 
91. a 3, 591, 214 880, ^00 4, 441, 214 4, 828, 103 85, 200, 000 
EE 3,867, 545 1, 091, 665 4, 869, 210 4, 978, 912 89, 600, 000 
(VI GENEE 3, 610, 829 1, 134, 185 4,745, 014 4, 789, 311 86, 200, 000 
IU. dee 3, 949, 164 1, 243, 020 5,192, 184 5, 504, 714 | 104, 000, 000 


California.— The only sulfur production in California in 1950 came 
from the Crater claims in Inyo County operated by Roy E. Kitching. 
The Siskon Mining Corp. reported that the Leviathan mine was 
optioned in 1950 to Anaconda Mining Corp. It may be operated as 
& source of sulfur for & copper operation. 

- 3 E. Warren produced sulfur ore in Delta County, 
olo. 

Louisiana. A new record was established in 1950 for sulfur output 
in Louisiana. A total of 1,243,020 long tons was produced by the 
Freeport Sulphur Co from the Grande Ecaille mine. Jefferson Lake 
Sulphur Co. acquired sulfur rights on Starks Dome in Calcasieu 
Parish and began construction of a plant on the property. 

Nevada.—W. S. Peterson operated a sulfur mine in Humboldt 
County, Nev. 
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TABLE 4.—Sulfur ore (10-70 percent S) produced and shipped for agricultural 
use in the United States, 1946-50, in long tons ! 


Shipped 
u 
Year (long tons) 

Long tons Value 
1048 GE 6, 907 6, 344 $95, 531 
Ill ⁵ EE 4, 082 4, 303 65, 124 
kr A Oro op II EE e 1,832 1, 700 30, 
J ease. Oe Ze A ĩ ANE ud 5, 678 5, 392 101, 991 
EM deeg 3, 327 3, 247 60, 115 


1 1946-48: California, Colorado, Nevada, and Texas; 1949-50: California, Colorado (1949 only), Nevada’ 
and Wyoming. 


Texas.—In 1950 sulfur was produced in Texas by the following 
firms: Duval Sulphur & Potash Co. (formerly Duval Texas Sulphur 
Co.) at Orchard Dome, Fort Bend County; Freeport Sulphur Co., 
at Hoskins Mound, Brazoria County; Jefferson Lake Sulphur Co., 
Inc., at Clemens Dome, Brazoria County, and Long Point Dome, 
Fort Bend County; and Texas Gulf Sulphur Co., at Boling Dome, 
Wharton County, and at Moss Bluff Dome, Liberty County. The 
Texas Gulf Sulphur Co. drilled test holes at Spindletop Dome near 
Beaumont, Tex.; and, as a commercial deposit was found, plant 
construction was begun in October. The difficulty of maintaining 
current high production rates was indicated by Texas Gulf Sulphur 
when it reported that in 1950 production at Boling Dome was at a 
rate about 150 percent of normally expected capacity. 


TABLE 5.—Sulfur produced in Texas in 1950, by companies, in long tons 


First Second Third Fourth 


Company quarter quarter quarter quarter Total 
Texas Gulf Sulphur Co.................... 687, 307 836, 956 852, 738 776, 621 3, 153, 622 
Freeport Sulphur Co...................... 78, 295 79, 835 77, 040 81, 060 316, 230 
Jefferson Lake Sulphur Co., Inc........... 59, 207 61, 883 79, 142 77,605 277, 837 
Duval Sulphur & Potash Co............... 51, 465 51, 555 47, 815 50, 640 201, 475 
!! AAA 876, 274 | 1,030,229 | 1,056, 735 985, 926 3, 919, 164 


Wyoming.—Sulfur ore was produced by the Cody Sulphur Co. at 
Cody in Park County. The Wyoming Gulf Sulphur Co. is reported 
to be the owner of Cody Sulphur Co. The Star Mining Co. at Afton 
in Lincoln County was inactive. The growing sulfur shortage re- 
vived interest in the surface deposits that occur in several areas in 
Wyoming. The Continental Sulphur & Phosphate Corp. explored 
the deposit in Sunlight Valley. 


RECOVERY AS BYPRODUCT 


To date the principal sources of sulfur in the United States have 
been the native sulfur deposits and pyrites as a primary product. 
This direct production of sulfur minerals is supplemented by substan- 
tial and growing tonnages recovered as byproducts of a variety of 
industrial operations. Large tonnages of byproduct-pyrite flotation 
concentrates are recovered in the milling of copper, zinc, and lead ores. 
The quantities of coal brasses washed out of midwestern coal are 
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relatively large, but only a small amount is recovered for use as a 
sulfur raw material. The statistics of the byproduct pyrites are 
included in the Pyrites section of this chapter. 

In the smelting of metal sulfide ores large volumes of sulfur-bearing 
gases are released, and a portion is recovered in the form of sulfuric 
acid. In 1950 the equivalent of 216,000 long tons of sulfur (167,000 
long tons in 1949) was recovered from smelters. Table 6 shows the 
output of acid at smelters during the past 5 years. Recovery declined 
considerably after World War II but increased in 1950, and further 
increases are anticipated. Early in the year acid recovery was 
Ba by the American Smelting € Refining Co. at its Tacoma 
smelter. 


TABLE 6.—Byproduct sulfuric acid (basis, 100 percent) produced at copper, 
zinc, and lead plants in the United States, 1946-50, in short tons 


1946 1947 1948 1949 1950 
Copper plants 1 171, 687 126, 494 111, 967 96, 344 131, 342 
Zinc plants e ec ec ecc cce eee ee 544, 529 588, 703 529, 478 476, 932 609, 571 
Dot ĩðͤ eco sia 716, 216 725, 197 641, 445 573, 276 740, 913 


1 Includes sulfuric acid produced as byproduct at a lead smelter. 


The total tonnage of sulfur evolved as fumes from a great many 
other industrial operations is enormous, but in most cases the gases 
are either too dilute or too minor in uantity at the individual loca- 
tions to permit profitable recovery. owever, with growing demand, 
increasing prices, and other advantages, such as nuisance elimination, 
the outlook is for a considerable increase of byproduct recovery. The 
principal increase in elemental sulfur recovery in recent years has 
taken place in the processing of sour natural and refinery gases. The 
Texas Gulf Sulphur Co. began production of sulfur in 1950 in a plant 
at Worland, Wyo., using sour gas having a very high hydrogen sulfide 
content. This plant is the largest of its kind. Freeport Sulphur 
Co. brought a Ape t recovering sulfur from refinery gases near West- 
ville, N. J., into production. At the end of the year, owing to the 
sulfur shortage, many other firms, principally oil companies, were 
proceeding with sulfur-recovery projects. 

In 1950, 142,475 long tons of elemental sulfur were recovered in 
10 States from coke-oven, refinery, natural, and other industrial 
gases. Shipments totaled 78,560 long tons, of which 96 percent was 
sold as brimstone and 4 percent as paste containing 40 to 57 percent 
sulfur. In addition, 42,829 long tons of hydrogen sulfide containing 
39,889 long tons of sulfur were recovered and used principally in 
making sulfuric acid. 

Statistics of byproduct sulfur production are summarized in table 2. 


CONSUMPTION AND USES 


Although it became increasingly difficult to obtain during the last 
half of the year, domestic consumption of native sulfur in 1950 
apparently reached a new record, 12 percent above the previous high. 
A small portion of the apparent consumption of native sulfur (4,158,- 
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462 long tons) shown in table 7 may have gone into consumers’ 
stocks. The comparable estimate of consumption made by Chemical 
Engineering was 4,066,000 long tons. 

The apparent domestic consumption of sulfur in all forms, including 
pyrite, hydrogen sulfide, etc., as shown in table 8, is estimated to 
have totaled almost 5,000,000 tons in 1950. 

Consumers were notified by producers in the fall that future ship- 
ments would be reduced in various ways. For example, Texas Gulf 
Sulphur Co. stated that its shipments would be on the basis of 80 
percent of the annual maximum tonnage purchasable from the com- 
pany under the terms of contracts.’ 


TABLE 7.—Apparent consumption of native sulfur in the United States, 1946-50, 
in long tons 


1916 1919 1950 


4, 094, 191 5,015,230 | 4, 870, 723 5, 636, 959 
35 5 38 32 25 


Apparent sales to consumers! 
Import 8 
/ ³˙·˙mꝛà⅛äA %ĩ⅛²⅛ꝛ˙ani EE 4. 094, 226 5, 015, 268 4, 870, 755 5, 636, 084 
SS Te |S | <<< $< —— o o o y 
Exports: 
ff le E RUEDA epXEVE 1,189, 072 1, 262, 913 1, 430, 916 1, 440, 996 
Refined. occa dive beast A Eu Ri RRRE 56, 748 32, 620 2 30, 135 37, 526 
Total cala 1, 245, 820 1, 295, 543 | 3 1, 461, 051 1, 478, 522 
Apparent consumption 2. 848, 406 3. 719, 725 | 33,409,704 | 4,158,462 


1 Calculated from production and change in stocks during the year. 
2 Revised figure. 


TABLE 8.—Apparent consumption of sulfur in all forms in the United States, 
1946-50, in long tons ! 


1946 1947 1948 1949 1950 

Native sulfur-ꝛauꝑa—a—mñ 2,848, 400 [ 3,490,000 | 3,719,700 | 3, 409, 700 4, 158, 500 
Recovered sulfur shipments. .............. 35, 000 43, 400 54, 300 42, 300 78, 600 
— —-—-—-— — ——— — — J — M | € 

Pyrites: 
Domestic production 337. 500 392, 700 388, 400 378, 500 392, 800 
o A cece 87, 800 60, 800 51, 600 58, 000 100, 200 
Total pyrites 425, 300 453, 500 440, 000 436, 500 493, 000 
Smelter acid production 209,000 | 212,000 | 187,000 | 167,00 216,000 
Other production 18, 400 20, 600 25, 800 37, 900 39, 900 
| eo neue ice e Ee 3,536,100 | 4,219,500 | 4,426,800 | 4,093,400 | 4,986,000 


! Crude sulfur or sulfur equivalent. 


Texas Gulf Sulphur Co., Annual Report 1950. 
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Native sulfur consumption (see table 9) has been estimated by 
Chemical Engineering in a pattern somewhat different from the form 
used in past years. The revised form is particularly useful, as it 
separates the acid from nonacid uses. 


TABLE 9.—Native sulfur consumed in the United States, 1948-50, by uses, in 
thousands of long tons 


[Chemical Engineering] 


Chemicals: 


¿A AA EE 2, 631 2, 622 2, 918 
EE 170 1 

S%½:;U;)iĩͤͤ ĩ]i⁊dõ4u :ür;w ð y ts ß EE LEE 18 16 20 
J ˙²˙•ꝛÜ . ⁰ it. mũr mx cO CM RE 82 69 105 
Zinne ð]ĩĩ i ͤͥ ist 8 350 295 375 
Other wood f os 50 50 60 
Hubber lle ee ee et ee ³ V E 75 60 75 
Insecticides and fungicides....... -0-20-00 A A eee eee eee 125 125 140 
DIBer A yy tm d . 155 125 175 
IJ. ³ ĩüA . sted ⁵ ⁰⁰⁰ A es. 3, 656 3, 522 4. 066 


As shown in tables 9 and 10, there was a general surge in consump- 
tion throughout industry in 1950. Increases were registered in all 
the uses listed. 


TABLE 10.—Sulfuric acid (basis, 100 percent) consumed in the United States, 
1949-50, by industries, in thousands of short tons 


[Chemical Engineering] 


Industry Industry 


Fertilizers: Iron and steel 500 620 
Superphosphate.............. Other metals :: 325 350 
Byproduct (NH45S0,........ Explosives......................- 123 130 
Synthetic (NH4:380,......... CTFCCCCCCFCCC cates 75 85 

Chemicals........................ Miscellaneous.................... 378 390 

Petroleum reflning............... 

Paints and pigments............. C/ AAA 10,700 | 12,100 


Rayon and lm... 


1 Revised figures. 


No comprehensive record of the geographical distribution of sulfur 
consumption is available, but some idea can be obtained from sulfuric 
acid production statistics, as about three-fourths of domestic sulfur 
is converted into acid. Table 11, compiled from reports of the 
Bureau of the Census, shows the production of sulfuric acid in specified 
regions and States in recent years. 
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TABLE 11.—Production of new sulfuric acid (100 percent H,80,), by geographical 
divisions and States, 1948-50, in short tons 


Division and State 1948 1949 1950 
New nnd... tt A 188, 243 158, 675 201, 281 
Middle Atlantic: DP 
Penne“... 8 735, 467 619, 923 772, 103 
New York and New Jeräen. l.l lllllll- ], 311, 898 1, 136, 654 1, 357, 087 
Total Middle Atlantic 2, 047, 365 1, 756, 577 2, 129, 190 
North Central: 
III ye ae ³⁰1¹w 964, 596 868, 235 993, 750 
Veto AT TEE A elates 429, 025 415, 766 464, 
A eee es dt 8 665, 478 617, 673 672, 190 
Others. AAA ae Ee 555, 344 618, 032 741, 998 
Total North Central 2-2-8 ee 2, 614, 443 2, 519, 706 2, 872, 627 
South: 
Alabama A e deecnsdedaim askeena 307, 393 309, 385 290, 494 
¡Ji A bou ec te Educa tee tect ee 370, 078 459, 369 526, 273 
(00 d'a A ↄ A E AA 218, 463 232, 005 223, 949 
North Carolina.............--- ccc cec ccs cesa eee ene ee 155, 159 163, 446 150, 466 
Sühne”, ed cde eee NEUE 212, 704 , 203 188, 993 
FFII NOD ees RE e 8 540, 502 486, 720 560, 644 
Kentucky and Tennessee nn 774,042 795, 728 853, 47 
WK EE 613, 447 880, 330 972, 250 
Delaware and Maryland.................................. (3) ) 1,354, 643 
Otler ENEE 1, 958, 879 2, 050, 983 980, 179 
KR A EE 5, 150, 667 5, 582, 169 6,110, 376 
LC EE 736, 217 709, 849 829, 317 
Total United 8tates................. c eee eee eee 10, 736, 935 10, 726, 976 12, 142, 701 


t Includes data for plants in Connecticut, Maine, Massachusetts, and Rhode Island. 
3 Includes data for plants in Iowa (1949 only), Kansas (1950 only), Michigan, Missouri, and Wisconsin. 
3 Included with “Other.” 
4 Data Includes plants in Arkansas, Delaware (1948-49 only), Louisiana, Maryland (1948-49 only), Missis- 
sip 1, OkJahoma, and West Virginia. 
cludes data for plants in Arizona, California, Colorado, Montana, Utah, Washington, and Wyoming. 


STOCKS 


Producers’ stocks have declined steadily since 1942, when they were 
reported to have totaled 5,114,000 long tons. By the end of 1950, 
they had decreased to 2,654,530 long tons, of which 2,388,113 were at 
the mines. Mine stocks at the end of 1949 have been revised upward 
by 50,491 tons to a total of 2,700,643 long tons, and stocks away from 
the mines have been reduced by the same amount owing to a change 
in classification of certain stocks by one of the producers. 


PRICES 


In 1950 crude sulfur price quotations for most of the year held at 
$18 pet long ton f. o. b. mine for domestic consumption and $22 f. o. b. 
Gulf ports for export. However, in the last quarter price increases 
were announced, one of the major companies quoting $21 and the 
other $22 per long ton f. o. b. mine for domestic sale. Export prices 
ranged from about $24.50 to $27. 

Even more noteworthy were the upward trends of prices in foreign 
countries. Even the highest-cost material that had previously been 
accumulating now found a ready market at prices reported to be triple 
that for United States crude. 
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FOREIGN TRADE 


In 1950 the foreign demand for American sulfur far exceeded the 
supply. To serve these needs, a record total of 1,478,522 long tons of 
crude and refined sulfur was exported during the year, but producers 
warned foreign consumers of future reductions. The Office of Inter- . 
national Trade of the Department of Commerce prepared to place 
sulfur under an export-control quota in the first quarter of 1951. 

As shown in table 12, sulfur imports were negligible. Small ton- 
nages of sulfur ore are said to be brought in from Mexico for use on 
alkaline soils in southern California. 


TABLE 12.—Sulfur imported into and exported from the United States, 1946-50 
[U. 8. Department of Commerce] 


Imports 


Crushed, ground, re- 
fined, sublimed, 
and flowers 


Year In any form, n. e. 8. 


Longtons| Value |Longtons| Value 


| ES | EEE —ñ—— o ——— | mcr mme mea | oa tota 


TABLE 18.—Sulfur exported from the United States, 1949-50, by countries of 
destination 


[U. 8. Department of Commerce] 


Crushed, ground, refined, sublimed, 
and flowers 


1949 1950 


rong Value tong Value | Pounds | Value | Pounds | Value 


North America: 
Canade-Newfound- 

Ane 253, 40384, 956, 488! 354, 50137, 099, 009) 5, 860, 886) $172, 873, 5, 209, 337 $199, 499 
Central America 81 2, 546 139 4, 548 595, 467 21, 352 896, 469 31, 530 
Mexico............. 3, 149 90, 109 2, 160 62, 508! 8,349,777| 194, 865/16, 899, 020 484, 398 
West Indies......... 35, 750 701, 764 35, 499 712, 978 116, 179 6, 209 431, 781 16, 631 

Total] North 

Ameríca........ 292, 383| 5, 750, 907 392,299) 7,939, 133| 14. 922, 309) 395. 299/23, 436, 607 732, 058 

South America: 

Argentina 15, 043 330, 946) 24,097 548, 770 126, 618 3, 242 31, 000 6, 737 
Prazil.............. 47,238| 1,060, 057 59, 979| 1, 362, 378| 5, 198, 692 181, 499 13, 418, 373 403, 782 
Colombia 200 9, 332 2, 412 83, 971 601, 502 36, 295 628, 190 20, 492 
Ecuador............ 100 3, 100 50 1, 600 383, 033 10, 309 162, 765 6, 067 
POP AAPP ⁰³¹mV Am ſ k clau wie neis ds 2, 676, 218 81, 050 1, 789, 943 43, 814 
Uruguay........... 4, 500 99 00 00 AA 107, 100 2; EE 
Venetuela .......--- 56 1, 898 130 4, 816 91, 298 3, 904] 230, 354 15, 140 
Other South Amer- 

NOB A ͥ !! “d 10, 600 1. 261 236, 110 7, 100 


EE. . — — — —— —— — —— — 


America 67, 27 1. 504, 333 886, 668 2, 001, 5350 9,195,061, 340, 270 16, 496, 735) 503. 132 


2E —— 
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TABLE 13.—Sulfur exported from the United States, 1949-50, by countries of 
destination—Continued 


[U. 8. Department of Commerce] 


Crushed, ground, refined, sublimed, 
Crude and flowers 
Country 1949 1950 1049 1950 
one Value Long Value | Pounds | Value | Pounds | Value 
Europe: 
Austria 10,022, 8220, 48444 2, 617 am 1199 q . 
Belgium-Luxem- 
ie EE 85, 932| 1, 783, 046 56, 582 1, 252, 491 395, 187 $8, 784 557,626; $10, 476 
France............- 150, 891 3, 355, 082 95, 350| 2, 141, 699 3, 350 Jr ᷣ nec 
Germany 27, 440 606, 832 25, 133 563, 076 3, 500 EEN) AA 
as ß IA PA ee ote a ee 54, 860 1, 456114, 705, 410 282, 206 
Netherlands 1. 500 33, 000 500 11. 0000 1,733,931 30, 789 491, 427 9. 69 
Norway...........- 19 912 29 1,877 3. 000 113 10, 400 2. 40 
Portugal. 198 4, 900 200 4,900 3, 300 525 15, 200 4, 994 
BDA AA E, mamas ts 58, 000 110, 000 8, 700 Y AA EENEG 
Sweden............. 9, 690 213, 180 7,690 171,780 241, 149 6, 086 115, 800 3. 602 
Switzerland... .... 17, 400 382, R00 15, 900 359. 100 515, 324 19, 847 495, 438 25, 396 
United Kingdom... 393,511| 8,337,931} 420,024| 8,902. 08 G44. 3, 000 317 
Other Europe 3, 500 b 450 113 4, 400 1,045 
Total Europe..... 700, 103/15, 015, 167| 650, 035/14, 046, 126| 2. 962, 751 70, 781016, 398, 701] 340, 631 
Asia: 
% ⅛˙Qp ̃ ʒͥ . ] ͤ:v TTT 100, 045 2. 251 947, 141 21. 118 
China.............. 652 18, 676 639 17,819| 2,084, 619 58, 085| 3, 100, 729 63, 375 
Hong Kong......... 11, 434 1 41, 205 389 9, 163] 23, 849, 980| 435, 810 941, 057 18, 948 
Indis 37, 284 845, 117 44, 7960 1, 039. 1660 7,551,619; 167, 057 8, 461, 243 232, 860 
Indonesia 4. 250 93. 500 4, 950 110, 250 199, 954 6, 048| 1, 621, 106 42, 777 
(e e via nee 15, 965 hh mx km A A 
Israel 2. 540 64. 213 956 21. 606 2, 264, 872 48, 477 2, 946, 875 64. 543 
Korea 14, 074 ! 101,9251.........|.......... 174, 890 5, 423] 2, 204, 600 37, 258 
oo: PEA AA AA A AS 43, 1,036| 350, 486 7, 131 
e EE, EG 645 16, 796| ! 1, 026, 738 29, 079 416, 447 10, 407 
Philippines........- 4 N A 120, 8,004) 189, 200 5. 
77ůͤĩĩ ] A ²⁰ m ² ¼mq ñßñß mmm x 8 396. 828 10. 565 
I))!!! 2, 818, 350 31,104 
Other Asia 1. 195 33, 436 39 1, 936 79, 650 4, 772 1,1 
Total Asia........ 67, 348| 1, 596, 260 52, 414 1, 216, 736|! 37, 496,951) 766, 132/24, 395, 192] 546, 247 
Africa 
Algeria 14, 270 313, 940 16,170| 359; 0 00 ðê ̃ ⁵ͤ—ẽM 88 
/ om Let eere ECRIRE 87, 784 2.0901. ss rucoslleyam sees 
Belgian Congo 152, 922 3,725| 111,830 3, 049 
i siete A 4, 184 120.322 | AAA 2, 410, 299 53, 208 
French Morocco 4, 860 106, 920 4, 542 jr A A 
Madeira Islands 44, 000 . VEER 
Mozambique. ...... 149 41:071] 555. cone leor ter 315, 460 „ EA GE 
Tunisia 1, 360 29, 920 10, 300 hh AN PEA 
Union of South 
ia 65, 097 1,323, 950 76, 925 1,692,350; 1,985, 469 78, 386 673, 839 60, 747 
Total Africa...... 85, 7360 1. 815. 801] 112,121; 2,494, 896 2, 585, 645 94,144) 3, 195, 968 117,004 
Oceania: 
Australia 146, 419) 3. 230, 0088 68, 299 1, 502, 585 77. 800 5, 467 58, 400 4, 677 
New Zealand 71, 700 1,577,400; 79, 100 1,749,520, 262.850 10.872 78.188 5.862 
Total Oceania . . 218. 119 4,807, T 147,459 3,252,105| 340. 650) 16,339, 134. 508 10,239 
2, 249, 311 


Grand total 1, 430, P10 29; 489, 876 1, 440, 996 30, 950, 531 Y 67, 503, duh 682, 965 84, 057, 801 | 
i | 


1 Revised figure. 
WORLD REVIEW 


Although native sulfur is produced in many countries, as shown in 
table 14 the bulk comes from only a few. It is estimated that in 1950 
world output of native sulfur attained a new record of about 5,700,000 
long tons. In addition, elemental sulfur produced from a variety 
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of operations as a primary product or byproduct throughout the world 
(principally in the United States, Norway, Spain, and Germany) ex- 
ceeded 350,000 long tons. Total elemental sulfur output, therefore, 
was well over 6,000,000 long tons in 1950. 


TABLE 14.— World production of native sulfur, by countries,' 1945-50, in long tons 
[Compiled by Helen L. Hunt] 


Country ! 1945 1946 1947 1948 1949 1950 
Argentinnnͤns 9, 072 2 13, 000 313,000 3) 9, 842 2 10, 000 
Bolivia (exports). ............ 640 468 2,275 2,707 4, 398 3) 
TT eS 28, 617 15, 185 11,717 13, 258 6, 924 (3) 
Fr 8 592 793 1, 
ECUACO r.. 102 20 4 16 1 
France (content of ore) 2,672 2, 083 8, 427 6, 648 (3) (3) 
is A 8 600 cia a 3 
Italy (crude) &................ 73, 990 140, 765 146, 310 170, 904 185, 567 209, 767 

ADAE. A ð 37, 333 21, 046 28. 070 40, 120 01, 414 , 
Mexico ¿7,100 3 3, 200 2, 100 (3) (3 
A A ĩ EE 1, 197 363 779 971 271 (3) 
SDALII arca 8 4, 840 4, 000 3, 600 2, 500 5, 000 7, 600 
Taiwan (Formosa) 34 250 508 1,719 344 7 
Turkey (refined) 4, 088 2, 970 2, 620 2, 556 3, 046 5, 708 
United States 3,753,188 | 3,859,642 | 4,441,214 | 4,869,210 | 4,745,014 5, 192, 184 

Total (estimate 4, 000, 000 | 4,200,000 | 4,800,000 | 5,300,000 | 5,200, 000 | 5, 700, 000 


1 Native sulfur is believed also to be produced in China (continental), Egypt, Guatemala, India, Indone- 
sia, Israel-Jordan, and U. S. S R., but complete data are not available; estimates by senior author of chapter 
included in total. 

3 Estimate. 

3 Data not available; estimate by author of chapter included in total. 

In addition the following tonnages of ground sulfur rock (30 percent S“) were produced and used as an 
insecticide: 1945, 26,254 tons; 1946, 12,592 tons; 1947, 18,716 tons; 1945, 15,176 tons; 1949, 19,213 tons; 1950, 15,778 


tons 
> Incomplete data. 


Canada.—Petroleum developments in western Canada promise to 
increase sulfur output. Natural gases in the Jumping Pound and 
Pincher Creek areas of Alberta contain high percentages of hydrogen 
sulfide. Potential sulfur recovery was estimated at over 200,000 long 
tons a year, and the prospect of commercial development was being 
investigated.* 

Colombia.—Sulfur is produced by Industrias Purace from a deposit 
at an altitude of 12,000 feet on the slopes of Purace Volcano, east of 
the town of Popayan. The deposit has been estimated to contain 
12,000,000 tons of ore averaging 40 percent sulfur. The ore is hand- 
mined by pick and shovel and fed at about 1 ton per hour to a retort 
furnace yielding approximately 200 tons of high-quality sulfur per 
month. The product is consumed in Colombia. It is distributed in 
bags by truck to sugar refineries, sulfuric acid plants, and other con- 
sumers. To modernize the operation, the company in 1950 was pre- 
paring to use power equipment in mining and had ordered a new 
treatment plant having a capacity of 1,000 tons per month. The new 
plant was scheduled to be completed in 1951.5 

France.—Early in 1950 it was reported that sulfur mines in France 
were experiencing a decline. Ste. Languedocienne de Recherches 
Miniéres was conducting a mineral development program. Ste. de 
Mines de Soufre d'Apiqui was nearly inactive in 1949.“ Output for 

4 Chemical and Engineering News, vol. 28, No. 13, Mar. 27, 1950, p. 1040. 


5 Source: S. M. Anderson, chief, Latin American Division, Bureau of Mines. 
* Chemical Age, French Sulfur: Vol. 62, No. 1592, Jan. 14, 1950, p. 92. 
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the full year 1950 is reported to have been about 8,000 long tons, ap- 
proximately the same as in 1949. 

Italy.—The sulfur shortage is providing Italy with at least a 
temporary solution to its marketing problem. Im recent years its 
production costs (and consequently prices) have been so high that its 
sulfur was difficult to market internationally. In 1950, however, 
consumers were not disputing prices, and Italy could sell its current 
export surplus as well as its accumulated stock of Sicilian sulfur. A 
contract under which deliveries were made in 1950 is reported to have 
stipulated shipment of 150,000 long tons of sulfur to Australia and 
New Zealand.’ The price is said to have been about triple the f. o. b. 
mine price in the United States, and payment was in sterling. 

Japan.—New ore bodies have been reported at the Azuma mine by 
Teikoku Sulphur Mining Co. and at the Ogushi mine by Hokkaido 
Sulphur Mining Co.“ 

Total output of sulfur increased by almost 50 percent to a total of 
90,940 long tons in 1950. 

Mexico.— Mexico is not now a major source of sulfur, but in 1950 
there was a great deal of exploration and development that may lead 
to large production. Cia. Exploradora del Istmo, a subsidiary of 
Texas Gulf Sulphur Co., began an extensive drilling program in the 
State of Vera Cruz, where a number of promising salt-dome structures 
are known to exist. By the end of the year no commercial discovery 
had been reported. 

The Mexican Gulf Sulphur Co. was making financial arrangements 
for the commercial development of the sulfur deposit its previous ex- 
ploration had found in the San Cristobal Dome. 

The Pan American Sulphur Co. (Gulf Sulphur Co. de Mexico, S. A.) 
was proceeding with its exploration of the large Jaltipan Dome. 

Petroleos Mexicanos installed a plant to recover sulfur from sour 

as in the Poza Rica oil field. Its daily capacity was reported to 
be about 140 tons.? 

Turkey.—Flotation tests on sulfur from a new ore body at Keciburlu 
have been successful, and construction of & 10,000 ton annual ca- 
pacity plant is contemplated.!^ 


PYRITES 
DOMESTIC PRODUCTION 


After declining moderately during the previous 2 years, production 
of pyrites increased in 1950. Output was about 5 percent greater 
than in 1949. "Virtually all was consumed in making sulfuric acid, 
principally in captive operations. In 1950, producing companies 
consumed 763,843 long tons and sold 129,119 long tons. 

The increased pyrite output in 1950 was not large but may mark 
& turning point in the industry. In recent years producers have had 
difficulty competing with crude sulfur, but when the shortage developed 
consumers began to take & renewed interest in pyrites. A change 

7 Engineering and eri Tournai vol. 151, No. 5, May 1950, p. 146. 


$ Mining World, vol. 12, 2, February 1950, p. 40. 
* International Financial News Survey, Mexico's Sulphur Production: Vol. 3, No. 41, Apr. 27, 1951, 


P Mining World, vol. 13, No. 7, June 1961, p. 44. 
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from sulfur to pyrites as a raw material requires substantial modi- 
fications in equipment and also serious financial problems. However, 
if—as consumers were beginning to apor demand is increasing 
beyond the ability of Frasch mines to supply, & trend toward pyrite 
can be anticipated. 
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FiGURE 2.—Domestic production and imports of pyrites, 1900-50. 


TABLE 15.—Pyrites (ores and ö produced in the United States, 


Gross Sulfur 
weight content 
(long tons) |(percent) 


California.—The Mountain Copper Co., Ltd., produced pyrites 
from its Hornet mine in Shasta County, Cali 

Colorado.—The Empire Zinc Division of the New Jersey Zinc Co., 
Eagle County, and Climax Molybdenum Co., Lake County, pro- 
duced pyrites in Colorado in 1950. The Rico Argentine Mining Co., 
Dolores County, did not report any commercial production for 1950. 

Indiana.—Output of pyrite (coal brasses) by the Snow Hill Coal 
Corp. at the Talleydale. mine, Vigo County, increased in 1950. 

Montana. — Production of byproduct pyrites at the copper-plant 
operations of Anaconda Copper Mining Co., Anaconda, Deer Lodge 
County, made Montana the third-largest producing State in 1950. 

New York.—Pyrites output at the Balmat mine of St. Joseph 
Lead Co. in St. Lawrence County, N. Y., decreased in 1950. l 

Pennsylvania.—The Bethlehem Cornwall Corp. produced pyrites 
at its concentrator in Lebanon County, Pa. 

Tennessee.—The Tennessee Copper Co., in the Ducktown area, 
Polk County—the largest producer of pyrites in the United States— 
increased its production in 1950. The pyrites concentrate was used 
by the company in the production of sulfuric acid and sinter. 

Virginia. —Pyrites were produced by the General Chemical Co. at 
the Gossan mines to Sch its sulfuric acid plant at Pulaski. Vir- 
ginia was the second-largest pyrites producing State in 1950. 
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PRICES 


Pyrites prices vary widely. In 1950 producers reported f. o. b. 
mine valuations from $1.12 to $6.95 per ton. The average value of 
all domestic output was $4.36, and the average value of the tonnage 
sold was $5.37 per ton. Spanish pyrites was quoted nominally by 
Oil, Paint and Drug Reporter at $8 per ton c. i. f. Atlantic ports and 
be E&MJ Metal and Mineral Markets at $0.14 to $0.16 per long ton 


unit. 
FOREIGN TRADE 


Receipts of pyrites from Spain, once our principal supplier, have 
dwindled in recent years, and in 1950 none was reported. Canada 
now supplies nearly all the pyrites imported into the United States. 
In 1950 pyrites imports were nearly twice as great as in 1949 but were 
only half the 1935-39 average. Production is centered in eastern 
Canada and shipments enter through the Buffalo customs district to 
serve the U. S. market. 

No exports of pyrites were reported in 1950. 


TABLE 16.—Pyrites, containing more than 25 percent sulfur, imported for 
consumption in the United States, 1946-50, by countries 


[U. 8. Department cf Commerce] 


Long 
tons 


ee | |S | ———— | es | | | ee | ES | 


mm ee ge cm oo ele ee ee ee so ee eele e ee ee a a o ed 


vm zm ee e ee e o es ele —— 1 t. e sm mm zm e e e — —xjß zs la mm e k—UP mm zm zs zm Ip a ꝙ9—b.ilñ e le zs mm e mm ge 


61,086| 170,053| 41, 159 108; 1360 32,163| 89. 994 


182, 893| 439, 232) 126, 553, 375, 498 107, 411, 259, 545 


TABLE 17.—Pyrites, containing more than 25 percent sulfur, imported for 
consumption in the United States, 1946-50, by customs districts, in long tons 
[U. S. Department of Commerce) 


Customs district 1946 1947 1948 1949 1950 

—— — —— —— —— —— 1 PS 

O AA A A E 121, 807 36, 610 66,385 | 106, 862 208, 569 
rr... ⁵ ⁰ EE MESA MEA 8 36 
A rr... 34 J7ööÄöÄ—Ü = 
III ĩéètébd³ẽ ͥ⁰⁰⁰²²mu k -;; ß ß 5 
JJJ0%%! mmm ¼ ß ada 8 41 
Philadelphia. 2 61, 086 89, 609 40, 089 14,075 AA 
F ³˙ EE, ue cerea mk A 115 

POLS louse ccs sent —T—ꝗ——T0T0TꝙVw b as 182,893 | 126,553 | 107,411 120, 937 208, 7 


WORLD REVIEW 


The postwar revival of pyrites output continued in 1950. Demand 
was growing steadily, as the economies of various European and 
lati inci yrites consumers—became more 
productive. Reports are not available from a number of producing 
countries, but world pyrites output is estimated to have been about 
11,200 000 metric tons in 1950. 
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Australia.—In 1950 pyrite production in Australia increased to 
about 114,000 metric tons. Australia also recovers substantial 
tonnages of sulfuric acid from smelter gases; but well over half its 
sulfur supplies were obtained from abroad, principally the United 
States and Italy. Past efforts to increase its self-s ciency have been 
only partly successful, but an extended shortage of native sulfur will 
add a new incentive. 

Mount Morgan, Ltd., is reported to be interested in a relatively 
low-grade pyrite ore body being drilled in what is known as the 
Sugarloaf area. The deposit is believed to contain 10,000,000 tons.” 

large. pyrite deposit was being explored by the Consolidated 
Zinc Corp. at Nairne, near Adelaide. The lode is several hundred 
feet wide.” 

At Risdon the Electrolytic Zinc Co. has completed a large sulfuric 

acid plant utilizing roaster gases containing 8 percent sulfur dioxide.” 

Canada.—Canada has ample pyrite resources to supply its sulfur 
requirements if necessary. Production was increased substantially 
in 1950 but principally for export to the United States. Paper 
companies, the major consumers of imported crude sulfur, began to 
show more interest in pyrites after curtailment of sulfur shipments 
was announced; but, as conversion to direct use of pyrites introduces 
difficult technical problems, there was no general move to convert. 
Other solutions to the supply problem promised to be more advan- 
tageous in some areas. International Nickel was preparing to recover 
liquid sulfur dioxide as a byproduct at Copper Cliff, Ontario, for use 
in the paper industry. oranda Mines continued development of 
its method for recovering sulfur, sulfuric acid, and iron sinter from 
pyrite. The process, in which the pyrite is burned on a sintering 
machine, has been developed through the pilot-plant stage. The 
company was considering various possible sites for a plant, as location 
in an advantageous market area probably would be a strong factor 
in determining its commercial success. Noranda has enormous reserves 
of pyrites and has leased the nearby MacDonald pyrite deposit, 
reported to contain 18 million tons of ore averaging 80 percent pyrite. 

Greece.—In 1949 pyrite output in Greece was very low—about 
16,000 metric tons—but in 1950 it increased to over 87,000. Produc- 
tion facilities, which were damaged during the civil war, are being 
rehabilitated. 

Japan.—Since the end of hostilities, Japanese pyrite production 
has made a great recovery. From 1946 to 1950 output increased from 
474,842 metric tons to 1,916,181 —almost the prewar level. Domestic 
re uirements absorb the Japanese production. 

iscovery has been reported of three major ore bodies at the Yana- 
hara pyrite mine owned by the Dowa Mining Co., Okayama Prefecture, 
Honshu, Japan 1 
!! Mining World and Engineering Record, vol. 160, No. 4162, Jan. 6, 1 pp. 2-3. 
12 Engineering and Mining Journal, vol. 151, No. 8, August 1950, m 


13 Engineering and Mining Journal, vol. 150, No. 7, July 1949, Dos 
u“ Mining World, Major Ore Bodies Found at Japanese Pyrite ine: Vol. 18, No. 1, January 1951, p.27. 
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Norway.—Norway maintained pyrite production in 1950 at about 
the same level as in the previous 3 years, but considerably lower than 
prewar rates. 

Philippines.—The proposed construction of a fertilizer plant in the 
need ope has led to investigation of sulfur and pyrite reserves 
available for use in the project. 

South Africa.—A 50- to 60-ton per day sulfuric acid plant was to 
be erected at the Rhokana smelter to supply acid for leaching of 
Nchanga oxide concentrates and for the plant of the Rhodesia Copper 
Refineries, Ltd.” 


13 Mining Journal (London), vol. 234, No. 5974, Feb. 17, 1950, p. 156. 


Tale and Pyrophyllite 


By Bertrand L. Johnson and F. M. Bors igion 


A 
GENERAL SUMMARY 


ARKED increases occurred in 1950 in mine production of talc, 
pyrophyllite, and ground soapstone, ás well as in the quantity 
and value of these commodities sold or used (see fig. 1). Total 
imports were also much higher, both in quantity and value, in 1950 
than in 1949. Exports of crude and ground talc, steatite, soapstone, 
and pyrophyllite were also considerably greater in quantity and value. 
Exports of talcum powders again decreased sharply in total value, 
declining from $1,636,505 in 1949 to $1,234,318 in 1950. 


MILLIONS OF DOLLARS 


O 0 
1940 1992 1944 1996 1948 1950 


FIGURE 1.—Sales of domestic tale, pyrophyllite, and ground soapstone, 1940-50. 
1192 
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TABLE 1.—Salient statistics of the talc, pyrophyllite, and ground-soapstone 
industries in the United States, 1949-50 


1949 3950 
Short tons Value Short tons Value 
III... ie IN 459. 345 (1) 616, 680 (1) 
Used by producers se 415. ^75 (1) 561, 067 (1) 
Sold by producers: 
OVI A IA 49, 706 $435, 571 58, 136 $517, 941 
Sawed and manufactured... LLL... 636 253, 704 805 312, 776 
Hal; su dae buses 411,554 | 6,834, 203 561, 809 9, 790, 026 
Pt ³⁰ðB ð2 das 461,896 | 7,523, 478 620,750 | 10, 620, 743 
M SS: UO ZA eee 
Imports for consumption: 3 
Crude and unground cr 147 4 4, 981 177 10, 052 
Cut and ⅛ « ww 1121 4 35, 072 156 414. 364 
Ground, washed, or pulverized .. 18, 648 537, 061 23, 054 637, 262 
NK NR le EE 18, 816 577, 114 23, 387 691, 678 
Exports: i 
Talc, steatite, soapstone, and pyrophyllite, crude 
and groundt coccion 15, 841 440, 141 20, 644 586, 244 
Powders—talcum (in packagos), face, and compact (1) 1 1, 636, 505 (1) 1, 234, 318 
Pollert detec oe ase | AREE OE 12,076, 046 |............ 1, 820, 562 


! Figure not available. 

2 Includes some crushed material. 

3 Exclusive of “Manufactures, n. s. p. f. (not specially provided for), except tollet preparations,” as fol- 
lows: 1949: $9,012; 1950: $7,574. Quantities not available. 

* Revised figure. 

$ Includes manufactures, n. e. $. 


A number of articles on talc and pyrophyllite have appeared 
recently. 


1 Burgess, E Pyrophyllite; Industrial Minerals and Rocks: Am. Inst. Min. and Met. Eng., 2d ed. 
1949, pp. 756-7 

Engel, A. E. J., Tale and Ground Soapstone; Industrial Minerals and Rocks: Am. Inst. Min. and Met. 
Eng.. 2d ed. 1949, pp. 1018-1041. 

Reed. A. H., Jr., Investigation of the Winterboro Talc Deposits, Talladega County, Ala.: Bureau of 
Mines Rept. of Investigations 4661, 1950, 7 pp. 

Ceramic Industry, Binders for Dry-Pressing Steatite: Vol. 53, No. 1, 1949, p. 78. 

Trauffer, W. E., New Fine-Grinding Method: Pit and Quarry, vol. 43, No. 2, August 1950, pp. 58-62, 
64 (Describes new plant of Gouverneur Talc Co., Gouverneur, N. Y. 

eae Hans, High-Frequency Insulation: Am. Ceram. Soc. Bull., vol 29, No. 4, April 1950, pp. 

58-160. 

de. F. D., and Ruppert, John, Flotation of a North Carolina Pyrophyllite Ore: Bureau of Mines 
Rept. of Investigations 4674, 1950, 7 pp. 

The Mineralogist, Polishing Peanuts: Vol. 18, No. 3, March 1950, p. 168. 1 paragraph. 

Dolbear, Samuel, and others, Economic Mineral Resources and Production of California: California 
State Div. of Mines Bull. 130, 1950 

Lomas, J., Talc: Mine and Quarry Eng., vol. 16, No. 8, August 1950, pp. 259-26 

Johns, R. H., and Lance, J. F., Geology of the San Diequito Pyrophyllite A San Diego County, 
wale California Dept. Nat. Res., Div. Mines. Special Rept. 4, November 1950, 32 pp. 

Van Horn, E. C., Tale Deposits of the Murphy Marble Belt: North Carolina Dept. Conservation and 
Development, Div. "Mineral Resources, Bull. 56, 1948, 54 pp. 

Billings. M. P., and Chidester, A. H., Maps of Waterbury Talc Mine, Moretown, Vt.: Geol. Survey, 
Strategic Minerals Investigations, Preliminary Maps 3-225, 1948. Maps of Mad River Mine, Rousseau 
Po and Carleton Quarry, Vermont: Geol. Survey, Strategic Minerals Investigations, Preliminary 

aps 3-227, 1950 
1333 W. P., Grinding Tale to Superfine Size: Compressed Air Mag., vol. 55, No. 2, February 

pp. 32-37. 

Kauffman, A. J., Jr., and Dilling, E. D., Differential Thermal Curves of Certain Hydrous and Anhy- 

drous Minerals, with a description of the apparatus used: Econ. Geol., vol. 45, No. 3, May 1950, pp. 222-224 
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PRODUCTIÓN AND SALES 


The 620,750 short tons of domestic talc, pyrophyllite, and ground 
soapstone sold or used in 1950, valued at $10,620,743, constituted a 
record high, which greatly exceeded the previous high attained in 
1948. 


TABLE 2.—Talc, pyrophyllite, i and ground soapstone sold by producers in the 
United States, 1946-50, by classes 


Sawed and manufactured 


Crude! 


Year Value at shipping point Value at shipping point 
Short tons 
WEE 36, 963 
CJ A RM S qu 47 
IJ. 49, 124 
1M ͤö́ 7 8 49, 706 
1950: 52.25 ⁰ AA 58, 136 
Ground Total 
Year Value at shipping point 
Short tons |—————————————-| Short tons 
Total Average 
A as Er uP CPU ETE 419, 347 | $5, 869, 109 $14.00 457, 066 
1 ³˙Ü 467, 151 7, 053, 539 15. 10 516, 094 
1. CNN EE 468, 702 | 7,629, 214 16. 28 518, 746 
1040 A 86 3 411, 554 |? 6, 834, 203 3 16. 61 461, 896 
A ͤ DX ERIOS 2 561, 809 | 2 9, 790, 026 217.43 620, 750 


1 Includes pinite, although there were no sales of this material in 1946 and 1949-50. 
2 Includes some crusbed material. 


TABLE 3.—Pyrophyllite! produced LY Lët by producers in the United States, 
0 


— —2 AüÜ —ä G 


FC " 0, $85, $913, 301 
III e uev senna 108, 450 6, 204 27. 626 7,536 | 1,135,100 
III.. E Re ERE TRE 107, 885 5,175 25,766 | 102,152 | 1,313, 266 
p a Qe E Ri 90, 920 5, 927 31, 489 82,934 | 1,070, 838 
LU E 116, 800 5, 690 30,016 | 112,119 | 1,504, 141 


1 Exclusive of pinite. 


REVIEW BY STATES 


In 1950, the talc alone produced in New York still exceeded, by a 
large margin, the combined talc, pyrophyllite and ground soapstone 
roduced in any other State. For the three materials combined, 
orth Carolina was second, and California third, as in 1949. Sales 


e 
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in all the listed States except Nevada were higher in 1950 than in 
1949. Sales of pyrophyllite, most of which comes from North Caro- 
lina, increased in 1950 over 1949. 


TABLE 4.—Talc, pyrophyllite, and ground soapstone, sold by producers in tho 
United States, 1948—50, by States 


1948 1949 1950 
State „ A MM 
Short tons Value Sbort tons Value Short tons Value 
cu or ————— Ren 98, 681 | $1, 773, 764 83, 350 | $1, 434, 046 109, 747 | $2,069,211 
e 53, 602 62A, 604 9, 338 70, 749 714, 148 
Maryland and Virginia........ 40, 276 341, 875 32, 256 423 , 206 855, 075 
CCC 8, 019 107, 730 8, 837 147, 148 8, 581 170, 736 
New York IE — 119,716 | 2,613, 935 115,636 | 2,658, 774 163, 974 4, 039, 973 
Horti Carolina 104,052 | 1,455, 691 86, 208 | 1,344,707 116, 895 1, 855, 163 
777 70,922 1. 014. 718 64. 508 788, 341 72, 135 396 
Other State? . 23, 478 332, 956 21, 754 301, 574 37, 463 450, 041 
Total. 518, 746 | 8, 265, 363 461,896 | 7,523, 478 620,750 | 10, 620, 743 


1 Includes pinite; no sales in 1949-50. 
3 Montana, Texas, and Washington. 


CONSUMPTION AND USES 


Sales to six industries—ceramics, paint, rubber, insecticides, roof- 
ing, and paper—accounted for 85 ‘percent of the total sales of do- 
mestically produced talc, pyrophyllite, and ground soapstone in 1950, 
according to reports from the producers. Increases over 1949 
occurred in all consuming industries itemized. The ceramics and 
paint industries continued to contend for the position of leading 
consumer and the data available indicate that the former industry 
was slightly in advance in 1950. 


TABLE 5.—Talc, pyrophyllite, and ground soapstone sold by producers in the 
United States, 1948-50, by uses ! 


1948 1949 . 1950 
Ke P t P t P t 
ercen ercen ercen 
Short tons of total Short tons of total Short tons of total 
AAA 108, 500 21 100, 100 22 145, 000 2 
Ceramics AA 108, 000 21 94, 700 20 148, 500 24 
D —— —— —— 66, 200 13 53, 400 12 75, 900 12 
Insecticides................... 72, 700 14 2 61, 100 13 77, 000 12 
I.. ri 55, 000 11 44, 200 10 55, 400 9 
Paper ée ee ee sd 32, 400 6 25, 300 29, 600 5 
Toilet preparations. .......... 7, 400 1 8, 400 2 11, 700 2 
Foundry facings.............. 6, 800 1 2 5, 300 1 7, 800 1 
Bons 2 nescence 400 (3) 560 (3) 600 (3) 
Other uses ll. 38. 000 7 47, 300 10 48. 000 8 
classified 223, 346 5 2 21, 536 5 21, 250 4 
ill! isis 518, 746 100 461, 896 100 620, 750 100 
d , Partly estimated. 
2 Revised figure. 


3 Less than 0.5 percent 
‘ Refractory, textile, asphalt filler, plaster, and miscellaneous other uses. 
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PRICES 


The average value per ton of domestic talc, pyrophyllite, and 
ground soapstone sold (or used by producers) rose from $16.29 in 
1949 to $17.11 in 1950, an increase of 82 cents a ton. 

Prices of ground talc and pyrophyllite, quoted by the Oil, Paint 
and Drug Reporter for the first weeks of 1949, 1950, and 1951, are 
shown in the following table. 


TABLE 6.—Prices quoted on talc and pyrophyllite, car lots, 1949-51, per short ton 
(Oil, Paint and Drug Reporter] 


Mineral and grade Jan. 3, 1949 | Jan. 1,1950 | Jan. 8, 1951 
GROUND TALC (BAGGED) | 
Domestic, f. o. b. works: 
Ordinary: 
Fier Seto lt! $22. 00-$30. 00 | $25. 00-$35. 00 | $25. 00-$35. 00 
NOW AA A A 21.00 (1) (i) 
/ ti ec eee ee O 14. 00 14. 00 14. 00 
Fibrous (New York): 
AAA A K ee, Sl 24. 00 24. 00 24. 00 
325-mesh: 
88.95-99.95 percent... eee oo 21. 00 (i) 6 
TI t 23. 00-28. 00 (1) (1 
93.5-99.5 percent.........---. ll cce ee ce eee (1) 23. 00-28. 00 25. 00 
Imported (Canadian 35. 00-45. 00 12. 50-35. 00 12. 50-35. 00 
PYROPHYLLITE (BULK AT MINES) 
Standard:! 
e ß ieu A 11. 00-11. 50 11. 00-11. 50 11. 00-11. 50 
rr K 12. 00 12. 00 12. 00-12. 50 
A A A A sues 14.00 15. 00 15.75 
h o AA ecsueente 9. 50 9. 50 9. 50 
Insecticide grade: 200- mesh 7160 ũꝶW,9 e .ꝑ 9. 00-10. 00 12. 00-12. 50 12. 00-12. 50 
Rubber grade: 140-mesh_. 2... ee eee ee eee SH 7.00 10. 00-10. 50 10. 00-10. 50 


Not quoted. 
2 In paper bags, $3 to $3.50 per ton extra. 


FOREIGN TRADE * 


Imports.—Total unmanufactured talc, steatite, or soapstone, and 
French chalk impofted for consumption in the United States regis- 
tered marked increases in 1950 over 1949 in both quantity and value. 
An increase of 4,571 short tons, or $114,564, resulted in the highest 
quantity since 1940 and a new record for value of the material im- 
ported. Imports of "manufactures," however, which are exclusive 
of toilet preparations, continued the decline in value evident in recent 
years. 

The greater part of the unmanufactured imports remained the 
“ground, washed, powdered or pulverized, except toilet preparations" 
material. Most of the ground material came from Italy, with Canada 
in second place, and France, third. The manufactures came chiefly 
from China. 


2 Figures on imports and exports compiled by M, B. Price and E. D. Page, of the Bureau of Mines. from 
records of the U. S, Departinent of Commerce. 
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TABLE 7.—Talc, steatite or soapstone, and French chalk imported for consumption 
in the United States, by classes in 1946-48, and by classes and countries in 


1949-50 
[U. S. Department of Commerce] 


Ground, washed, 


powdered or, Manufac- 


Crude and Total unmanu- 
pulverized, ex- | Cut and sawed tures 
unground cept toilet prep- factured n. S. p. f. 

Country arations except 

toilet prep- 
- GE 
or value 
Value Value tana Value 
E AAA $530 34 | $4,856 | 18, 449 | $400, 267 $15, 687 
KI aa 1, 962 27 | 8,235 | 17, 704 424, 923 13, 525 
Eeer 4, 835 98 | 29,133 | 18, 377 518, 825 14, 772 
_—_—— | e ———— | es Le TE 
1949 
Canada AA E EE 1,885 | 4,179 53, 035 AA 
¡EN AAA, A E A, A e, A ee ON 8, 697 
NA A Y A A PR EE 4 EE A 
Flle 8 1. 260 | 1,194 26, 3080 
Germany W E AN ͥ 0 ñ ͤm - v—ßͥ ⁰ RS EE, 8 6 
Hong Kong........ m A ↄ ĩ ↄ TVT 8 251 
India............... 4, 648 56] 2,154 |........].......- 99 6, 802 „ 
FI! 8 129, 094 | 13,330 | 487,7 58 
e PAN A AAA A A 2, 833 10 . 
Sweden C (2) 3 
Total 147 | 14, 981 135,072 | 18, 816 577,114 9, 012 
AMA | ees | es | a | SE 
1950 
Afghanistan /// ⁰ A A EE 8⁴ 3, 00000 
Sli. ĩðͤ EEN 971 | 4,140 49, 969 |............ 
Shins (3) do lcu E AR E EE ) 6, 786 
¡E A 296 AA A O E 14 C 
Ff! ( EE 1,272 | 2,156 35, 615 474 
TCG ce AA . d A 

Ind ia 79 | 6721 | 168 5.337 37777 247 12, 058 5 
EA A SAR 35,575 | 16,724 | 584,159 |............ 
/ PA A d EI ES ß EE PA 114 
a AAA AS ß AA 6, 546 22 6, 5400 
United Kingdoms: ocu E, ⁰ | 191 
Total......... | 177 | 10, 052 | 23, 054 44, 364 | 23, 387 691, 678 7,574 


! Revised figure. 
2 Less than 0.5 ton. 


Exports.—The quantity of “talc, steatite, soapstone, and pyro- 
phyllite, crude and ground” exported from the United States in 1950 
rose 4,753 short tons above the exports of 1949 to a total of 20,593 
tons—a new record, surpassing the previous high of 1947 by about 
3,000 tons. The value of these exports—$560,752—was also a new 
record. The value of the exports of “powders—talcum (in packages), 
face and compact” continued the decline of recent years and reached 
the lowest point since 1943, when the value of the exports was only 
$756,024. 
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FIGURE 2.— Unmanufactured talc, steatite or soapstone, and French chalk imported for consumption in 
the United States, 1945-50, by principal countries. 


TABLE 8.—Talc, pyrophyllite, and talcum powders exported from the United 
States, 1946-50 


[U. S. Department of Commerce] 


1 Not se tely classified before January 1949. 
3 Excludes 599 short tons, valued at $30,589, sent to Japan under the Army Civilian Supply Program. 


3 Revised figure. 


WORLD REVIEW 


The production of talc, pyrophyllite, and ground soapstone in 
recent years in various countries is shown in the accompanying table. 
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TABLE 9.—World production of talc, pyrophyllite, and soapstone,' 1943-50, in 
metric tons 


[Compiled by Helen L. Hunt] 


Country ! 1943 1944 1945 1946 
Argentina 3, 557 3, 421 2, 681 3. 760 
Australia 5, 410 6, 074 4, 968 5, 838 
Austria 57, 63 44, 628 4, 470 21, 600 
Bail! 1, 4, 966 2, 708 4,183 
Canada................. 23, 29,571 | 24,574 | 26,628 

Newfoundland..... 2, 439 711 660 
FCC 6 935 477 640 
A A 2, 054 4, 265 3, 868 4, 760 
Finland................ () (2) 75 
e ee 48, 300 26,720 | 40,650 | 63, 350 69, 785 
Germany: Federal Re- 
public................ (2) (2) 6,300 | 13,800 | 420, 484 
as AP O AA 8 500 
Indis sisse 8 16, 700 21,735 | 22,872 | 96,220 20, 823 
Indochina A AA ; ³ͤ0 u ³T 8 
Ii. ĩ ee wee 75, 781 38, 019 39, 861 36, 356 50, 260 
Inn EECH 331, 581 306, 563 | 199,653 111, 562 183, 129 
NC 123 202 490 
. th 1. 200 (2) 
rh , 
South....--...-.... e 35, 3 { 40,011 p 12, 152 { 
New Zealand........... 63 e EE, AE ee I A EE 
Norway................ 35,514 | *21,559 | 15,522 | 31,062 37, 687 
Rumania 1, 609 (2) (2) 7 
Spain 14, 238 10, 470 19, 319 30. 665 31, 616 
Sweden 5. 335 5, 512 9, 360 14. 010 10, 710 
Union of South Africa.. 5, 344 2,875 1, 947 
United Kingdom....... 2,815 2, 829 2,170 3, 437 
United States 10. 374, 546 361,841 | 361, 406 | 414, 641 468, 190 
Uruguay............... 1, 985 ,257 1, , 818 7 


Total (estimate) !. I. 120, 000 |1, 010, 000 | 840, 000 | 950, 000 |1, 040, 000 |1, 200, 000 |1, 170, 000 |1, 330, 000 


1 In addition to countries listed, talc or pyrophyllite is reported in Afghanistan, Bulgaria, China, Pakis- 
ni. Portugal, and U. S. 8. R., but data on production aro not available; estimates have been included in 


3 Data not available; estimate by author of chapter included In total. 

3 Estimate. 

4 American zone only. 

5 Bizonal area. 

* Incomplete. 

: E than 1 ton. 

x : 

* Includes steatite as follows: 1943: 9,741; 1944: 7,369; 1945: 15,577; 1046: 19,541; 1947: 20,835; 1948: 18,627; 
1949: 20,880; 1950: 13,702. 

19 Tale, pyrophyllite, pinite, and ground soapstone sold by producers. (No pinite sold by producers in 
either 1949 or 1950.) 


Canada.—Preliminary reports show that in 1950 Canada produced 
27,200 short tons of talc and soapstone valued at $344,000, slightly 
larger both in quantity and value than in 1949.? 

he Canadian talc and soapstone industry in 1949 was described 
in an official report as follows: * 


Shipments of talc and soapstone by Canadian producers during 1949 amounted 
to 26,922 tons valued at $320,793 compared with 28,780 tons worth $309,823 in 
1948. Ontario's production of 13,600 tons was mostly high-grade milled talc. 
Shipments from Quebec deposits included crayons, blocks and ground soapstone. 

The industry employed 59 persons and distributed $105,736 in wagesand salaries. 
Fuel cost $2,926 and electricity amounting to 1,567,092 k. w. h. cost $18,900. 


3 Canada, Dominion Bureau of Statistics, Preliminary Estimate of Canada’s Mineral Production, 1950: 
Prepared in Mining, Metallurgical, and Chemical Section, Industry and Merchandising Division, Do- 
minion Bureau of Statistics, Ottawa, Canada, Dec. 29, 1950, 4 pP. 

* Canada, Department of Trade and Commerce, Dominion Bureau of Statistics, The Talc and Soap- 
stone Industry, 1949: Industry and Merchandising Division, Mining, Metallurgical and Chemical Section, 
Ottawa, Canada, 1950, 3 pp. 
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Imports of tale and soapstone totalled 7,269 tons valued at $228,408. Exports 
of tale in 1949 amounted to 4,222 tons valued at $54,515. 

Ground talc, including soapstone and pyrophvllite, is used chiefly in the paint, 
roofing, paper, rubber, insecticide, and ceramic industries. It is used also in 
foundry facings, bleaching fillers for textiles, cosmetics and pharmaceuticals, 
soaps, and cleansers, plaster, polishes, plastics, and for rice polishing. Soapstone 
is used extensively in the form of sawn blocks and bricks for lining the alkali 
recovery furnaces and kilns of kraft pulp and paper mills. It is used for brick 
and slab liners for fireboxes, stoves, and ovens, and for switchboard panels, 
laboratory benches, etc. Considerable quantities of soapstone quarry and sawing 
waste are ground and used as low-grade talc in the rubber, roofing, foundry, and 
other trades. Compact, massive talc, sawn into square pencils and slices, is an 
important material for steelmakers’ crayons. 


Consumption of ground talc and soapstone in Canada, by uses and Provinces, 
1946-48, in short tons 


1946 
USES 

Nfl. ³ A ON 8, 065 
II; ³Ä”¹iÜ]ͥ] menu uie ⁊ðW . y EE 5, 445 
Rll d ³]ùV / ⁰ydyd kyß k E LEE 2, 529 
Fl ð ud Lt D tee 2, 616 
F ðVſ// d ⁰ͥ⁰ͥ⁰⁰⁰yyd c acento 2, 872 
Toilet and medicinal preparation g dd 1. 226 
Imported clay products zpñ UBB kk 1, 107 
Soaps and cleaning preparationsnsSSsssssss cc Ll lll ll Ls erre 683 
Electrical aDDAUTdtuS. incas ia aras 259 
PT A TE 250 
Iron (GUN TC EE 106 
Prepared foundry facingaꝶꝶgꝶꝶꝶ 2. ll cl cL llc Lll eee eee 17 
POVWSHCS das 31 
/ A A . 45 
LinoleümM AAA · m ͤ r USE ELLE 19 
A A E AS A 

I ĩↄð]A/ſ ³ĩðZAAͥͥͥͥͥ AAA 25, 270 

PROVINCES 

ADEM EE 83 
Bier! Seng 
E EE 1, 548 
t ts da 375 
NOVUS lh; es aa 52 
V A ness ²²mmſ A Ee MESES 13, 285 
r ð y ⁰⁰ i 
E ER 75 

POG ORE d EE 25, 270 


! Partly estimated. 
3 Includes 50 tons unclassified by type of use. 


Tin 
By Abbott Renick and John B. Umhau 


A 


GENERAL SUMMARY 


ORLD mine production of tin totaled 166,400 long tons in 

1950—the highest since 1941—and was 4,600 tons (3 per- 

cent) greater than in 1949. Most of the gain over 1949 was 
in Malaya, Thailand, and Indonesia, where output expanded 5, 33, 
and 11 percent, respectively. World smelter production increased 
4,300 tons (3 percent), principally because of increases of 10 and 
9 percent, respectively, in the outputs in Malaya and the Netherlands. 
United States mine output remained negligible. 

The International Tin Study Group held its fifth meeting in Paris 
during March, to continue its investigation of means for stabilizing 
the tin industry. The group requested the Secretary General of the 
United Nations to call a conference to discuss a commodity-control 
agreement. The United Nations Tin conference, attended by dele- 
gations from 20 countries, was held as a result in Geneva from 
October 25, 1950, to November 21, 1950. The Paris Draft Agree- 
ment, which relied essentially on production limitations and a buffer 
stock to stabilize the industry, was among the proposals considered. 
However, the conference did not develop an acceptable agreement 
from any of the various proposals submitted and adjourned subject to 
being reconvened by the Secretary General. 

On September 8, 1950, the President signed the Defense Production 
Act, which provided, among other purposes, for the encouragement of 
exploration, development, and mining of critical and strategic min- 
erals and metals, the expediting of production, and the allocation of 
scarce and critical metals. The Defense Minerals Administration 
was established in the United States Department of the Interior, 
to carry out the mineral production expansion provisions of the. act, 
and tin was one of the commodities given a high priority rating in this 
connection. 

Legislation was passed extending the authority to operate the 
Government-owned tin smelter (Longhorn smelter) at Texas City, 
Tex., for 5 years, until June 30, 1956. Ore purchase contracts were 
concluded with Bolivia, Indonesia, and Belgian Congo. The Recon- 
struction Finance Corporation and the Bolivian producers extended 
the 1950 contract late in December for 2 months. On November 13, 
1950, the National Production Authority issued Tin-Control Order 
M-8. Under this order, tin inventories were limited to a 60-day 
supply, and all important consumers of tin were required to report 
their stocks and consumption. On December 18 the order was 
amended to limit all consumers in January 1951 to 100 percent of 
their average consumption during the first 6 months of 1950 (base 
period); this was to be cut to 80 percent during February and March. 


1201 
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Consumption of tin in 1950 in the United States increased 44 percent 
over 1949; primary tin increased 51 percent and secondary tin 32 
percent. Domestic smelter output, nearly all from the Government- 
owned smelter at Texas City, decreased 3,917 long tons (11 percent) 
from 1949. Secondary tin production increased 43 percent. 


Metal imports increased 38 percent and exceeded the tin content 
of concentrates by 219 percent. Receipts of concentrates, in terms 
of metal, were 32 percent lower than in 1949. The decrease was 
chiefly due to smaller receipts from Indonesia and Bolivia. Imports 
of tin in concentrates from Belgian Congo increased. 


The total stocks of tin in the United States and in transit as of 
December 31, were 72,651 long tons, exclusive of the National stra- 
tegic stockpile. As a reserve for civilian deficiency, the Reconstruc- 
tion Finance Corporation on December 31, 1950, held 18,618 long tons 
of tin metal; 3,168 were of foreign origin, and 15,450 were produced 
at the Texas City smelter. In addition to the reserve stocks of tin 
metal, the RFC held 939 long tons of Copan metal. On December 31, 
tin concentrate and tin-bearing material held by the RFC, including 
ore stored abroad or in transit to the smelter from foreign sources, ore 
stored at the smelter, material in active process and inactive inven- 
tories, had a total estimated tin content of 20,674 long tons. As of 
December 31, tin stocks held by industry and in transit to consuming 
plants were 33,359 long tons. 

Domestic price movements for grade A tin during the first 6 months 
of 1950 were orderly and averaged 76.277 cents, whereas during the 
final 6 months prices became chaotic, averaging $1.148. The annual 
average for 1950 was 95.557 cents. 

Major progress was made during the year in accumulations for the 
National Strategic Stockpile. . 


TABLE 1.—Salient statistics of tin a EE States, 1941-45 (average) and 


1941-1945 
(average) 1946 1947 1948 1949 1950 
Production— 
From domestic mines long tons.. 14.7 |.......... 1.3 4.7 68.4 94.1 
From domestic smelters 1. do.... 22, 171 43, 500 33, 300 36. 703 35, 834 33. 118 
From secondary sources do....| 33,140 24, 700 26, 800 900 22, 31, 680 
Imports for consumption: 
P66 zu Se no do.. 40, 275 15. 559 24, 899 49, 196 60, 224 82, S37 
Ore (tin content do.... 29, 697 38, 070 29, 410 37, 492 38, 311 25, 960 
Exports (domestic and foreign) do.... 1, 000 881 420 91 1 799 
Monthly price of Straits tin at New York: 
Highest............. cents per pound.. 52.27 70. 00 94. 00 103. 00 103. 00 163. 50 
ô§ö«ẽ— do 51. 63 52. 00 70. 00 94. 00 1.50 74.125 
Aenne do 52. 00 54. 58 77. 94 99. 25 99. 316 95. 557 
World mine production long tons. . 138, 760 88. 000 | 114,500 | 152,500 | 161,800 166, 400 


1 Including tin content of ores used direct to make alloys. 
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GOVERNMENT CONTROLS 


Tin was under Government allocation control from December 17, 
1941 (M-43), until December 1, 1949, when the control regulations 
were reduced to a reporting basis until June 30, 1950, when Public 
Law 153 expired. During 1950 tin and manufactures, including tin 
plate, continued on the positive list and required an export license for 
shipment to any destination abroad except Canada. 


Following approval of the Defense Production Act of 1950 on 
September 8, the National Production Authority was established on 
September 11. Inventory Control Regulation 1, September 18, 1950, 
was the first to be issued by NPA. It limited to a “practicable mini- 
mum working inventory” the quantities of various materials in short 
supply, including primary and secondary tin and all tin and tin-base 
alloy scrap containing commercially recoverable tin. The announced 
purpose of the order was to make clear that national interest demanded 
that there be no accumulation beyond what was needed for immediate 
production. Under NPA Order M-8, November 13, 1950, tin was 
again placed under control. Tin reporting was made mandatory, and 
inventories of alloys or other materials containing tin, excluding ores 
and concentrates, were limited to 60 days’ supply or a practicable 
minimum working inventory (as defined in NPA Regulation 1) which- 
ever was less. On December 18, 1950, an amendment to Order M-8 
limited the consumption of pig tin to 100 aber of the monthly aver- 
age usage during the first half of 1950 and applicable to January 1951 
tonnages. Use was to be cut to 80 percent in February and March. 
Defense orders were excepted, and allowance made for undue or excep- 
tional hardship. 


Under NPA Delegation 5, December 18, 1950, the Secretary of 
the Interior was made claimant for certain production facilities for 
minerals and metals and was given specified powers to control the 
distribution of metals and minerals through the processes of smelting 
and refining. The delegation included tin ores and concentrates as 
related to mines, mills, and primary and secondary smelters and 
refineries. NPA Notice 1, December 27, 1950, and Defense Minerals 
Administration Order MO-1, December 29, 1950, designating scarce 
materials whose hoarding was prohibited, included tin, all alloys 
containing tin, tin chemicals, tin products, tin-base alloys, tin ores 
and concentrates. 

Tin pricing was freed to the open market after announcement of the 
withdrawal by the Reconstruction Finance Corporation on March 13, 
1950, of all fixed quotations for sale of its tin. Public Law 723, 
Eighty-first Congress, second session, approved August 21, 1950, 
extended to June 30, 1956, the authority of the RFC to improve, 
develop, maintain, and operate by lease or otherwise the Government- 
owned tin smelter at Texas City, Tex., and to finance research in tin 
smelting and processing. 
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DOMESTIC PRODUCTION 
MINE OUTPUT 


Domestic mine production of tin in concentrates was 94.1 long tons 
in 1950 compared with 68.4 tons in 1949. Most of the output was 
derived from placer deposits in Alaska. With an output of about 79 
long tons of concentrates containing about 41 long tons of tin, the 
largest producer was the United States Tin Corp., operating its placer 
on Lost River, Port Clarence district, Seward Peninsula region, 
Alaska. The second largest producer, the Northern Tin Co., operated 
on Buck Creek, Port Clarence district, Seward Peninsula, Alaska. 
About 35,000 cubic yards of material was processed by the company, 
from which about 54 long tons of concentrate containing 37.3 long tons 
of tin (69.6 percent) was recovered and shipped. At Climax, Colo. 
the Climax Molybdenum Corp. recovered a very small tonnage of tin 
as a byproduct of mining for molybdenum. Assay has shown only a 
trace of tin in the crude ore mined by the company. 

In 1944 the Bureau of Mines in cooperation with the Geological 
Survey investigated the Hogan tin mine, Kern County, Calif. by 
trenching and diamond drilling 11 holes, totaling 1,000 feet. During 
the decade 1939-49 under the Bureau of Mines strategic minerals 
development program, Examinations have been made of 85 tin 
occurrences; projects have been run on 12 deposits, 7 of which indi- 
cated some tonnage with sufficient tin content that it could conceivably 
be recovered. The total indicated tin content of these deposits is 
insignificant in terms of national requirements.“? As part of the 
Bureau of Mines activities a report was issued? presenting the factual 
data disclosed by sampling pegmatites containing cassiterite at the 
Coosa tin deposit, Coosa County, Ala. "The results of beneficiation 
tests on samples of the pegmatites were reviewed.? 


TABLE 2.—Mine production of tin (content) in the United States, 1941-45 
(average) and 1946-50 by States, in long tons 


South Oth is 
ont ther 
Year Alaska Dakota Colorado States 
Long tons Value 

10 (average 9. 9 C 3. 7 14. 8 $17, 180 

)))) VE E EE ] ² ]³B ⁵⅛ ͤyy ⁊ͤ . E 
1047 JJ Iͤ’ KV A 88 1. 3 2. 21M) 
THUR MC 14.7 // WEEN 4.7 10, 3*0 
IHI 2.2.2. 9.--222-l.2:-2 Sl.0 |: rem 16.8 |........--.. 68. 4 152,210 
1090. a dle ru! D WEE 11.9. EE - 94.1 201, 446 


1 A very small quantity from South Dakota is included with Alaska. 


SMELTER OUTPUT 


Smelters in the United States produced 33,118 long tons of tin 
in 1950 compared with 35,834 tons in 1949. Output was essentiall y 


1 Bedford, Robert H., and Ricker, Spangler, Investigation of the Hogan Tin Mine, Kern County, Calif.: 
Bureau of Mines Rept. "of Investigations 4609, 1949, 10 pp. 

2 Moon, Lowell B., Bureau of Mines Strategic Minerals E Program-Summary of Progress, 
193949: Bureau of Mines Rept. of Investigations 4647, 1950, pp. 19 and 30. 

3 Reed, H. A., Jr., Coosa Tin Deposits, Coosa County, Ala.: Bureau of Mines Rept. of Investigations 
4704, 1950, 33 pp. 


TIN 1205 


that of the Government-owned smelter at Texas City. This smelter 
(Longhorn smelter) produced 32,136 long tons (including 44 secondary 
from drosses) in 1950 and 36,053 (including 238 of secondary from 
drosses) in 1949. In addition, beginning in January .1950, a new 
alloy—*“*Copan'”—was produced. The total output of Copan in 
1950 was 940 long tons, including 743 from concentrates and 197 
from “remelts” (conversion from other grade). (Copan to Copan 
*"remelts" not counted above amounted to 152 tons.) The Vulcan 
Detinning Co. recovered tin from low-grade concentrates during 
1950. The company annual report for 1950 contained the following 
statement: 


The new plant for the production of tin from low grade tin concentrates, 
placed in operation in November, 1949, was run intermittently during the vear 
1950. Continuous operation was not possible for two reasons; first, the necessitv 
for making some changes in and adjustments to equipment; and, second, because 
of inadequate receipts of concentrates. 

Various technical difficulties arose, all of which are believed to be susceptible 
to elimination by our engineering staff, but efforts to this end have been hampered 
and evaluation of costs has been made very difficult because of the interruptions 
in operations due to lack of raw material. 

This development was based on the theory that a much larger portion of 
our Country’s tin requirements could be obtained from Western Hemisphere 
sources if a process could be developed to treat impure concentrates with low 
tin content without the admixture of high grade, high tin content material. 
We believe the results show that the development of such a process has been 
substantially accomplished. However, world conditions have created so great 
a demand for tin-bearing materials, not only abroad but also for the Government 
smelter at Texas City, that it is not possible for us to obtain supplies either 
in sufficient quantity to permit operation on a continuous basis or at economic 
prices. Therefore, it is entirely possible that we may have to place our plant 
in stand-by condition until the situation changes. In the meanwhile, the tech- 
nology we have developed will be available for the Country’s needs if and when 
required. 


The Longhorn smelter treated concentrates, mainly from Bolivia, 
Indonesia, Thailand, and the Belgian Congo, in 1950. Dressing- 
plant, low-grade, coarse rejects, accumulated for the most part 
before the end of 1947, continued to be treated by the smelter. At 
the close of 1947, there were on hand about 27,100 long dry tons of 
these rejects containing 5,385 long tons of tin. This inventory had 
been reduced to 5,460 tons containing 1,322 tons of tin by the end 
of 1950. Of these rejects, 7,313 long tons (1,463 tons of tin) was 
shipped to the Capper Pass smelter, Hull, England, for treatment 
and the return to this country of tin content in form of high-grade 
electrolytic tin. Inactive inventories of dressing plant slimes, amount- 
ing to about 12,025 long dry tons containing 2,844 tons of tin at the 
end of 1947, were increased slightly to 12,120 tons containing 2,855 
tons of tin at the end of 1950. Of the latter tonnage, 6,707 tons 
containing 1,722 tons of tin, has been held in 6 ponds since before 
the end of 1947. A seventh pond with 5,413 tons, containing 1,133 
tons of tin, had a slight increase in tonnage. No attempt will be 
made to treat these slimes until the waste acid plant is in regular 
operation and recovery of certain byproducts made possible. 

Construction of the waste acid plant, which was begun in October 
1948, was completed in April 1950. When placed in regular opera- 
tion this plant is expected to treat the waste acid resulting from 
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current smelter operations and to dispose gradually of approximately 
100,000,000 gallons of waste acid stored in ponds adjacent to the 
smelter, with recovery of a commercial grade of hydrochloric acid. 
The latter can be used by the smelter or sold. In addition, the 
plant will recover, in the form of a cement, various metal byproducts 
of considerable value, notably silver. Trial operations encountered 
numerous difficulties, mostly mechanical. Efforts of the experimen- 
tal department of Tin Processing Corp. during 1950 were devoted 
in large part to correction of difficulties encountered. Limited 
operations, however, resulted in production of commercial-grade 
hydrochloric acid and proved the efficiency of the process, although 
continual mechanical difficulties prevented full and continuous op- 
eration. The cost of this plant to the end of 1950 amounted to 
$3,120,676, with an expenditure of $821,983 during 1950. 

Of the total tin produced at the Longhorn smelter in 1950, 81 
percent was 3-Star grade; 17 percent 2-Star; 2 percent Copan allo 
and 1-Star. The smelter upgraded and recast 4,965 tons (of which 
3,318 were recast into 3-Star) of previously produced lower grades 
of tin. No. 1-Star was produced after January and No. 2-Star after 
August 1950. With improved plant equipment and new operating 
procedures, only grade A 3-Star and 345 tons of Copan were pro- 
duced from September to December 1950. In 1949 the proportions 
of the various grades were 64 percent of 3-Star, 27 of 2-Star, 5 percent 
of 1-Star, and 4 percent of No-Star G, with no Copan. In 1949, 
1,290 tons of grade G were remelted, further refined, and converted 
into 2-Star and 1-Star. The Longhorn smelter continued to be 
operated on a cost-plus-fixed-fee arrangement by Tin Processing Corp. 
(a Delaware corporation and a subsidiary of N. V. Billiton Maat- 
schappij). The contract with the firm extends to June 30, 1951. 

Under Public Law 148, Eighty-first Congress, first session, approved 
June 30, 1949, the RFC sold to the Vulcan Detinning Co. during 1950 
approximately 500 long tons of low-grade Bolivian tin concentrates 
containing approximately 19 percent tin. The RFC also contracted 
to purchase the resulting metal from the company for the account of 
General Services Administration. 


TABLE 3.—Longhorn tin-smelter production, by months, 1942-50, in long tons 


Month 1942 1943 1944 1945 1946 1947 1948 1049! | 1950? 
January AAA 8 2,611 | 2,153 | 3,114] 3,812] 3,0 3,172 | 3, 257 2, 627 
FC ⁰ A eect 2,334 | 2,419 | 3,162 | 3.823] 2,815 | 2,800 | 3,254 2, 362 
AAA PA 1,491 | 2,513 | 3,310 | 3,881 | 2,877 | 2,602 | 3,104 2,729 
ADT: tree ico E 525 | 1,055 | 2,611 | 3,407 | 3,891 | 2,816 | 2,906 | 2,851 2, 484 
BY A 88 1,246 | 1,032 | 2,402 | 3,451 | 3,904 | 3,112 | 3,310 | 3,007 2, 852 
A e 1,663 | 1,498 | 2,439 3. 502] 3,856 | 2,712 | 3,651 | 3,006 2, 204 
WY is o cas 1,924 | 1,184 | 2,618 | 3,548 | 3,853 | 2,517 | 3,509 | 2,910 2, 256 
August. as 1,655 | 1,347 | 2,553 | 2,912 | 3.672 | 2,237 | 3,508 | 3,005 2. 396 
Beptember.................. 2,026 | 2,029 | 2,501 | 3,323 | 3,323 | 2,356 | 2,859 | 2,910 2, 805 
October..-...--------------- 2,014 | 2,089 | 2,651 | 3,558 | 3,125 | 3,026 | 2,300 | 2, 064 3, 209 
November 2,300 | 2,020 | 2, 852 3,628 | 3,119 | 2,759 | 2,907 | 2. 994 3, 207 
December. 2,343 | 2,037 | 2,907 | 3,676 | 3,209 | 3,041 | 3,153 2,791 3, 005 
Tolo cds 15, 696 | 20,727 | 30,619 | 40,591 | 43,468 | 33, 292 | 36, 678 | 36,053 | 32, 136 


1 Includes 238 tons of secondary from drosses. 
3 Includes 44 tons of secondary from drosses, but excludes tin content of ores (621 long tons) used direct 
fo make alloys. Also exclusive of tin recovered from remelts. 
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Longhorn smelter operating costs before depreciation, metal loss 
and byproduct credits were $5,667,028 for 1950. Operating costs for 
the last 6 months were slightly higher than for the previous 6 months 
due to pay increases and higher cost of supplies, but unit operating 
costs were lower as a higher grade of ore was treated. RFC assets 
of property, plant, and equipment under the tin program were valued 
at $10,046,364 as of June 30, 1949, and had increased to $11,631,015 


by June 30, 1950. 
SECONDARY TIN 


Secondary tin recovered from all sources totaled 31,680 long tons 
in 1950, an increase of 43 percent over 1949. The value was 37 
percent greater than in 1949. Detinning plants, operating at a rec- 
Ee rate, supplied 13 percent of the total recovered durin 
the year but had ample capacity for treating a larger tonnage ha 
more tin-plate clippings and old cans been available. 

Detinning plants accounted for most of the recovery of tin as metal. 
In total, they recovered 3,875 long tons of tin as metal and in chem- 
icals in 1950 from tin-plate clippings and old cans, of which 3,300 
were reclaimed in the form of pigs and 575 tons in the form of tin 
compounds. The industry reported treating 469,417 long tons of 
tin-plate clippings in 1950—the largest tonnage on record and nearly 
21 percent above the previous peak in 1949. The average quantity 
of tin recovered per long ton of clean tin-plate scrap in 1950 was 17.98 
pounds, compared to 18.29 pounds in 1949. Before electrolytic tin 
plate was introduced, recoveries averaged about 37 pounds per ton 
of material detinned. Lower recoveries per unit reflect treatment of 
a larger tonnage of electrolytic tin plate, which carries a much thinner 
coating than hot dipped tin plate. For additional data concerning 
the secondary tin industry, see Secondary Metals, Nonferrous, 
chapter of this volume. 


TABLE 4.—Secondary tin recovered in the United States, 1941-45 (average) 
and 1946-50, in long tons 


Tin recovered at detinning Tin recovered from all sources 
plants 
Y ear Total 
As metal oo Total | As metal 
Value 
1941-45 (average) 3, 920 412 4, 332 $38, 584, 220 
191 ds 2, 480 330 2, 810 30, 205, 663 
KeS r 2, 720 360 3, 080 46, 848, 175 
A elie ee: 2, 930 340 3, 27 59, 796, 140 
1M. 2, 850 410 3, 260 49, 461, 354 
gr AAA ( 3, 300 575 3,875 67, 809, 158 


1208 MINERALS YEARBOOK, 1950 


CONSUMPTION 
APPARENT CONSUMPTION 


Apparent consumption derived by adding net imports of pig tin to 
domestic smelter production increased 20 percent in 1950 over 1949. 
As changes in consumer, dealer, and Government stocks are not taken 
into account, apparent consumption may vary greatly from actual 
consumption as measured in finished products. In 1949 it consider- 
ably exceeded actual consumption, chiefly as a result of Government 
stockpiling. Table 5 gives the data for 1941-45 (annual average) 
and 1946-50. A comparable series for 1910-38 was published in Min- 
erals Yearbook, 1939 (p. 680), and for 1939-48 in Minerals Yearbook, 
1948 (p. 1212). 


TABLE 5.—Apparent consumption of primary tin, 1941-45 (average) and 
1946-50, in long tons 


Year — Long tons Year Long tons 
1041-45 (üovergge) ..ooocooccocococcnoco. 61. 143 | IJ ebe ova ³AAA 85. MNE 
1046) % 8 58. 144 hh; 8 95. 904 
r ĩ³ĩ—“ . ĩ 57. 771 ;).)... é 115, 156 


1 Includes some secondary metallic tin in im ports whose quantity cannot be separately determined. 


CONSUMPTION BY USES 


Total domestic consumption of tin was 44 percent more in 1950 
than in 1949, as a result of a sharp rise in general manufacturing 
activity and continued improvement in supplies. For the first time 
since 1941, tin was free from restrictive Government controls. The 
total consumed in manufacturing in 1950 was 104,464 long tons 
(71,191 of primary and 33,273 of secondary), the largest recorded 
since 1941, when the total was 134,695 (103,086 primary and 31,609 
secondary). The use of primary tin increased 51 percent and of 
secondary 32 percent. The ratio of primary to secondary was slightly 
dae than in 1949. Five items—tin plate and terneplate, solder, 

ronze, babbitt, and tinning—accounted for around 90 percent of the 
total consumed in 1949 and 1950. Tin platers, the largest consumers 
of primary tin, increased their total use only 19 percent. Next in 
rank, solder required 79 percent more tin than in 1949. Tonnage- 
wise this increase (12,104 tons) in the use of tin for solder was greater 
than ever before. More primary tin was required for making solder 
in 1950 than in any previous year of record, and among all items using 
primary tin it accounted for the largest increase (10,193 tons). The 
use of secondary tin for solder increased for the fifth consecutive vear. 
Consumption of primary and secondary tin for other major uses in- 
creased in 1950 as follows: Bronze 42 percent, babbitt 41 percent, and 
tinning 44 percent. Consumption in bronze increased the most 
(4,313 tons) among items in the secondary tin category. The con- 
sumption of primary tin for babbitt showed an increase for the first 
time since 1944 and was 72 percent more in 1950 than in 1949. 
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There were indications of the probable return to precontrol practice 
in the use of tin for some items that had been restricted or prohibited. 
The larger tonnage of tin used for white metal was mainly accountable 
to pewter and britannia metal, which had been on the prohibited 
list. The use of tin for galvanizing was resumed on a small tonnage 
basis. Collapsible tubes and chemicals used more in 1950 than in 
any year since 1941. The large increase shown for the item“ miscel- 
laneous alloys” mostly reflects the use of tin for Copan, which the 
Texas City tin smelter began making in January 1950. The quan- 
tity of tin per unit specified for some of the terne-metal tonnage was 
higher in 1950 than in 1949, indicating the probable return to heavier 
coated ternes. 

Tin-plate production rose to a new high in 1950—23 percent more 
than in 1949 and 22 percent &bove the previous record year of 1948. 
Electrolytic lines operating &t & high rate established & new record in 
1950 and produced 33 percent more tin plate than in 1949. Elec- 
trolytic tin plate requires considerably less tin per unit of product than 
hot-dipped. About 64 percent of the tin used to make tin plate in 
1950 was for making hot-dipped and 36 percent for electrolytic, but 
hot-dipped tin-plate production contributed only 41 percent and 
electrolytic 59 percent of the total output in 1950. "The record of the 
tin plate and terneplate industry during the past 16 years (table 8) 
indicates that a greatly expanded tin-plate production now requires no 
material change in the total tonnage of tin consumed, owing to intro- 
duction of electrolytic tin plate during the past decade. The demand 
for long ternes has been increasing, but there has been a falling off in 
the tonnage of short ternes. The tin content of terne metal used for 
long ternes returned to prewar practice in 1950; and, except for 1941, 
the tonnage produced was greater than in any other year. The pro- 
duction of short ternes in 1950 was about a third of the average annual 
output before the war. Terneplate production required 52 percent 
more tin in 1950 than in 1949. "Total terneplate production increased 
15 percent, with short terne output decreasing 25 percent and long 
ternes increasing 39 percent. 

Since 1925 both the total consumption and the per capita con- 
sumption of primary tin in the United States have dropped sharply. 
During 1925-29, the average population was 118,908,000, and tin con- 
sumption was 76,814 long tons or 1.447 pounds per capita. For 
1946-50 the population averaged 146,563,000, and primary tin con- 
sumption 58,400 tons, which amounted to 0.893 pound per capita. 
This shows that there was a decrease of 24 percent in tonnage and 38 
percent per capita for 1946-50 compared with 1925-29. 

This may be attributed, aside from controls, partly to the drop in 
demand for tin for making foil and collapsible tubes and for weighting 
silk (tin chloride). In 1929 production of 2,016,003 short tons of tin 
plate required 27,681 long tons of tin. In 1950 production of 4,767,274 
short tons of tin plate required only 35,380 long tons. Owing to the 
development of electrolytic tin plate, no material change in tin 
consumption has taken place. 
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TABLE 6.—Consumption of primary and secondary tin in the United States, 
1941-45 (average) and 1946-50, in long tons 


1941-1935 8 
(average) 1946 1947 1948 1949 1950 
Stocks on hand Jan. 11................... 46, 080 25, 789 27, 100 25, 743 | 27,070 24. 621 
Net receipts during year: 
Primary tee re ee pen 59, 588 56, 603 59, 882 62, 119 47, 782 79. 992 
Secondary. // 4, 319 2, 236 2, 836 3, 004 2, 606 3, 371 
NK rt EEN 597 257 417 681 470 997 
DCAD K 28, 067 26, 057 26. 598 29, 840 22, 193 30. 539 
Total receipts LLL... 92, 571 85, 153 89, 733 95. 644 73, 051 115, 199 
A vsilāable. eS C 138, 651 110, 942 116, 833 121 387 100. 121 139. £20 
Stocks on hand Dec. 31 111. 39, 838 27, 100 25, 743 27, 070 24, 621 31, 556 
Total processed during year .............. 98, 813 83, 842 91. 090 94. 317 75.500 | 107.954 
Intercompany transactions in scrap 2. 903 2, 091 1, 957 2. 535 2, 167 2. 168 
Total consumed in manufacturing........ 95, 850 81, 751 89, 133 91, 782 73, 333 105. 796 
Plant losses 998 808 1, 033 994 927 1.332 
Tin content of manufactured products....| 94,852 80. 943 88, 100 90. 788 72, 406 104. 464 
Primary. eene E 64, 085 54. 627 59, 166 59, 863 47,163 71. 191 
Send 30, 767 26, 316 28, 934 30, 925 25, 243 33, 273 
| 


1 Stocks shown exclude tin in transit or in other warehouses on Jan. 1, as follows: 1946, 1,600 tons; 1947, 
1,000 tons; 1948, 940 tons; 1949, 328 tons; 1950, 61 tons and 1951, 1,355 tons. 


TABLE 7.—Consumption of tin in United States, 1948-50, by finished products, 
in long tons of contained tin 


1948 1949 1950 


Product i | 
Pri- Second- Total Pri- Second- Total Pri- Second- Total 


mary ary mary ary mary ary 
Tin Pas 31, 501138. 31, 503 | 29, 617 |..... ...| 29,617 | 35,380 |... . ..| 35,38 
Terneplate.................. 420 252 672 278 348 626 349 603 952 
SCC AAA RR 15. 038 6. 087 21. 125 8, 150 7, 206 | 15,356 | 18. 343 9. 117 27, 460 
Babbitt EE 3, 507 3. 546 7.053 2. 030 2. 515 4, 545 3, 501 2, 908 6. 400 
Bronze and bru sss 3, 952 | 17, 739 | 21, 691 2, 300 | 12, 103 | 14, 463 4,178 | 16, 416 20, Mu 
Collapsible tubes 600 39 639 672 43 715 | 11, 438 1228 1], 666 
Finn? 9 ese 2, 298 223 2, ^21 1, 916 158 2, 074 2, 197 179 2.97 
l ER 179 60 239 161 38 100 (2) (2) (2) 
Pipe and tubing 257 66 323 193 38 231 383 57 440 
Type metall 129 | 1,787 | 1,916 81 | 1,693 | 1,77 184 | 1,796 | 1.950 
Bartin- A A 916 132 1, 048 636 159 795 1,194 240 1.434 
Miscellaneous alloys........ 170 211 381 245 145 390 | 1, 543 164 1, 707 
White metals 39 150 189 146 107 253 693 24 1,217 


Chemicals (other than oxide) 
Tin oxide 


( ( LENDER 59, 863 | 30,925 | 90, 788 | 47,163 | 25, 243 | 72,406 | 71,191 | 33, 273 | 104, 464 


Includes foil. 
2 Combined with collapsible tubes. 
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TABLE 8.—Tin content of tin plate and terneplate produced in the United 
States, 1935-50 


Tin plate waste— 
Total e (all | Tin plate (hot-dipped) | Tin plate (electrolytic) | waste, strips, cob- 
bles, etc. 
Yer | 239 [23 (28 | 98 | 98 |23 | BB | Sq [ES | *g | sq (58 
38 |a8|sE. 38 | 38 SB 38 | a8 [see] 35 23 [se 
Bo 88 853 È 93 (283 | FS | $2 253 P2 88 288 
e O t6 82 E © tà aud mE O do d'a et © to aud 
28 S 3888 S |858| z8 S |88| es EG 
eg [SS SSS S92 2 | 285 en BG SSS Sa 2 888 
© E Ay o E Dua o E Ay o E As 
1935..... 1,926,896 27, 290 31. 7 1, 926, 890 27,290| 31. 77777777. 
1936 2.349, 402 33. 750 32.2 2,349, 402 33.750  32.2|.-.....-__|...-----|__._.-|._...--_].._...|_...-- 
1837 2,819,635/39, 221 31. 2 2,724. 278 37,921] 31.2 95, 357 1, 300 30.5 
1938. 1.69 1,762 23, 545 31. 2 1, 625, 131] 22 649) 31.2.2: 66, 631 30.1 
1939..... 2,644,70436, 640 31.0| 2,546,216| 35.322 3l.1.......... ...-.... .....- 98,488| 1,318| 30.0 
1940... 2,758,897/38, 674| 31. 4| 2 583, 327 36,741] 31.9 63,282 348| 12.3| 112, 288| 1, 585 31.6 
1941. 3,388,139 44, 854| 20. 7 3, 188, 713 42. 860 30.1| 57,836 457 11. 7 111. 590| 1,537 30.9 
1912. 2,559. 169 28, 522| 25. 00 2. 428, 634 27,538] 25.4] 82,013 434| 11.9] 48,522} 550 25.4 
1943..... 2,077,102/21, 726| 23.4| 1,684, 807 19,386] 25.8 327,713 1.787 12.2| 64.582 553 19.2 
1944. ... 2,503,802 24, 22.3| 1,779,117| 20,874| 28.30 644, 958 3.404] 11.8| 79,727| 690/ 19.4 
1915. 2,656,335) 26, 080| 22. 0 1, 709, 412 20, 762 27.2 859, 6360 4, 598 12.0 87,287] 720 18.5 
1916. .... 2,675,910|26, 127| 21.9| 1,716, 501 20,770) 27. 1 882,537 4.702 11.9 76,782 655|. 9.1 
1947 ..... 2,731,248,30, 980 18.6| 1,872, 152 22.1599 256. 5 1, 734.535 7, 981| 10.3, 124,661| 840| 15.1 
1948. .... 3,914,323131, 503| 18. 00 1, 848,373) 22,028 28. 7 1,918,708. 8 518! 9.9| 147, 242 957 14.6 
1919. .... 3,863,80129, 617| 17.2| 1,648,001| 19,6133 256. 7 2. 030, 557 8,814| 9. 7 185,233] 1, 190 14.4 
1950 40% 85 380 16. 6 1,845,009] 21, 875 28. 60 2,693, 777 12,1100 10. 1 228 4880 1, 305 13.7 
Total terneplate Short ternes Long ternes EE aste— 
10.9| 104. 596 644| 13.8 113,990 420 8.33 
11.10 140,319 72} 13.9| 125. 266 440 7.2L. 
10.7 162,724 924 12.7 129,754 4734 8.2|....---.|_.....]_..._. 
10. 9 129, 139 739 12. 8 78, 749 268 Kei EE A CAS 
11.44 181, 959 1,009 124| 104,917 445 9.55 —— . 
10.7 167,321 933| 12.50 149,787 580 8.7 ——— 2 ꝗ 
8.1! 267,675 1, 157 9.7 292.301 852 6. 5 8,081 370 9.2 
6.4 174, 366 51 6.60 128, 135 3560 6. 2 4855) 14 6.5 
4.30 118,033 225 4.3 105,334 203 4.3 1, 960 6 69 
4.5| 177, 681 413 5.2 184,757 317| 3.8| 4,859)  10| 4.6 
4.5| 193, 586 447 5.2 170, 442 2811 3.7] 7,419 130 3.9 
4.60 69. 861 178 5.7 142.917 262 4.11 2,976 6 45 
4.7 683 221 5.3| 142,818 270 4.2 4,798  10| 4.7 
4.6| 181,141 388 4.8| 137,045 272 4.4 5,902 12 4.6 
5.9 1, 682 177 4.9| 150,143 435| 6.5) 7,816  14| 40 
7.8| 60, 952 188 6.9 , 223 753. 8.11 4,788 n| 51 


Stocks of pig tin and tin in ore were 25 percent higher at the end of 
1950 than at the beginning of the year. In addition, about 11,150 
tons (10,550 at beginning of year) were in process, in scrap and as 
secondary tin. Industrial stocks of primary tin were 56 percent 
higher, with 73 percent of the total plant stock held by tin platers. 
RFC stocks of tin metal were 22,452 tons at the beginning of the 
year compared with 18,618 tons (including 390 tons comprising un- 
delivered balances of consumers’ sales contracts) at the year’s close; 
stocks of concentrates contained 21,117 tons of tin at the beginning 
of the year and 15,068 at the close. Ores afloat or in foreign ports 
at the beginning of the year contained 2,919 tons of tin and at the 
end of the year 5,606 tons. Stocks of tin in New York at the end 
of 1950, according to reports to the Commodity Exchange, were 1,438 
tons. 
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TABLE 9.—Stocks of virgin pig tin in the United States, Dec. 31, 1945-50, in long 
tons 


1949 1950 


13, 771 20, 576 


At consumers’ plants 
61 1, 355 


At other warehouses and in transit 


Held by jobbers.......................... 292 384 
otal consumers’ stocks ............ 14, 124 22, 315 
Afloat to United States (estimated 8, 500 3, 500 


—j.— 2 |—MÀ— | ——— —ä4äA 


22, 624 25, 815 


! Excludes Government purchases delivered for stockpiling or at Texas City smelter. Also excludes tin 
Ín process and secondary pig tin. 


PRICES 


The tense situation in Asia, fear of interruption in supplies, events 
in Korea, and national stockpiling brought on extraordinary price 
movements in tin during 1950. "The year opened with the New York 
market price for Straits tin at 77.5 cents & pound and closed with the 
price at $1.50; the average for the year was 95.56 cents (99.32 cents 
in 1949). After averaging 76.28 cents during the first half, the price 
moved sharply upward during the second half to an average of 114.84 
cents. On February 23 a price of 74% cents was recorded—the 
lowest since 1947. On November 8, by contrast, the highest price 
recorded in the regular market was $1.634 a pound, with a little 
business transacted in spot at $1.70. . 

On August 16, 1941, a ceiling price of 52 cents per pound was 
established by the Government (Office of Price Administration and 
Civilian Supply) and this price remained in force until November 12, 
1946. The export price was raised to 58 cents per pound on March 
1, 1946. After price controls were removed, November 13, 1946, the 
RFC (Office of Metals Reserve) set 70 cents as the domestic price; 
this was raised to 80 cents on April 1, 1947, and to 94 cents on 
December 19, 1947. On June 1, 1948, the RFC announced a new 

rice of $1.03, which held until September 28, 1949; it was then 
owered to 96 cents and to 95 cents on October 24, at which level it 
remained until reduced to 85 cents on November 21, 1949. A series 
of 12 separate mark-downs then brought the price to 74.50 cents on 
January 30, 1950. 

Prices on the open market sagged to 74.125 cents, the lowest since 
1947, during the period February 23 to February 28, 1950, reflecting 
the outcome of bilateral negotiations between an Anglo-Malayan 
delegation and the United States on a long-term tin purchase contract 
for stockpiling. Britain refused the United States a discount on the 
grounds that it would either interfere with the recently decontrolled 
tin market or would involve a subsidy to the United States by the 
British taxpayer equal to the difference between the market price and 
the selling price to the United States. There also were other diffi- 
culties, such as choice of market to be used for price fixing. 
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TABLE 10.—Tin prices, 1925-29 (average) and 1946-50 


age) 
Average prices: 
New York:! 
Straits tIn........ ............. cents per pound..| 56.64 | 2 54.58 | 77.94 | 99.25 | 99.316| 95. 557 
99.75-percent tin (English refined) 
cents per pound..| (3) 4 54. 208 77.512| 98.692| () 6 
1 e £11. eee sak ets acc do....| 55.50 | $53. 708 76. 8960 97. 562 (3) 3) 
ndon: 
Standard tin £ per long ton..| 254.6 |?321.2 | 426.3 | 518.1 | 600.8 | 745.8 
Do A c celda cents $ per pound. 55.17 | 57.83 | 77.66 | 98.64 | 98.92 | 93.25 
Premium allowed over standard: 
ing: V n. A ee ese £ per long ton. 8.1 ) (3) 8 6 ) 
e EE do....| 6.9 d br d 3) d 
IAS A do —.7 3 (3 (3) (3) 3 
Price indexes (1925-29 average = 100): 
Straits tin (New York)........................... 100 96 138 175 175 169 
Copper (New VOrkx ꝰ))ʒ h 100 143 150 131 145 
(New YOFK). ntsc rd e ee 100 109 196 
Nonferrous metals .. 100 100 142 159 140 151 
All commodities :.. 100 12¹ 155 168 1 161 


American Metal Market. 

2 Maximum price for grade A, 52 cents until Nov. 10, 1946; 70 cents thereafter. 

3 Data not available. 

4 Maximum for grade B, 99.75-99.79 percent, and grade O, Cornish refined. 

3 Maximum for grade D, 99.0-99.74 percent. 

* Metal Bulletin, London. 

? British Government maximum. To Sent. 26, £300, thereafter £380 10s. 

$ Conversion of British quotations into American money bused upon average rates of exchange recorded 
by Federal Reserve Board. ; 

* Based upon price indexes of U. 8. Department of Labor. 


On March 13, 1950, the RFC withdrew its fixed daily quotations 
and under a new selling plan began marketing on an average price 
basis to be determined by published quotations in the trade. RFC 
prices for Longhorn 3-Star and grade A foreign brands would be the 
average, for the calendar week following the date of sale, of the quo- 
tations for prompt grade A or Straits tin published in any approved 
daily metal periodical or trade journal. This virtually removed RFC 
as a source of prompt tin, with prices too indefinite for practical buying. 

The price of Straits tin in New York increased to 74.5 cents on 
March 2, where it remained until it began advancing again on March 
13, after the action by RFC. The upward movement was reinforced 
by market sentiment following the opening of the International Tin 
study Group in Paris on March 20, which was expected to stabilize 
prices at higher levels. By March 23 the price had moved up to 
77% cents. The plan for establishing international control met with 
some difficulty, and the market reacted in a downward trend until 
74.25 cents was reached on April 3, but the price moved up to 76 
cents on April 6, and increased further to 77% cents on April 20. By 
the first week in June it had reached 78% cents, after which there was 
an erratic period, with a drop to 76% cents on June 24, on the eve of 
the North Korean invasion. At this point, the trend turned upward 
again, owing largely to the prospect of reduced offerings by the British 
Ministry of Supply, the price reaching $1.04% on August 25. The 
London market was in a turmoil on the afternoon of August 10 as a 
consequence of the Ministry of Supply decision, and there were no 
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dealings. There was a total of 16 advances and 9 declines during 
August in daily average prices with unprecedented daily fluctuations. 

In the latter part of August RFC announced that it was resuming 
sales of grades of tin below grade A. New York prices declined to 
95% cents, only to resume a daily upward course immediately (without 
a single setback until November 8). The price situation had become 
chaotic, with most sellers in New York temporarily withdrawn from 
the market. Spot tin was quoted at $1.70 on November 8, with few 
transactions. European observers were holding to the opinion that 
United States national stockpiling had been a major factor in driving 
prices upward to unreasonable levels; but the United States was 
acquiring tin under Belgian, Netherlands, and Indonesian contracts 
and not in the open market. 

The price situation remained confused during the remainder of 
November and December, with the news from Korea dominating the 
market. However, the market was fairly stable at the year end, 
with a price on December 30, 1950, of $1.51, or nearly 100 percent 
higher than at the beginning of the year. 

In London the monthly average price for standard tin in 1950 
ranged downward from £600.5 per long ton in January to £595.8 in 
May, thence upward to £784.8 in August; it weakened to £776.5 in 
September, and advanced sharply to £1,163.9 in December. The 
average was £745.8 for 1950 compared with £600.8 in 1949. An 
all-time high of £1,300 was reached on November 8, 1950, mainly 
because of the decision of the British Ministry of Supply not to release 
any more tin from its stock after November 10. On December 29, 
1950, the price was £1,155 (or 144.37 cents a pound). * 

The Singapore market price for Straits ex works averaged £723.1 
for 1950; for the first 6 months it averaged £580 per long ton (equiva- 
lent to 72.45 cents a pound) and for the second half £867 (108.42 
cents per pound). The 1950 opening price, which also was the lowest 
for the year, was £562. The highest price was £1,268.5 reached on 
November 8, after a total advance of £407 without a single set back 
from October 19. At the close of 1950 the price was £1,140.6. 


FOREIGN TRADE * 


Tin, one of the principal imports of the United States, ranked 
ninth in value among all the commodities received in 1950. Imports 
of pig tin and ore and exports of tin plate are the principal tin items 
in foreign trade of the United States. In 1950 imports of pig tin for 
consumption totaled 82,837 long tons, the highest tonnage since 1941 
and an increase of 38 percent over 1949; imports of tin in concentrates 
were 25,960 long tons. Total exports of tin plate, taggers tin, and 
terneplate (including long ternes) were 442,953 tons, an 11-percent 
decrease from 1949. 

Further data on imports and exports of tin and tin plate are shown 
in tables 11 through 16. Tin contained in babbitt, solder, type metal, 
and bronze imported and exported is accounted for in the Lead and 
Copper chapters of this volume. 


Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
recordsofthe U.S. Department of Commerce. 


TIN 1215 


Malaya was the principal source of metal in 1950, furnishing 65 
percent of the total. Other important sources of metal in 1950 were 
United Kingdom, Belgium-Luxembourg, and the Netherlands. Im- 
ports from the United Kingdom increased 189 percent over 1949. 

Imports of tin concentrates (tin content) into the United States 
decreased 32 percent in 1950, as compared with 1949. Bolivia, the 
chief source, supplied concentrates containing 14,419 long tons of tin 
and accounted for 56 percent of the total. The second largest source 
of tin imported as concentrates was Indonesia, supplying 6,925 tons. 
Other smaller sources included Thailand, Belgian Congo, Burma, Japan, 
and Mexico. Bolivia was the source of 68 percent of the tin in con- 
centrates imported from 1941 through 1950, inclusive. 

Since 1941 the United States has been the world's principal source 
of tin plate. In 1950 exports of tin plate, taggers tin, and terneplate, 
including long ternes, decreased 11 percent from 1949, and 20 percent 
from the high level attained in 1947. Exports to Canada, India, 
Portugal, Chile, France, Norway, and Egypt declined, while there 
were significant increases in exports to Australia, Cuba, and the 
Union of South Africa. 

Exports of hot-dipped tin plate totaled 348,944 long tons, valued at 
$66,089,402 in 1950. Principal countries of destination were the 
Netherlands (50,256 tons), Australia (47,800 tons), Brazil (34,570 
tons), Union of South Africa (27,997 tons), and Italy (25,673 tons). 
Exports of electrolytic tin plate totaled 78,535 tons, valued at $13,397- 
425. This material was shipped to 43 countries, the leading ones 
being Brazil, the Philippines, the Union of South Africa, Cuba, 
Turkey, Mexico, and Australia. 

According to the American Iron and Steel Institute, producers in 
1950 shipped for export 490,230 short tons (519,618 in 1949) of tin 
plate, of which 392,651 tons (402,821) were hot-dipped and 97,579 
(116,797) electrolytic. | 


TABLE 11.—Foreign trade of the 1 1 in tin concentrates and tin, 


U. 8. Department of Commerce] 


Imports 


Concentrates (tin 


Bars, blocks, pigs, 


Exports 


Ingots, pigs, bars, etc. 


Year content) grain, or granulated 
Domestic Foreign 

Long Long Long 

tons Value tons Value tons Value 
HIT EEN 38, 070 |$50, 623, 185 | 15, 559 $18, 554, 896 859 | $1, 153, 936 2 $31, 939 
oe 29, 410 | 43, 220, 686 | 24, 899 42, 684, 651 415 650, 162 5 9, 887 
Jö 8 37,492 | 72,170,372 | 49, 196 103, 322, 952 78 163, 428 13 27, 699 
c 38,311 | 78,175,836 | 60, 224 | ! 133, 707, 223 76 176, 795 78 145, 370 
19000: i. za. EA RE 25,960 | 47,163, 305 | 82, 837 152, 903, 126 287 594, 587 512 990, 000 


1 Revised figure. 


MINERALS YEARBOOK, 1950 


1216 


"Do Y uuu] SSVI e 
UAA 02 poppe uo BABA OLUWO) Jo uouni%ο,v“¹ ou £q att 09 pop SILO UL] e 
ins DASLAAH 1 


emmmer 


| 

SOE 'EUL'Z& (096 SZ den "SAT 8. [ITE “Re 528 "021 T2 ‘zor “LE 050 "03% ' eran 67 ei: 879 0 020 SE less: 962 „lr ‘EL 90 556 mee S£ [TSZ 296 $2 |/98 1 || 7777777 [80L 
))) ee hd ee (1) ltzs 'g 2 OFS “HS W ))))!!! dudo: ae wop3uy por R 
VVV "7 SEP ITI 11 oro Mis boba arta ral Eege ee ee ET 
"Ian Uer [220'089'9 [0:93 681.619. |s98'E 189.109 %% 9c8 77 ud dance DER Wokbess eras he ) anar EE (puvyyey.L) te 
III [OL > 1 oem See CR 3 J) E deti ee EN GE REECH 1031104 
90 % — |Sll "emt ont ite 21 d C86 ‘S 00 C9 £l |El ers ‘08 19 A ON COX TY 
103 “Ig 9% 000 87 c EE DE EE MINUM MAIN el ee ete esc ie a eek he THe VENE E "edP INN E MT BAUTULY 
ëmt  |2pI 00 d ß dd quado eeh ER Fee ucduf 
101 S06 ZT 'SCO'9 |820'IS8 ZE [EZZ ‘ST |TF9 'CcO ‘9% SEI e EE 'S1E'L eg gg zee g og [00000 p r e ursouopug 
J) ps.. ⁵⁰ EE Cu: Hoa mda ure 009 ‘Ig Ic HRS EI CR Nd . ots nis HZ 7778914) y ¡epoyenbg you 
HES 011 — 9 SFS 79 eg 28281 91 Mou PEOR MIRE iS Mio REO JA f E ada ~ vuo 
ION GE OA: De EE Nl Er KEEN S 299 ‘SS LE 98189 ot POS ‘HSS 221 pre eL NW RAR 
058'01£ 60e ect 11 EE haod. Nisi M AM A A A gung 
EDU SER m MNA ca Med 8 607 ¡CI O O O A O A Lo ised us 
)) “8 99€ '£ Z £6F 7 | 128 '6 2 jj ⁵ FTT 
OTT ZIG'SZ [61h FE FS COE Iron '61 019.888 “LES 29€ ‘OZ [BES 599 ‘OE ton ‘OZ [£10 ‘106 "Sec 029 bog ot ‘SE QEG "SZ |TAS ‘ODT ZE TOL ‘2% 106 900 0 Ié ` Walnog 
880 ‘ZEG Z$ 9c9'l 989 99 18 809000 090 'I£9 ¡62€ ber 188 88 1 PIZ'Z ste FIZ 8$ okee GES 'Z eiert bont o, ioo UE 

,, ⁰ la LU PRI F SEEN Ta ON AJENOS Ea eet? d NED RBs y 
A Wa EEN Wee A E Dee . ⁊ q as ae a AL UK vs ES Ee ee GE e sgunuoziy 
S F nc A a e a px E O IEA c 8 NN EE) 

0 y 
SNIVA 300 SNIEA da] ONIBA 309 ONIEA duo en[SA Aur SNIPA | 21 INIBA 3uoT SNILA Se 
| 41jun0) 
0561 | 6561 8561 | 2761 9761 | 9561 | rel 8561 


loo ou] oO Jo 3ueurj1udoq S ^n] 
ser1unoo Aq 09-86 I 'S9I8IS PIJU( 943 UI uondunsuoo 103 pa310durt (3093009 ug) S9IBIJUSIUOD UL— 2I ATAVL 


TIN 1217 


TABLE 13.—Tin i imported for consumption in the United States, 1947-50, by 
countries 


[U. 8. Department of Commerce] 


1947 | 1948 1949 | 1950 
id Lon Lo Lo Lo 
g ng ng ng y 
tons Value tons Value tons Value tons Value 

Belgian Congo ......... 1,050 | $1, 840, 553 | 2,046 | $4, 463, 205 | 3,735 | $8,293,083 | 1,506 | $2, 600, 907 
Belgium-Luxembourg.. | 3,500 | 6,263,723 | 6,874 | 15,355, 653 | 7,579 | 17,179, 194 | 8,137 | 16, 379, 673 
A A A 49 95, 279 246 506, 367 183 407, 800 
Borie. A 8 AS E 6 IS ieeieg 
CHINA. Gieres deer e 2,639 | 4,323,184 | 1,615 | 3,172,982 23. 689 | 16,721,865 | 1,665 | 2,742, 207 
Germany... .............|-- „ | 3 8 162 314. 510 
Anden)! 8 50 „ 
Indonesia 39 66, 850000 0000M 28 2 16, 080 
Ü ¹˙¹ wm. A AA E GE . mes smear 395 717. 952 
%/öĩöĩé1ik A )!)! ð x 8 4 6, 250 542 851, 
Le )) O A AA A GE, PA A „ 18 53, 893 
Malay aa 13, 432 | 23,207, 914 34, 176 | 71,389,379 34, 374 77,317,247 63. 673 97, 476, 255 
Netherlands 813 | 1,899, 249 27, 616 | 17, 111, 480 | 7,616 | 13, 773, 884 
Portugul................. (3) 66 95 Y 1 1, 059 
Siam (Thailand) .....| 4,031 | 6,648,718 | 2,978 | 5, 591. 00 pitas leis 500 950, 518 
Uni Kingdom........ 208 333, 643 520 | 1,160,799 | 2,917 26, 376, 933 | 8,439 | 16, 630, 582 

Total. 24,899 | 42, 684, 651 |49, 196 |103, 322, 952 |60, 224 2133, 707, 223 |82, 837 |152, 903, 126 


1 Bars, blocks, pigs, grain, or granulated. 
? Revised figure. 
3 Less than 0.5 ton. 


TABLE 14.—Foreign trade in tin plate, taggers tin, and terneplate in various 
forms, 1946-50, in long tons 


[U. 8. Department of Commerce] 


Tin plate, taggers Tin-plate : 
tin, and terneplate circles, Waste-waste [ius e Tin-plate scrap 
Year strips, tin plate indu 


cobbles, etc. | (exports) (exporta) 


Imports | Exports (exports) Imports | Exports 
% 8 298 
1941... o see aao 585 
19498. 184 | 548,021 J3., 247. 2, 1211 2278 11.0844 
19000 e 12,218 | 498, 3711 3,0188 11, 8888 227 41,028 |.......... 
1950... 8 3, 829 
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TABLE 15.—Tin plate, and terneplate (including long ternes) exported from the 


United States, 1949-50, by principal countries of destination 


[U. S. Department of Commerce] 


Destination 


o ee A 


Belgium )); 8 


me mm —— :e UU UH H mp e — 


DD” ͥA0fã ⁰ A A hws 


, ß Eege 


—— — | — —— C ( A—üi)ͤ ꝗ — 


1949 

Long tons Value 
4, 102 $815, 134 
16, 607 3, 277,074 
42, 637 8, 385, 745 
10, 918 2, 143, 343 
40, 003 7,794, 469 
3, 276 550, 107 
29, 569 4,762, 289 
7, 897 1, 528, 610 
1, 895 372, 428 
3, 859 715,865 
11, 092 2, 211, 706 
15, 161 2, 931, 342 
4, 928, 968 
7, 249 1, 399, 858 
10, 629 2, 162, 855 
5, 955 1, 062, 214 
4,740 696, 995 
15, 066 2, 708, 593 
885 150, 915 
5, 198 1, 032, 466 
1, 971 380, 402 
3, 793 750, 158 
26, 518 5, 345, 010 
3, 358 753,752 
1,120 206, 016 
1, 195 242, 456 
3, 977 690, 293 
15,173 3, 106, 323 
56, 136 11, 207, 608 
4, 633 919, 159 
21, 471 4, 060, 002 
5, 361 980, 343 
2. 551 540, 669 
10, 284 1, 803, 789 
10, 042 1, 995, 270 
4,093 568, 656 
3, 165 652, 046 
7, 280 1, 426, 023 
9,315 1, 760, 879 
1, 703 340, 322 
10, 662 1, 903, 676 
30, 659 5, 940, 554 
§, 324 1, 054, 382 
2, 733 514, 569 
14, 228 2, 889, 635 
498, 371 95, 662, 968 


1950 
Long tons Value 
2, 013 $399, 271 
19, 532 4, 229, 394 
52, 260 9, 906, 750 
15, 246 2, 731. 309 
44, 359 8, 414, 306 
1, 613 262, 385 
7,070 1, 080, 421 
1, 302 246, 823 
1, 343 249, 792 
8, 090 1, 140, 256 
18, 074 3, 340, 109 
17, 344 3, 175, 829 
1, 323 208, 342 
936 7, 484 
11, 146 2, 194, 399 
5, 740 965, 149 
2, 255 273, 22 
4, 027 673, 253 
3, 433 697, 833 
828 142, 648 
2, 670 450, 322 
26, 838 4, 896, 252 
365 74, 
1,782 310, 731 
1, 889 255, 128 
12, 920 2, 276. 674 
54, 110 10, 368, 561 
1,140 203, 73 
17, 562 3, 047, 558 
1,475 234, 516 
2, 842 562, 936 
11, 888 1, 959, 570 
, 088 400, 511 
2, 954 429, 049 
738 147, 945 
11, 283 2,057, 282 
9, 515 1, 761, 626 
640 123, : 
6, 927 1, 204, 687 
35, 470 6, 342, 726 
7,493 1, 413, 649 
1, 953 378, 598 
12,477 2, 295, 030 
442, 953 81, 735, 108 
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TABLE 16.—Foreign trade in miscellaneous tin, tin manufactures, and tin 
compounds, 1946-50 


[U. 8. Department of Commerce] 


Miscellaneous tin and manufactures Tin compounds 


Imports Exports 


Year Tin foil, tin pow- Dross skimmings, Tin cans, finished 


; .| Scrap, residues, and 10 
ga ic e and tin alloys, n.s. p.f. or unfinished 


tin-plate manu- 


Tin scrap and | Imports | Exports 

other tín-bear- | (pounds) | (pounds) 
ing material 

except tin-plate 


factures, n. s. p. f.! 
(value) Pounds | Value rod Value | Scrap (value) 
1916... $141, 567 1,100 $596 | 13,815 33, 790, 847 $482, 733 308 6 
1947... 162, 187 233, 932 27, 334 | 26,061 | 8,160, 356 829, 386 30, 760 2 
1948... 119, 287 | 1,679, 331 659, 450 | 36, 450 11, 208, 859 1, 684, 402 10, 917 (2) 
1949... 189, 564 |? 1,163, 875 | 3 424, 908 | 31,087 |10, 263, 790 2, 245, 217 980 41, 004 
1950... 215, 484 | 6, 293, 459 |2, 146, 340 | 28, 946 |10, 448, 917 869, 404 75, 825 122, 716 


t Data revised to include tin-plate manufactures, not specially provided for. 
2 Not separately clussified. 
3 Revised figure. 


TECHNOLOGY 


The Tin Research Institute released for publication several technical 
reports on varied subjects relating to tin and its industrial application. 
The General Electric Co. announced a new chemical product called 
R-108, which it is claimed offers & great deal of promise in & coating 
to replace tin used in food containers and can be substituted in many 
applications for expensive and hard-to-get alloys. The Federated 
Metals Division, American Smelting & Refining Co., announced 
development of a group of solders that permit savings of 50 percent 
or more tin normally used for solders. The new tin-conserving solders 
are basically silver-tin-lead alloys compared with the usual tin-lead 
variety. The addition of a small percentage of silver permits a marked 
reduction in the tin content and at the same time gives a joint at least 
as good as that of the original alloy. United States patents issued 
during 1950 relative to tin include the following: 


Nelson, George C., Relates to the Manufacture of Tin Plate: U.S. Patent 2,497- 
164, Feb. 14, 1950. 


The Bureau of Mines is now making a laboratory study of sulfidiza- 
tion of cassiterite and volatilization of tin from low-grade Bolivian 
tin-ore. Preparations have been made for further tests on a larger 
scale to apply what has been learned to the continuous volatilization 
of tin from various Bolivian tin ores. A summarized report on the 
tin situation in the United States, which was published during 1950, 


3 Information concerning the institute's work and publication can be obtained in the United States from 
Tin Research Institute, Inc., 429 West 6th Ave., Columbus, Ohio. 


1220 MINERALS YEARBOOK, 1950 


included a progress report on this work.“ The presence of tin was 
detected by spectrographic analysis in the minerals allanite, boulan- 
gerite, geocronite, and manganophyllite.” Preliminary studies indi- 
cating that & partial reduction leaching process can compete favorably 
with thermal smelting in producing tin were the subject of an article.* 


WORLD REVIEW 
INTERNATIONAL TIN STUDY GROUP 


Representatives of cight major tin producing and consuming 
countries met in London in October 1946 and agreed that a Study 
Group should be established. The International Tin Study Group 
was organized at a meeting in Brussels in April 1947. A brief report 
on the mcetings held by the Study Group through 1950 has been pub- 
lished as follows:? 


At the first meeting of the International Tin Study Group held in Brussels in 
April, 1947, terms of reference for the Group were agreed. he principal featurea 
of these terms of reference are (1) that membership shall be open to all countries 
principally interested in the production, consumption or trade in tin; (2) that the 
Group shall have the functions of considering possible solutions to any problems 
or difficulties which are unlikely to be resolved by the ordinary development or 
world trade in tin; and (3) that the Group should establish a permanent secre- 
tariat. 

The second Group Meeting was held in Washington in April, 1948. The Group 
reviewed the world tin position and agreed to recommend to member-governments 
the setting up of a Working Party to examine the appropriateness and practica- 
bility of framing an intergovernmental agreement on tin conforming to the general 
spirit and principles of the Charter of the International Trade Organization. The 
meeting of this Working Party was held in The Hague in June, 1948. 

The Group held its third meeting in The Hague on October 25th/29th, 1948. 
The Group had before it the report of the Working Party. The purport of this 
report was that it would be appropriate and practicable to conclude an inter- 
national tin agreement on the lines set out in the report. The Group modified 
these proposals in certain respects and forwarded to the member-governments 
a recommendation that, after certain preparatory steps, the member-governments 
should be asked to inform the Secretary whether they would be disposed to enter 
into an agreement on the broad lines proposed, and were willing to attend a con- 
ference to put the agreement into final form and to conclude it. 

The Fourth Group Meeting was held in London on June 14th-22nd, 1949. 
The Group received the Report of the Drafting Committee set up at their last 
meeting and noted that the summoning of an International Commodity Confer- 
ence on tin in the spring of 1949 had not been considered timely by all member- 
governments. The Group set up a Working Party to prepare a statement on the 

osition and prospects of the tin industry and also to prepare the draft of an 
eer eer Commodity Control Agreement. 


6 Boyd, James Statement on Tin before the Public Lands Committee, House of Representatives, Aug. 8, 
1950: Bureau of Mines, 1950, pp. 28-31. 

? Kauffman, A.J., Jr., Mortimore, D. M., and Hess. H. D., A Study of Certain Ln Minerals in 
the Pacific Northwest: Bureau of Mines Rent. of Investigations 4721, 1950, pp. 3, 7, 13, and 1 

$ Fink, Colin G., and Strauss, Howard J., New Process EE Make Low- grade Tin Ore Profitable: Eng. 
and Min. Jour., vol. 151, No. 12, December 1950, pp. Band Q 

International Tin Study Group, Statisticul Bulletin: vol: 4, No. 1, January 1951, inside cover page. 
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The Working Party met in The Hague from October 26th to November 2nd, 
1949. It prepared the statement and the draft tin control agreement for the 
consideration of the member-governments. The draft agreement was designed 
in the spirit of the Havana Charter, to establish equilibrium between supply and 
demand on conditions equally satisfactory to producers and consumers. 

The Fifth Group Meeting was held in Paris on March 20th-29th, 1950. The 
Group considered, amended and modified the Draft Agreement drawn up by The 
Hague Working Party. The Group adopted, by a majority, a resolution request- 
ing a United Nations Conference to be convened to discuss a commodity control 
agreement on tin. 

The United Nations’ Tin Conference was held in Geneva from October 25th to 
November 21st, 1950, attended by delegations from 20 countries. The Paris 
Draft Agreement and other proposals relating to a buffer stock, the control of 
exports and action in the event of a tin shortage were considéred. The Conference 
concluded that the various proposals submitted differed so widely in their methods 
of operation that further examination by governments was needed. It instructed 
the chairman to keep under review the further discussions and conclusions of the 
International Tin Study Group; to consult, on the basis thereof, with the Steering 
Committee of the Conference with a view to deciding upon a suitable date for the 
resumption of the Conference; and, if satisfied that the conditions for a resump- 
tion exist, to request the United Nations to invite those governments which were 
invited to the present meetings to come together again. The Conference then 
adjourned. 


WORLD MINE PRODUCTION 


World mine production of tin, exclusive of U. S. S. R., increased 
3 percent in 1950. Of the total output, Asia supplied 64 percent; 
South America, 19 percent; Africa, 14 percent; and other sources, 
3 percent. Most of the increase was provided by Malaya and 
Indonesia. Output in 1950 was 4,600 long tons greater than in 1949. 
Production in 1950 was 2 percent above the 1925-29 average and 
amounted to 97 percent of the 1935-39 average and about 68 percent 
of the 1941 peak. U.S. S. R. tin production was estimated as not 
having exceeded 8,000 metric tons of metallic tin in 1949. The target 
for 1950 was estimated at 12,000 tons.'? 


WORLD SMELTER PRODUCTION 


Smelter production of tin in the world, exclusive of U. S. S. R., 
increased only 3 percent in 1950 over 1949. The Malayan tin- 
smelting plants at Penang and Singapore had a 10-percent increase 
in output, supplied 40 percent of the total, and were (as in 1949) the 
world’s most important sources of pig tin. Next in rank as important 
tin-smelting sources are the United States United Kingdom, Nether- 
lands and Belgium. Smelters in these countries supplied 93 percent 
of the world’s tin in 1950. 

About 67 percent of the world smelter output in 1950 was for the 
United States (in 1949, 60 percent). 


1* Metal Bulletin (London) A Survey of the Soviet Union’s Nonferrous Metals Industries: No. 3490, 
May 9, 1950. pp. 10-20. 
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TABLE 17.—World mine production of tin (content of ore), by countries, 1940-44 
(average) and 1945-50, in long tons 


[Compiled by Borenice B. Mitchell] 


194044 
Country (A ver- 1945 1946 1947 1948 1949 1950 
age) 
North America: 
Chidi ee oo ] é—wꝛ . .. 232 379 390 319 309 276 355 
Moxico ³¹ mA ³⅛ð d 8 333 174 262 174 182 358 20) 
United States A 1 5 68 9⁴ 
Total North Americcaaa 589 553 652 494 496 702 739 
South America: We 
i ß 1. 091 974 600 522 273 268 1 300 
Bolivia (exports). ) 39, 735 | 42, 487 | 37,619 | 33,266 | 37,336 | 34,115 | 31,213 
Brazik AO 65 122 200 295 570 325 1240 
CJ! A AI IIA 69 54 31 51 64 44 17. 
Total South America 40, 960 | 43,637 | 38, 519 | 34,134 | 38,243 | 34,752 | 31, 825 
Europe 
Ke 22 O A A cir d DEA. 10 10 43 84 73 184 
Germ 8 (173 MI EE, Se 100 |........ 1120 112 
AA A IL A mn 188 34 107 50 ob 
Portugal? . kee 1,345 57 352 361 706 785 50 
Spain- A DeL ee ae 198 1, 141 921 303 261 666 1575 
United Kingdom 1,428 | 1,152 793 898 | 1,281 1, 212 960 
Total Europe . 3, 780 2, 913 2, 183 1, 755 2. 332 2. 856 2, 429 
Africa: 
Belgian Congo. o 15, 765 | 17,077 | 14,091 | 14,897 | 13,539 | 13,760 | 13,700 
French Cameroon 213 116 111 119 102 73 67 
French Morocco— 14 8 AAA A A 8 
Mozambique........................... 7 3 2 1 Ao A A 
NL A A A 12,465 | 11,224 | 10,333 | 9,133 | 9,237 | 8,824 8, 258 
Northern Rhodesia ........... CNRC 7 18 6 I 7 4 
Southern Rhodesia..................... 229 125 100 122 105 70 65 
South-West Africa 129 184 177 146 111 123 100 
Swaziland- oe ee ka ek td 107 53 37 23 20 32 7 
Tanganyika (exports) . 194 138 128 92 "i 113 121 
Uganda (exports)... )))) 299 215 206 154 190 128 198 
Union of South Africa ................. 504 501 487 483 457 471 720 
Total Africa ...... e e 29, 933 | 29,662 | 25,687 | 25,171 | 23,859 | 23, 601 23, 270 
Asia: 
Fl ⁰˙·¹w--ͤͤͤ ̃²m˙ ecu! 2. 525 400 342 1. 792 1. 147 1. 781 1], (82 
China (estimate) .....2.2..22-222-22.222. 8,200 | 1,500 | 2,500 | 4,300 | 4,800 | 4,200 3, 600 
Indochina. 962 J AA 30 40 62 
Indonesia 25, 754 1. 050 6,419 | 15,915 | 30,562 | 28. 965 32, 000 
HE EE EE 1, 462 56 57 110 118 190 326 
Mallya ee 42,628 | 3,152 | 8,432 | 27,026 | 44,815 | 54,910 | 57,537 
Siam (Thailand 9. 983 ), 775 1, 056 1, 401 4, 240 7,817 10, 364 
Total ASE di 91,514 | 7,975 | 18,806 | 50,544 | 85,712 | 97,903 | 105, 670 
Oceania: Australia. 3,022 | 2,252 2, 127 | 2,445 | 1,874 | 1,973 2,472 
World total 7ꝶ .. 169, 798 | 87,000 | 85,000 114, 500 152, 500 161, 800168. 400 


! Estimated by authors of the chapter or in a few instances taken from the Statistical Bulletin of the 
International Tin Study Group, The Hague. 
2 Excluding mixed concentrates. 
Excluding production of U. S. S. R., estimates for which are given in the text. 
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TABLE 18.—World smelter production of tin, by countries, 1940-44 (average) 
and 1945-50, in long tons 


[Compiled by Berenice B. Mitchell] 


1940-44 
Country (average) 1945 1946 1947 1948 1949 1950 

Aen. cda. obice 714 469 837 433 254 235 1 300 
// ³ĩ˙ꝛi 88 3, 046 2, 359 2, 225 2, 371 1, 845 1, 955 2, 013 
Belgian Congo... 10,917 | 8,518 | 3,414 3, 084 3.875 | 3,247 3, 238 
EE O EE A 1,405 | 12,059 | 10,469 | 8,906 9,512 
Bolivia (exports )))) 11133 26 81 405 393 
E A A 220 ewe doen SES Sek 46 169 178 220 185 157 1 240 
e ß ASA 232 379 390 319 308 276 356 
Child AAA eaaeo cane arto AO E Er 6, 185 3, 268 1, 929 3, 907 | ! 4,800 | 1 4,200 | 13,600 
Germany (Federal Republic) E EE O A 26 1120 1120 
mare A ccs sclwesd 197 PA caus ell A 32 160 160 
Indonesia............-..--2-....22l22.l2222.2.- 14, 221 rr AO 8 136 126 32 
Ital: eene Ee 127 6 7 ME EN A 
JAPAN AA ᷣ 2, 194 121 162 53 145 290 390 
I(ôĩ§ĩÄ[Xſĩ ð“* ͥ ͥ ͥ ⅛⁊;ym AN 60, 137 3,038 | 11,533 | 29,318 | 49,707 | 62, 737 68, 747 
SA EE 8 253 166 263 172 181 358 290 
Netherlands 5 945 | 8,981 | 16,402 | 19,247 | 21,027 
NOT ²˙ mmm A 80 3%;ö;’ẽͤ— ri A EE 
Fl eae steele 1, 662 182 114 373 282 218 1 240 
Southern Rhodesia... 2 LLL. 117 80 121 127 75 80 
Sp: 11; 187 1. 111 1. 440 7 483 803 844 
Si un (Thailand) ............ cc ee ere 1,178 1, 652 389 E VR AP 8 2 
Union of South Africa. ....................- 545 1, 033 858 601 554 595 717 
United Kingdom. 36, O89 | 27,549 | 29,121 | 28,083 ¡231,002 '228, 384 | 2 27,310 
United States 2. 2222 LLL l.l... 14, 354 | 40,475 | 43,500 | 33,300 | 36, 703 | 35, 834 33, 118 
Total (estimate) 153, 804 | 91,600 | 99, 200 124, 300 157, 600 168,300 172, 600 


! Estimated by authors of the chapter or in a few instances taken from Statistical Bulletin of the Inter- 
national Tin Study Group, the Hague. 

2 Beginning January 1948, includes production from imported scrap and residues refined on toll. 

2 Including tin content of ores used direct to muke alloys. 


REVIEW BY COUNTRIES 


Australia.—Production of tin in concentrates during 1950 increased 
499 tons over 1949, an increase of 25 percent. Domestic smelter pro- 
duction amounted to 2,013 tons, a 3-percent increase. Concentrates 
treated were derived chiefly from the Tableland Tin Dredging, N. L., 
of Mount Garnet, Queensland. This company is the largest tin pro- 
ducer in Australia. The present rate of operations will exhaust the 
property in about 2 years. Examination of neighboring areas has 
been made without disclosing anything of value to the company, and 
it appears that there is no prospect of prolonging the life of the Return 
Creck area. The company has concluded arrangements with Alluvial 
Prospectors, Ltd., to acquire its rights over the Smith’s Creek area, 
which has been churn-drilled and contains 50,000,000 cubic yards of 
ground of an average value of 11.46 ounces tin oxide per cubic yard; 
it is anticipated that substantial extensions of yardage will be obtained 
by further drilling. Moreover, it has been estimated that, based on 
average operations and recoveries by the dredge, the average yearly 
output from the new property will approximate 1,000 tons of tin con- 
centrate. Plans for constructing a tin-plate mill at Port Kembla, 
New South Wales, remain in an embryonic stage. 

Belgian Congo.—The Belgian Congo production of tin in concen- 
trates was 13,700 long tons compared with 13,760 in 1949. Belgian 
Congo, including Ruanda-Urundi, contributed 59 percent of Africa’s 
1950 total tin production. Tin contained in exports of concentrates 
totaled 11,034 long tons, of which United States received 1,550 long 
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tons and Belgium 9,484 long tons. Exports of metal from Belgian 
Congo were 3,604 long tons, of which United States received 2,100 
long tons and Belgium 1,504 long tons. Stocks of tin metal decreased 
from 79 tons at the beginning of 1950 to 13 tons at the end. Stocks 
of tin in concentrates decreased from 686 tons at the beginning of 
1950 to 673 tons at the end. 

A new ore-purchase contract for tin was negotiated in February 
1950 between United States and Belgian Congo tin producers. 

The Economic Cooperation Administration made available 
$1,700,000 in Marshall Plan credit funds to the Compagnie Géologique 
et Miniére des Ingenieurs et Industriels Belges (Géomines) for plant 
construction to treat the unaltered greissen underlying the eluvial ore 
bodies from which past production originated. By 1954 this company 
will be producing at least 37 percent of the total Congo output. 

Bolivia.—Bolivia exported 9 percent less tin in concentrates in 1950 
than in 1949. Total tin contained in exports of concentrates in 1950 
was 30,820 long tons. Nearly 44 percent was consigned to the United 
States, with approximately 53 percent to the United Kingdom, leaving 
about 850 tons for delivery to Western Germany, Argentina, Belgium, 
and Chile. There were no great changes in the relative export shares 
of the several mine groups. That of Patino Mines increased from 42 
percent in 1949 to 44 percent in 1950; Hochschild decreased from 
25 percent in 1949 to 23 percent in 1950, Aramayo increased from 
6 percent in 1949 to 7 percent in 1950. Exports of metal from the 
Oruro smelter were 393 tons in 1950, chiefly to the United States. 

Tin prices, stimulated by the outbreak of the Korean War, began an 
aerd trend and by the end of the calendar year had risen phenom- 
enally, reaching an all-time high in February 1951. Producers who 
had fixed their production schedules at an annual rate of 30,000 to 
32,000 metric tons of fine tin in concentrates, expecting that prices 
would remain steady, adopted a wait-and-see policy while making 
plans to resume exploitation of low-grade ores, abandoned as un- 
profitable after the price slump of late 1949. At the end of July, tin 
miners were further encouraged when the RFC contract was signed 
with the provision that all tin produced in the first half of the year, 
which in the absence of the contract had accumulated at Chilean and 
Peruvian ports, would be liquidated at the average New York price 
for the months of July, August, and September. The Hochschild Co. 
stated this average to be 94 cents. 

The supreme decree of August 11 required producers to surrender to 
the Central Bank, at a rate of 60 bolivianos to the dollar, 100 percent 
of all forcign exchange derived from mineral exports. After being 
convinced by the mining industry that the companies could not con- 
tinue operations under such restrictions, the Government issued a 
series of decrees designed to stimulate production by modifying the 
decree of August 11. The three major tin-producing companies, which 
by a special decree on October 30 were permitted to retain 40 percent 
of their foreign exchange to cover foreign currency costs, signed con- 
tracts with the Government in which they agreed to increase pro- 
duction within 6 months to an annual rate of 26,250 metric tons of tin 
in concentrates. This represents 75 percent of the total production 
objective of 35,000 tons per year set in the October 30 decree. The 
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Patino group was assigned 59 percent of the larger production quota, 
Hochschild 30.5 percent, and Aramayo 10.5 percent. Medium pro- 
ducers of high-grade tin concentrates were excepted from the provisions 
of the August 11 decree by the decree of November 23, while special 
foreign-exchange surrender regulations for small producers of all metals 
exporting through the Banco Minero were established in the decree 
of November 30. A decree of December 15 regulated foreign-exchange 
deliveries of direct exporters of low-grade tin concentrates. 

The decree of October 30 also requires the mining companies to set 
aside 1,500 bolivianos per ton of exports for housing construction and 
1,000 bolivianos per ton of exports for other facilities for mine workers 
when the price of tin exceeds 90 cents per pound. 

Brazil. During 1950 the Department of Mineral Production 
(D. N. P. M.) began prospecting newly discovered deposits of cas- 
siterite in Sierra dos Tartarugais, Ampa Territory, and in the Basin 
of Rio das Mortes and Carandai, Minas Gerais, Brazil’s principa! 
sources of tin. In San Jose del Rei, where deposits have been worked 
since 1943, installations for obtaining metallic tin have been modern- 
ized and five foundries are now operating. The production of tin 
in concentrates in 1950 was estimated at 240 long tons compared 
with 325 tons in 1949. Output of tin plate at the Volta Redonda 
steel plant was 33,491 long tons in 1950 compared with 18,300 tons 
in 1949. 

Burma.—Production of tin in concentrates was estimated at 1,682 
long tons in 1950, a 6-percent decrease from 1949. Exports of tin 
in concentrate were about 1,511 long tons, of which 1,007 were shipped 
to the Malays for smelting. With intensification of Civil War many 
records were destroyed, and the Burmese Government was beset 
with difficulties in collecting reliable statistics. Throughout the year 
the Mawchi mine was completely isolated from the rest of Burma by 
insurgent occupation, and production was restricted to a negligible 
quantity, obtained from tributers. The mine and mill installations 
were on a care and maintenance basis. It is not expected[that mining 
activity at Mawchi will be resumed while the area remains under 
rebel control. Conditions in the Taroy district continued to be most 
unsettled. After a long period of frequent raids, the mine managers 
and European staff members were finally expelled by the Communists 
during January 1951. On October 5, 1950, the Burmese Parliament 
amended the Special Company Act in such a way as to allow partici- 
pation of the Burmese Government with private companies in joint 
development of mineral resources. 

Indonesia.—In 1950, Indonesia was the second-largest tin producer 
in the world. Production of tin in concentrates totaled 32,099 long 
tons, an 11-percent increase from 1949. The Indonesian output of 
tin represented 19 percent of the world total Tin production in 
Indonesia is confined to the islands of Banka, Billiton, and Singkep, 
which in 1950 supplied 61, 31, and 8 percent respectively. The Banka 
smelter which was dismantled during World War II has not been 
rehabilitated. Exports of tin in concentrates were 31,209 long tons, 
of which 21,658 were shipped to the Netherlands, 9,514 tons to the 
United States, and 37 tons to Malaya. 
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Mazza Federation. In Maaya 140 was a year ad Cer 
In tne nnncotry. I. H TAI. en une sume ies 4 ciel 
Tie t. H inaustry fure the sarme CC osa wo ie 
r U a C . Tr. — AC tv. in €Y 873. Ki Se 
Of itor and Euraan sf for supervision, Mie ld of 
.. i ore wae 57537 long tons in 150, compared win M.lla in I9, 
24.022 in the peax year 1510. and an annual averse ef IRE Per 
year dunaz tLe prewar period 1935-39. An OD: 5.176 tons was 
asi ih May 1. the Lozhest postwar rate. owing main te increased 
output from dreiges. More dredges have teen trozzti Z- oper 
tion, but some were closed down for periods to permut rerairs and 
reconditioninz after being in operation for more an 2 vears. The 
output from Chinese-owned open-cast mines world have teen greater 
"i there been a sufficiency of electric power. Dur “nz the vear 47 
mining properties resumed operation. bringing the toal worked to 
755 when the vear closed. There were more than 1. before World 
War II. The labor force ernploved in tin mining had been increased 
from 46,993 during 1949 to 47.244 during December 1959. 

Postwar Rehabilitation plans had called for $0 dredges and 550 
gravel pumping mines to be in operation by the end of 1950. During 
1950, the number of dredges increased from 76 at the beginning of the 
year to 50 in December to fulfill the goal. Dredges accounted for 
25.005 long tons or 49 percent of the 1950 production. 

The number of gravel-pumping mines had exceeded the planned 
gosl, increasing from 518 at the beginning of the year to 561 in Decem- 
ber 1950, with a production in the last month of 21.261 tons of tin. 
or 37 percent of the 1950 total. The following tabulation of the opera- 
tions of about half the dredging output in Malava indicates that in 
the postwar period the grade of gravel extracted was lower than in 
19404]. 


TABLE 19.- Production of tin concentrates by selected dredging companies in 
Malaya, 1940-41 (total), and 1948-50 


i 
1910-41 | : 
GER ms | 199 | 190 
Nutnber of comprnies.......... O NEE 27 25 2 9 
Matendal dredged s aoaaa. 1,000 cable yards..| 99,893 59. 075 70. 124 3A, 116 
Vin recovered in concentrate: 
CP 7... Glick: E siemens. long tons.. 20, 214 11. 633 12. 534 5. 578 
Per cublc yard qqq — u. pound..| 0.4533 0. 4411 0.404 ! 0.3657 


The principal source of pig tin in the world in 1950 was Malava— 
from the large smelting plants of the Eastern Smelting Co., Ltd., 
Penang, and Straits Trading Co., Singapore. These plants increased 
their output 10 percent and supplied 40 percent of the world smelter 
production in 1950. Concentrates treated were derived mostly from 
Malaya, with smaller tonnages from “Thailand, Burma, Indonesia, 
and French Indochina. The tin content of concentrates available 
from Malaya was 57,537 long tons compared with 55,448 in 1949. 
Imports originating elsewhere contained 9,912 tons of tin against 
6,560 in 1949. The plants shipped 81,805 tons of metal (about 56 
percent from Penang and 44 percent from Singapore). Nearly 54 


u "The International Tin Study Group, Notes on Tin; No. 6, June 1951, p. 105. 
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percent went to the United States in 1950. Stocks of tin metal de- 
creased from 15,103 tons at the beginning of 1950 to 1,991 at the end, 
while stocks of tin in concentrates decreased from 5,222 at the be- 
ginning to 4,521 at the end. 

Nigeria. —The Colony and Protectorate of Nigeria, including the 
Cameroons, under British trusteeship is the largest British possession 
in west Africa. The tin deposits are situated chiefly i in the Northern 
Provinces—Plateau, Kabba, Niger, and Benue. Deposits currently 
worked are alluvial or eluvial and are mined by placer methods. Lode 
deposits are known to occur. Production of tin in concentrate in 
Nigeria totaled 8,258 long tons in 1950, a 6-percent decrease from 1949. 
Most of the world supply of columbium is produced as a byproduct 
of tin mining in Nigeria. All of the tin concentrates are sold to the 
United Kingdom. The Amalgamated Tin Mines of Nigeria, Ltd., 
which annually supplies about half of Nigeria’s tin production, is 
developing the alluvial reserves reputedly lying beneath the basalts 
of the high plateau. On the success of this development depends 
prolongation of tin mining in Nigeria. 

Portugal. Production of tin in concentrates is estimated at 690 
long tons in 1950, a 12-percent decrease from 1949. Exports of tin in 
concentrates to the United Kingdom totaled 702 long tons.'* The 
shortage of electricity affected tin mining during the summer months. 
However, the relatively favorable price for tin compared with wolfra- 
mite caused mines having reserves of both to increase the proportion 
of cassiterite during 1950. Mina da Panasqueria, the largest wolfra- 
mite producer, was reported to have stoped cassiterite-rich areas and 
to be producing about 30 tons monthly. Operations of the Portuguese 
American Tin Co., working alluvial tin deposits in the Gaia Valley in 
the Beira Baixa district, were suspended. The dredge was dis- 
mantled and transported to a new gravel deposit in the Machainas 
Valley about 15 miles away. One“ of the chief sources of Portuguese 
tin ore is the tributer and not the concession owner. Provided that 
the price per kilo for the crudely washed tin and wolfram concentrates 
is high enough to make collecting worth while, thousands of workers 
on the land, all experts in such work, are ready to exploit the localities 
known to them.“ 

Thailand.—Rehabilitation of dredges was virtually completed by 
the end of 1950. Production of tin in concentrates in 1950 totaled 
10,364 long tons, & 33-percent increase compared with 1949. "The 
number of dredges operating increased from 29 in January to 31 in 
December. The output of 1,004 long tons of tin in concentrates 
during October approached the prewar monthly average of 1,147 tons 
for the 1935-39 period. In 1950 production of tin in concentrate from 
dredges amounted to 6,628 long tons or 64 percent of total output; 
production from gravel pumps and hydraulicking amounted to 2,334 
tons or 23 percent of total output. Production from other means 
and from dulang washing accounted for 967 tons or 9 percent and 435 
tons or 4 percent, respectively, of the total output. Exports (reported 
asyimports by receiving countries stated) of tin in concentrate were 


12 Bureau of Mines, Mineral Trade Notes, vol. 30, No. 5, May 1950, p. 23. 
13 Mining Journal (London), Annual Review Edition: May 1951, p. 121. 
14 Work cited in footnote 12. 
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10,585 long tons, of which 2,457 were shipped to the United States, 
8,113 to Malava, and 15 tons to Netherlands. The only mines that 
have not been able to produce since the end of the war were the 
Pinyok mine and the Talering mine. Thailand Tin Mines, Ltd., 
found financial and technical difficulties in finishing the Cavaet plant 
at the Pinyok mine, and Tonghah Harbour Tin Dredging, Ltd., had to 
cope with hard dredging ground and a fuel problem at Talering." 

United Kingdom.—The London Metal Exchange reopened for deal- 
ings in tin in mid-November. Starting at around £600 per ton in 
January, by mid-August the price had reached £847; after further 
upward fluctuations, £1,800 was reached in November, easing slightly 
to £1,290 at the end of the year. Mine production totaled 960 tons in 
1950 compared with 1,212 tons in 1949. United Kingdom smelter 
production of tin was the third largest in the world in 1950. Output 
declined 4 percent compared with 1949. Year-end stocks of tin in 
concentrate were 2,250 tons (6,080 at beginning of year) and of metal 
7,217 tons (14,682 at the beginning). Total stocks, including tin 
metal and concentrates afloat and visible consumers’ stocks, were re- 
ported to be 12,800 tons at the end of 1950—a 45-percent decrease 
from 23,138 tons at the beginning of the year. Total virgin tin con- 
sumed was 22,850 tons, 10 percent above 1949. The use of tin for 
making tin plate, the principal finished product, was virtually un- 
changed from 1949. Requirements for solder were 49 percent greater 
than in 1949, 


% Mining World, Apr. 15, 1951, p. 45. 


Titanium 
By Frank J. Cservenyak 


A 
GENERAL SUMMARY 


ESPITE the great interest that has been aroused in develop- 
D ment of titanium as a structural metal, titanium dioxide pig- 
ment continued, in 1950, to be the basis of the titanium industry. 
poo 99 percent of the ilmenite production was consumed in this 
orm. 

New records were established in production of titanium pigments. 
This was accompanied by a production of 468,320 tons of ilmenite, 
also a new record. 

Titanium metal was produced commercially on an increasing scale 
for the third successive year; commercial grades of high-strength 
titanium-base alloys were also available in 1950. The unique proper- 
ties of titanium have aroused widespread interest and stimulated re- 
search on production and utilization of the metal and its alloys. In 
1950, for the first time, titanium metal was offered to the market in 
a wide range of fabricated products, such as large plates, bar, forgings, 
tubing and wire, but producers of titanium sponge, ingot, and prod- 
ucts were unable to meet the heavy demands for strategic and experi- 
mental applications. 

The price of titanium sponge in 1950 was $5 per pound—equal to 
the price of aluminum 60 years ago or magnesium 45 years ago. It 
is to be expected that the price of titanium will decrease as the rate 
of production rises, as it has for aluminum and magnesium. At its 
present price the use of titanium is limited to such items as jet-engine 

arts, aircraft structures, and ordnance components, where the com- 
ination of lightness, strength, and corrosion resistance are important 
enough to justify the high cost. 

Large-scale mining was started by the Quebec Iron & Titanium 
Corp. in the Allard Lake area of Quebec, Canada, reported to be 
the largest deposit of ilmenite in the world. Smelting operations on 
this ore were begun at Sorel; one electric furnace was in operation 
late in 1950. The high-titania slag from this operation is intended 
for export, principally to the United States, for production of pigments 
and metal. Although the price of this product will be higher than 
that of domestic and imported ores, its quality and uniformity are 
expected to be such as to command a higher price than the competing 
ores. This source assures the United States of an adequate supply 
of raw material for the industry for many years to come. 
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FIQURE 1.— Trends in domestic shipments, imports, consumption, and stocks of ilmenite and rutile, 1941-50 


RESERVES 


In his survey of the relative abundance of elements for the U. S. 
Geological Survey in 1924, F. W. Clarke found that titanium was 
the fourth most plentiful structural metal in the earth's crust, being 
exceeded only by iron, aluminum, and magnesium. However, 
only a few minerals bearing titanium are known to occur in bodies 
large enough to have economic importance. The principal minerals 
of titanium are rutile (TiO:) and ilmenite (FeT10;); it also occurs 
as arizonite, titanite, and perovskite. 

Titanium ores are found extensively throughout the United States, 
Canada, India, Australia, Norway, Ceylon, Brazil, Sweden, and the 
U. S. S. R. Large ilmenite deposits occur in Virginia and North 
Carolina. Extensive deposits of titaniferous iron ores occur in New 
York, Minnesota, Rhode Island, Wyoming, California, and New 
Mexico. Other occurrences of iron ores rich in titanium have been 
reported in North Carolina, South Carolina, Tennessee, New Jersey, 
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Colorado, Montana, and Oklahoma. Rutile and ilmenite, with other 
minerals, are found in beach sands at many places along the Atlantic, 
Pacific, and Gulf coasts; they have been worked mainly in Florida 
and to some extent in Oregon. Rutile deposits also occur in Virginia 
and Arkansas. 

The more significant publications issued up to January 1, 1950, 
on occurrence, exploration, mining, and treatment of titanium ores 
were listed in a bibliography prepared by the U.S. Geological Survey.“ 

The Magnet Cove rutile deposit, Hot Spring County, Ark., was 
explored by the Bureau of Mines; this work revealed an extension 
of the ore body from the previously mined area.? 

Laboratory tests at the Bureau of Mines Experiment Station, 
Rolla, Mo., indicated that an ilmenite concentrate (about 20 percent 
TiOz) and iron-ore concentrate could be recovered from the red mud 


or residue of the Hurricane Creek alumina plant operated by the 
Reynolds Metals Co.“ 


DOMESTIC PRODUCTION 


Production of ilmenite in 1950 was 468,320 tons. Of the total, 
New York supplied more than one-half, Florida about one-fourth, 
and the remainder came from North Carolina and Virginia. 

Both production and shipments of ilmenite increased 16 percent in 
1950 and established new records for the fourth successive year. 
Ilmenite in 1950 includes a small quantity of mixed product containin 
altered ilmenite, leucoxene, and rutile. The mixed product was used 
in the manufacture both of titanium pigments and metal. The 
analysis of shipments of ilmenite ranged from 45 to 65 percent TiQ,; 
rutile shipments averaged 93 percent Ti0.. 


TABLE 1.—Production and mine shipments of titanium concentrates from 
domestic ores in the United States, 1941-45 (average) and 1946-50, in short 
tons 


llmenite Rutile 
Year Produc- Shipments Produe- Shipments 
1755 SS T ISEEM DELE EL ERE COE 1105 
gross gross A 
weight) | Gross TiO? Value | weight) | Gress TiOs Value 


weight | content weight | content 


1941-45 (average) .. 178,236 | 183, 189 83,098 | $4,094, 353 4, 773 4, 726 4,405 | $694, 730 
1946 32. 44 7 


SE 282,447 | 282,708 | 130,624 | 4.878.917 7, 453 7,514 7,046 9965, 989 
IC 336,533 | 336, 157,328 | 5,029, 490 8, 562 5, 157 4,813 533, 548 
THS eee emer ae 383, 745 77,447 | 5,703,973 7,380 9, 907 9, 226 647, 334 
rr 402, 334 186,535 | 6,212,348 | 111,985 | 110,559 19,414 | 1489, 798 


E AR 1 468, 320 |! 452, 370 |! 230,826 |! 5, 606, 584 (2) (2) (2) (2) 


Includes a mixed product containing altered ilmenite, leucoxene, and rutile. 
? Bureau of Mines not at liberty to publish. 


1c nter, Jean Richards, and Luttrell, Gwendolyn Werth, Bibliography on Titanium (to January 1. 
1950): U. S. Geol. Survey Circ. 87, 1951, 19 pp. 

2 Reed, Donald F., Investigation of Magnet Cove Rutile Deposit, Hot Spring County, Ark.: Bureau 
of Mines Rept. of Investigations 4593, 1949, 9 pp. 

3 Calhoun, W. A., Titanium and Iron Minerals from Black Sands in Bauxite: Bureau of Mines Rept. of 
Investigations 4621, 1950, 16 pp. 
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Important developments during 1950 included the formation of new 
titanium organizations. Rem-Cru Titanium, Inc., jointly owned by 
Remington Arms Co. and Crucible Steel Co. of America, was formed 
to make titanium and titanium-alloy products. National Lead Co. 
and Allegheny Ludlum Steel Corp. organized Titanium Metals Corp. 
of America to market and distribute titanium metal, its alloys, and 
various related products. Sharon Steel Corp. also announced that 
it was joining the ranks of steel companies going into the titanium- 
sheet business. 

California.—A small quantity of ilmenite was produced at the property 
Gi c Ferro Titan Minerals Co., Sun Valley, Los Angeles County, 

alif. 

Florida.—The new operations of E. I. du Pont de Nemours & Co. at 
Starke, Fla., completed its first full year of operation. "This property 
prod ilmenite and a mixed product containing altered ilmenite, 
eucoxene, and rutile. 

Production of ilmenite and rutile in 1950 came again from the Rutile 
Mining Co. of Florida near Jacksonville. A small quantity of ilmenite 
and rutile was produced from the property of the Florida Ore Proc- 
essing Co., near Melbourne, Fla., which was undergoing reorganiza- 
tion in 1950. 

New York.—Production of ilmenite at Tahawus, Essex County, 
N. Y., by the National Lead Co. in 1950 was slightly below the peak 
production attained in 1949. 

North Carolina.— The Yadkin Mica & Ilmenite Co., subsidiary of 
the Glidden Co., produced 26,543 tons of ilmenite (averaging 51 percent 
TiOz) at Finley, Caldwell County, N. C., and shipped 25,843 tons. 
Production in 1950 was 15 percent under the record rate established 
in 1949. 

Virginia.—Ilmenite was produced in 1950 at Piney River, Nelson 
County, Va., by the Calco Chemical Division of the American Cyan- 
amid Co. Production at this property in 1950 increased about one- 
third over that in 1949. 


CONSUMPTION AND USES 


The consumption of ilmenite in 1950 was 33 percent higher than in 
1949, establishing a new record of 679,244 tons. The manufacture of 
igments again accounted for 99 percent of all ilmenite consumed. 
utile consumption in 1950 increased mainly in welding-rod coatings 
and alloys and carbide. Rutile consumption reported in 1949 in- 
cluded a mixed product containing altered ilmenite, leucoxene, and 
rutile; this product is included with ilmenite for 1950. 
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TABLE 2.—Consumption of ilmenite and rutile in the United States, 1942-47, 
total, and 1948-50, by products, in short tons 


Ilmenite Rutile 
Product 
Estimated Estimated 
Gross | TiOscon-| Gross | rios con- 
weight tent weight tent 
hr V x ↄ˙ 5... . E an. 257, 535 141, 412 10, 616 9, 952 
VU ͤ—?1᷑ẽõ « ff.... 302, 822 142, 868 17, 634 16, 451 
DID --— ⁵ ⁵¾— —“I NN T 360, 941 175, 475 14, 813 13, 837 
ͤ ⁵ ZZZ ĩ at de EE 381, 178 187, 580 9, 791 9, 144 
))))!!! ³ e 404, 283 202, 663 7,134 6, 670 
NEE ee re AS 479, 524 250, 859 7, 692 7, 083 
1948 
Pigments (manufactured titanium dioxide)!............. 558, 448 297, 728 (2) (5) 
Welding-rod coat ings oo 145 72 7,885 7, 289 
Alloys and carbide. `... 6, 377 2, 591 952 889 
COPATINICS EE EE ue ee tet eMac ae cae DE 175 
Miscellaneous 30 17 31,218 31,144 
Nr d BEEN 565, 000 300, 408 10, 230 9, 488 
1949 
Pigments (manufactured titanium dioxide)!............ 505, 432 265, 854 (3) (2) 
Welding-rod coat ing 2 eee SE 165 85 6, 399 5, 904 
Alloys and earbide dw. eee ee 4, 969 2, 037 660 619 
$ e EE, ] : WEE 143 136 
Miscellaneous 42 24 4 4, 686 4 4, 204 
Total MAA ee ee A 510, 608 268, 000 411, 888 4 10, 863 
1950 
Pigments (manufactured titanium dioxide)! i .. 671, 335 347, 747 (3) () 
Welding-rod coatings !.............---.---------------- 210 106 9, 218 8, 516 
Alloys and car bid 7, 666 3, 803 1, 454 1, 366 
%%% EE EE, 8 195 185 
Miscellaneous coca A Nee a as 33 19 854 802 
201 AA ³ A 679, 244 351, 675 11, 721 10. 869 


! “Pigments” include all manufactured titanium dioxide, consumption of which in welding-rod coatings 
was 1,338 tons in 1948, 1,082 tons in 1949, and 1,439 tons in 1950. 

? Included in Miscellaneous,“ in order to avoid disclosure of individual company operations. 

3 Includes rutile used to make pigments. 


SE a mixed product containing altered ilmenite, leucoxene, and rutile used to make pigments and 
me 


Titanium Pigments.—Production and shipments of titanium pig- 
ments were 18 and 21 percent, respectively, above previous peaks in 
1948. Figures in this industry are supplied in confidence and conse- 
quently are not given here. "The percentage distribution of titanium 
pigment shipments, by consuming industries, is shown in table 3. 
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TABLE 3.—Distribution of titanium pigment shipments, by industries, 1935-45 
(average) and 1946-50, in percent of total 


193545 
Industry (average) 1946 1947 1948 1949 1950 
Distribution by gross weight: 

Paints, varnishes, and lacquer 222000 77.7 78.6 81.5 76.4 74.5 74.5 
Floor coverings (linoleum and felt base). ..... 2.5 2.5 3.7 4.5 4.6 4.2 
Coated fabrics and textiles (oilcloth, shade 

cloth, artificial leather, ete.) 3.0 1.8 2.] 2.1 1.6 1.5 
SU E JJ 8 2.5 2.0 2. 6 2.5 3.1 3.0 
Paper i ³Ü¹¾ö—ͥA ß Noris 6.8 6.1 5.5 5.4 6.6 6.2 
Punting BY EE 1.0 .9 .9 .9 .9 .9 

EE AA 8 6. 5 8.1 3.7 8.2 8.7 9.7 

ge P AN 100.0 100.0 100.0 100.0 100.0 100.0 

Distribution by titanium dioxide content: 

Paints, varnishes, and lacquers............... 68.8 71.9 74.3 69.9 67.5 64. 9 
Floor coverings (linoleum and felt base) 3.9 3.1 4.7 5.9 5.8 5.2 
Coated fabrics and textiles (oileloth, shade 

cloth, artificial leather, ete.) ꝶ ee 3.7 2.3 2.6 2.7 2.1 2.0 

u EEN 2.9 2.8 3.4 3.2 3.9 3.9 
Ne 9.9 8.6 7.8 7.4 9.6 9.1 
Printing IDE E EE EEN 1.7 1.5 1.5 1.4 1.4 1.4 
Ee EE 9.1 9.8 5.7 0.5 9.7 11.5 

Do 8 100. 0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 


Metal.—Titanium metal was produced on a commercial basis for 
the third successive year. Pilot plants were operated in 1950 by E. 1. 
du Pont de Nemours € Co. at Newport, Del., and by the National 
Lead Co. at Sayreville, N. J. The Bureau of Mines pilot plant at 
Boulder City, Nev. , produced 13,810 pounds of titanium sponge in 
1950 giving & total of 34,000 pounds of metal produced at this plant 
since 1945. 

The nominal annual capacity of all titanium pilot plants in operation 
in 1950 was 300,000 pounds; however, production of metal was only 
about 50 percent of this amount because the pilot plants were operated 
experimentally and did not produce continuously at designed capacity. 

At the end of 1950, E. I. du Pont de Nemours and National Lead 
were both considering substantial expansions. Du Pont started con- 
struction of a commercial plant with & nominal capacity of 600 tons 
per year and was considering additional expansion in 1951. National 
Lead leased several buildings at the Henderson, Nev., site of the for- 
mer Basic Magnesium, Inc., plant and announced plans for expanded 
production of titanium, as well as the magnesium to be used as a 
reducing agent in titanium production. 

Commercially pure titanium metal (approximately 99.5 percent T1) 
was offered in limited quantities in a wide range of products, such as 
large sheets, strip, plate, bar, forgings, tubing, and wire. Titanium 
ingots weighing 500 pounds were produced during 1950, and production 
of larger ingots was reported at the end of the year. Producers of 
titanium sponge, ingot, and products could not meet the heavy de- 
mands for strategic “and experimental applications. 

Titanium powder, 96-98 percent Ti, was produced by Metal Hy- 
drides Inc., Beverly, Mass. This plant also produced cast titanium 
suitable for addition to nonferrous alloys, titanium hydride for powder 
metallurgy and chemical reactions, and titanium master alloys in 
powder and ingot form. 
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The Foote Mineral Co., Philadelphia, Pa., and New Jersey Zine Co., 
Palmerton, Pa., produced small quantities of high-purity ductile ti- 
tanium 99.9+ percent Ti, by thermal decomposition of volatile tita- 
nium iodides. This metal is used primarily for obtaining fundamen- 
tal information on the properties of titanium and its alloys. The high- 
purity metal is costly and was not available in commercial quantities 
in 1950. 

Welding-Rod Coatings.—Production of titanium-coated welding 
rods was 188,000 short tons in 1950, an increase of 22 percent over the 
154,000 short tons in 1949; 188,000 tons were coated in 1948, 153,000 
in 1947, and 481,000 tons in 1943. Of the 1950 tonnage, 55 percent 
was coated with natural rutile, 32 percent with manufactured titanium 
dioxide, 7 percent with both varieties, and 6 percent with ilmenite. 

Other Uses.—Ceramic titanates are finding an increasingly im- 
portant place in the electronic industry. Barium titanate and solid 
solutions of barium and strontium titanates have exceptionally high 
dielectric constants and show remarkable piezoelectric effects. The 
biggest field of application is in capacitors for television sets where 
compactness is of great value. They are also used for phonograph 
pick-ups, microphones, and high-frequency sound generators. Tita- 
nate ceramic radiators for production of ultrasonic energy may find new 
uses in application of ultrasonic radiation to chemical processes.“ 

The use of titanium dioxide as the major opacifying agent in por- 
celain enamels is finding increased application for stoves, refrigera- 
tors, signs, reflectors, architectural products, sanitary ware, and hol- 
low ware. The chief advantages of titania enamels are their superior 
opacity or hiding power, extreme hardness, and excellent acid re- 
sistance.* 

Titanium compounds have been used experimentally as fire-retard- 
ant agents for fabrics. A titanyl chloride-antimony trichloride com- 
plex, found to be effective in providing flame retardancy, has been 
applied to many types of cellulose fabrics.® 

The alkyl titanates, derived from the action of titanium tetrachlo- 
ride on alcohols, were reported to be very effective waterproofing 
agents. These compounds can impart a water-repellent finish to such 
diverse materials as paper, cotton, wool, rayons, nylon, silk, felt, and 
wood. Potential industrial applications depend on the commercial 
availability of these compounds at a reasonable cost.’ 

Clear, transparent rutile gems were available in 1950. Large boules , 
were produced by fusing purified titanium dioxide in an electric furnace. 
Gems cut from these bouls exhibit brilliance equal to that of dia- 
monds. Rutile gems are only seven-tenths as hard as diamonds but 
have an index of refraction of 2.7 compared to 2.41 for diamonds, 
which means a higher degree of internal reflection. 

The numerous uses of titanium in steels and alloys were discussed 
in detail in a text published in 1949.* 

4 Jaffe, Hans, Titanate Ceramics for Electromechanical Purposes: Ind. Eng. Chem., vol. 42, No. 2, Febru- 
ary 1950, pp. 261-268. 

5 SE G. H., and Patrick, Robt. F., Titanium in Porcelain Enamels: Ind Eng. Chem., vol. 
42, No. 2, February 1950, po. 253-256. Se i 
$ Panik, I. M., Sullivan, W. F., and Jacobsen, A. E., Titanium Compounds as Fire-Retardant Agents for 
Fabrics: American Dyestuff Reporter, vol. 39, Aug. 7, 1950, pp. 509-516. 

7 Speer, Robt. J. and Carmody, D. R., Organic Compounds of Titanium: Ind. Eng. Chem., vol. 42, 


No. 2, Feburary 1950, pp. 251-253. 
$ Comstock, G. F., Urban, S. F., and Cohen, M., Titanium in Steel: Pitman Publishing Co., 1949, 320 pp 
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STOCKS 


Inventories of ilmenite in 1950 decreased slightly, and those of 
rutile reflected little change from 1949. Year-end stocks of ilmenite 
and rutile (TiO, content basis) were sufficient to sustain industry at 
the 1950 rate of use for 11 months and 9 months, respectively. 


TABLE 4.—Stocks of titanium concentrates in the United States at end of year, 
1949-50, in short tons 


1949 1950 
Ilmenite Rutile Ilmenite Rutile 
Btocks — 

Esti- Esti- Esti- 

Gross mated mated Gross mated 

weight TiOs weight TiO: weight TiOs 

content content content 
Mine 18, 983 7, 569 2, 952 15, 240 3, 810 3, 543 
Distributors 1. 3 158 3 92 22,071 100 2, 216 2, 113 
Consumers..........|3 681, 757 | 3 331, 483 3 3, 591 318, 862 2, 

Total... 698, 848 | 2 339, 144 28,614 334, 202 8, 679 8, 122 


t Includes ilmenite and rutile content of mixed zirconium-titanlum concentrates. 
3 Revised figure. 


PRICES 


Ore.—Quotations in E&MJ Metal and Mineral Markets covering 
ilmenite were unchanged in 1950. Nominal quotations for 56-59 per- 
cent TiO,, per gross ton, f.o.b. Atlantic seaboard, according to grade 
and impurities, remained at $14-$16. Nominal quotations for rutile 
concentrate, guaranteed minimum 94 percent TiO;, were 4-5 cents a 
pound until April 1950, when they dropped to 3%—4% cents for the rest 
of the year. 

Ferrotitanium.— According to the magazine Steel, quotations for 
ferrotitanium during the first 5 months of 1950 were as follows: 


Ferrotitanium, Low-Carbon: (Ti 20-25 percent, Al 3.5 percent maximum, 
Si 4 percent maximum, C 0.10 percent maximum). Contract, ton lots, 2“ x D, 
$1.40 per pound of contained Ti; less ton $1.45. (Ti 38-43 percent, Al 8 percent 
maximum, Si 4 percent maximum, C 0.10 percent maximum). Ton lot $1.28 

110 E $1.35, f. o. b. Niagara Falls, N. Y., freight allowed to St. Louis. Spot 
add 5¢. 

Ferrotitanium, High-Carbon: (Ti 15-18 Pom C 6-8 percent). Contract 
$160 per net ton, f. o. b. Niagara Falls, N. Y., freight allowed to destination east 
of Mississippi River and north of Baltimore and St. Louis. 

Ferrotitanium, Medium-Carbon: (Ti 17-21 percent, C 3-4.5 percent). Con- 
tract, $175 per ton, f. o. b. Niagara Falls, N. Y., freight not exceeding St. Louis 
rate allowed. 
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Quotations for low-carbon ferrotitanium continued for the remainder 
of the year at $1.40 and $1.45 per pound of contained Ti, respectively, 
for ton and less-than-ton lots. Quotations for high-carbon ferro- 
titanium increased to $167 per net ton in June, continuing at that level 
for the remainder of the year. Quotations for medium-carbon ferro- 
titanium increased to $183 per ton in June also with no further change 
reported during the remainder of 1950. 

Metal.—Titanium metal, 96-98 percent, was quoted at $5 a pound 
during 1950. Titanium sponge metal (titanium 99.5 percent minimum, 
iron 0.25 percent maximum, nitrogen 0.05 percent maximum) was 
quoted by E. I. du Pont de Nemours & Co., Pigments Department, 
Wilmington, Del., at $7.50 per pound in quantities of less than 100 
pounds and $5 per pound in quantities of 100 pounds or more, all 

rices f.o.b. shipping point. Titanium Metals Corp. of America, New 
ork, N. Y., announced the following prices for titanium metal, 
commercially pure and alloy grades, in October 1950: Base prices per 
pound in lots of 10,000 pounds and over in commercially pure and alloy 
ades f.o.b. mill: Hot and cold-rolled sheets, $15, Brackenridge, Pa.; 
ot-rolled sheared mill plate, $12, Brackenridge; cold-rolled strip, $15, 
West Leechburg, Pa.; rolled or cold-drawn round bar in small diam- 
eters and round wire, $10, Dunkirk, N. Y.; forgings (rounds, disks, 
and round-cornered squares and rectangles), $6, Watervliet, N. Y.; 
hot-rolled bars (rounds, flats, and squares), $6, Watervliet. 

Manufactured Titanium Dioxide.—Prices, in cents per pound, for 
manufactured titanium dioxide (anatase) as quoted by Oil, Paint and 
Drug Reporter for the first 11 months of 1950 were listed as follows: 
Ceramic, 19% cents; chalk-resistant, 19% cents; plain, 19% cents; and 
(rutile) nonchalking, 21% cents. These prices were for carlots, in 
bags, delivered. in December quotations were increased on all 
grades. The ceramic and chalk-resistant grades were quoted at a 
range of 21-21% cents and (rutile) nonchalking at 23-23% cents. The 
plain grade was not shown in the December quotations; however, a 
"regular" grade was added at 21-214 cents. 


FOREIGN TRADE ° 


Imports.—Receipts of ilmenite in 1950 were 216,459 tons, 33 per- 
cent less than the record established in 1949; this is the lowest since 
1945. Imports from India, the dominant source, dropped 35 percent; 
those from Norway dropped 18 percent. India supplied 87 percent 
and E orway, the second most important source, 13 percent of the 1950 
total. 

All imports of rutile were from Australia for the third successive 
year and totaled 3,427 tons, 11 percent above 1949. 


* Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. | 
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TABLE 5.—Titanium concentrates ! imported for consumption in the United 
States, 1941-45 (average) and 1946-50, by countries, in short tons 


[U. 8. Department of Commerce] 


1941-45 
Country of origin (average) 1946 1947 1948 1949 1950 
ILMENITE 
Australlaa 51 1, 659 Q) — [|..........-. 112 
e ER 4, 203 2 8:708: A A 
Canada... eoo oo Lee 8 23,054 1, 250 7,122 4, 519 540 1,357 
er.. 8 ;;). 8 A 
a A A ² ſñ TI ra’) Ge Pere ner ee 
, , ß , ñ n TEE 1 
III/ ĩ os Be bet 81, 592 218, 623 282, 503 184, 309 289, 739 187, 834 
NE BIR A AS A AA GEN 3 335 MAA 8 
Norway e 1. 979 21,077 30, 026 41, 248 33, 155 27,155 
Portugal...................... IG! ³˙»ꝛmAuAm PRA cL. 88 
Total as reported 112, 516 240, 952 301, 311 242, 119 324. 157 216, 459 
Australia: In “zirconium 
§ö;— Kee Se 4 3, 128 I; Ests AA | codo AAA AAA 
Grand total 115, 612 242, 340 301, 311 242, 119 324, 157 216, 459 
Value of as reported 76, 793 | $1,440,112 | $1,791,020 | $1, 758, 848 | $2, 479, 071 $1, 195, 545 
RUTILE 
Australia 22). 1. 919 4, 377 7, 460 8,771 3, 085 3, 427 
A A %%% a aena AAA EA AR 
French Cameroon .. 248 EE 3 WEE E GE 
AA A 190 ER TIO AAA PA OMC 
o A, A PR: PRO Jr EE 
Total as reported 5, 235 4, 408 7,576 8, 771 3,085 3, 427 
Australia: ? ; 
In “zirconium ore“ 5, 120 JT EE, AA EE 
DARIA AAA eek sows ves rr A EE 


A EN E — A | ———— 


Grand total 10, 355 5, 804 12, 637 8, 771 3, 085 3, 427 
Value of ‘‘as reported" ..| $124, 834 $213, 795 $168, 810 $588, 713 $179, 746 $119, 733 


! Classified as “ore” by the U. S. Department of Commerce. 

2 Most of the imports of titanium from Australia in 1910-47 were In mixed zircon-rutile-ilmenfte concen- 
trates, which were included as ilmenite, rutile, and zirconium ore in U. S. Department of Commerce figures. 
The quantities reported by the U. S. Department of Commerce have been adjusted to reflect percentage con- 
tent of each item based on reports to the Bureau of Mines from importers. 

3 Less than 0.5 ton. d 

Includes 309 tons not recovered from mixed concentrates. 

Includes quantities reported by the U. S. Department of Commerce as originating in French Equatorial 
Africa, from which no rutile production has been recorded. 


Exports.—Shipments of titanium pigments from the United States 
again established a new high level in 1950. As in previous years, ti- 
tanium pigments constituted the major portion of exports of titanium 
materials. Canada continued to be the chief recipient with 24,450 
tons, followed by Mexico with 1,579 tons, France 1,308, Brazil 1,062, 
Cuba 737, Belgium-Luxembourg 601. The remainder was distributed 
among 41 other countries. Exports of concentrates were the lowest 
since 1944 with Canada receiving 435 tons, Argentina 67, Netherlands 
55, and eight other countries the remainder. Canada received 137 
tons of the ferro-alloys exported and Belgium-Luxembourg 24; insig- 
nificant quantities went to four other countries. 
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TABLE 6.— Exports of titanium products from the United States, 1943-45 (average) 
and 1946-50, by classes 


[U. 8. Departinent of Commerce] 


Dioxide and | Tetrachloride and 


Concentrates Ferro-alloys pigments other compounds 
Year = 

Short Short Short Short 

tons Value us Value tons Value Kee Value 
1943-45 (average)........ 492 $92, 575 1 766 |1 $122,478 | 11,171 | $1, 999, 118 393 $235, 00) 
10405. 3.5 E 1,385 200, 866 550 63, 723 | 16,314 3, 092, 607 (3) (2 
//; o a 1, 206 192, 703 509 80, 500 | 21,171 5, 183, 930 (2) (7 
ISI 8s 1. 451 187, 225 480 82,874 26, 824 7, 126. 956 (2) (3) 
19192. 1, 505 143, 412 179 40, 918 | 29, 621 8, 140, 091 (2) (2) 
1900 ðᷣ K 600 57, 753 171 42,741 | 32, 660 8, 799, 758 (2) (2) 


1 Includes metal and nonferrous alloys in 1913-44. 
3 Beginning Jan. 1, 1916, not separately classitled. 


TECHNOLOGY 


Metallic titanium owes its importance to an unusual combination 
of properties—lightness, strength, and resistance to corrosion. The 
density of titanium is 0.16 pound per cubic inch, 60 percent heavier 
than aluminum but only 56 percent as heavy as alloy steel. Titan- 
ium alloys are much stronger than aluminum alloys, having tensile 
strength and hardness approaching that of many alloy steels. The 
strength : weight ratio at ordinary temperatures exceeds that of 
either aluminum or stainless steel. Titanium alloys also have unus- 
ual resistance to fatigue and great impact strength. Titanium metal 
is more resistant to corrosion than aluminum and is as resistant as 
stainless steels; it is particularly resistant to sea-water corrosion 
and marine atmospheric weathering. 

The chief disadvantages are high cost, difficulties of fabrication 
and its excessive reactivity at high temperatures, Although the 
melting point of titanium—3,150° F.—is extremely high, it absorbs 
oxygen and nitrogen and becomes brittle above 1 000» F. 

Commercial production of titanium metal in 1950 was based on 
modifications of the Kroll process developed by the Bureau of Mines. 
Titanium tetrachloride, produced by chlorination of titanium ores, 
is reduced to the metallic state with magnesium in an inert atmosphere. 
Magnesium chloride and excess magnesium are remoxed from the 
sponge-like titanium metal by vacuum distillation. The titanium 
sponge or powder is consolidated by powder metallurgy techniques 
or melted in induction or electric- are furnaces.” 

A continuous method of producing titanium employing magnesium 
and titanium tetrachloride as the raw materials was proposed by 
the Battelle Memorial Institute in 1950. Liquid magnesium 1s 
continuously added to a titanium tetrachloride atmosphere in a 
reduction chamber to produce magnesium chloride and titanium 
at 1,400°-1,600° F. The reaction product runs continuously from 
the bottom of the reduction chamber into an arc furnace, where 
the titanium is melted and the magnesium chloride and unreacted 


1* Wartman, F. S., Walker, J. P., Fuller, II. C., Cook, M. A., and Anderson, E. L., Production of Ductile 
Titanium at Boulder City, Nevada: Bureau of Mines Rept. of Investigations 4519, 1049, 37 pp. 
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magnesium are volatilized, condensed, and removed. A continu- 
ously formed titanium ingot is withdrawn from the bottom of the 
furnace." l | 

Other processes under consideration include electrolytic reduction, 
use of mixtures of sodium and magnesium as reducing agents, reac- 
tion of titanium tetrachloride vapors and hydrogen in an arc, and 
improved iodide decomposition processes.” 

The year 1950 was notable for increased interest in titanium tech- 
nology.? Extensive research was in progress in 1950 on high-strength 
titanium-base alloys. Rem-Cru Titanium, Inc., developed and sold 
manganese and manganese-aluminum titanium alloys, and the Titan- 
ium Metals Corp. of America offered chromium titanium alloys." 
The Navy Bureau of Aeronautics reported development of a light- 
wei ht chromium-aluminum titanium alloy as strong as high-strength 
steel. 

A general description of the process presumably to be used on Allard 
Lake titaniferous ore at the Quebec Iron & Titanium Corp. smelting 
project at Sorel, Canada, was reported in a patent issued to that firm.“ 
The process marks a new approach to the smelting of titaniferous ore. 
Previously the titanium and iron have been separated by a combina- 
tion of ore dressing and normal smelting processes. Large amounts 
of flux were added to produce fluid slags and permit separation from 
the iron. The process used by Quebec Iron & Titanium Corp. 
utilizes little or no flux to give a titanium-rich slag of about 70 percent 
TiO; suitable for further processing and also a marketable iron product. 
A proportioned charge of ore, coal and 0 — 10 percent of lime for fluxing 
is smelted at 1,500? to 1,700? C. in a stationary box-shape electric 
furnace. Low-ash coal, ranging from 8 to 14 percent of ore weight, 
slightly less than stoichiometric requirements to reduce the iron oxide 
and to carburize the iron, is included in the charge. Ores reported to 
be suitable for producing titanium-slag concentrate are those with 
titanium dioxide content of 30 to 50 percent, iron 30 to 50 percent, and 
gangue up to 12 percent. 

A chemical technique was devised by the Bureau of Mines for util- 
izing certain domestic titaniferous iron ores. Ninety percent of the 
iron in Tahawus magnetite was recovered experimentally as an iron 
powder analyzing 90 percent metallic iron and containing 2 to 3 per- 
cent TiO, The titania remains in the slag, from which it may be 
recovered as pigment-grade TiO}. The main steps are (1) sintering 

31M Maddex, P. J., and Eastwood, L. W., Ductile Titanium: Am. Inst. Min. and Met. Eng., Jour. Metals, 
vol. 188, No. 4, April 1950, pp. 634-640. 


12 (onser, Bruce W., Titanium: Am. Inst. Min. and Met. Eng., Jour. Metals, vol. 1, No. 1, sec. 1, 
January 1949, pp. 6-9. 

Industrial and Engincering Chemistry, Titanium Symposium: Vol. 42, February 1950, pp. 214-208. 

Analytical Chemistry, Titanium Symposium: Vol. 22, February 1950, pp. 297-303. 

Broughton, D. B., Less Common Metals: Ind. Eng. Chem., vol. 42, No. 10, October 1950, pp. 2023-2028. 

U. S. Research and Development Board, Symposium on Titanium: PB 103564, November 1950, 108 pp. 
(Available from Office of Technical Services, U. S. Dept. of Commerce, Washington 25, D. C.) 

Gonser, Bruce W., Titanium Alloys: Ind. Eng. Chem., vol. 42, No. 2, February 1950, pp. 222-226. 

Craighead, C. M., Simmons, O. W., and Eastwood, L. W., Titanium Binary Alloys, Titanium Ternary 
Alloys, Titanium Quaternary Alloys: Am. Inst. Min. and Met. Eng., Jour. Metals, vol. 188, No. 3, 
March 1950, pp. 485-552. 

M Allen, A. H., Titanium—How It Fits in Your Tomorrow: Steel, vol. 128, No. 2, Jan. 8, 1951, pp. 54-82. 

u Anthony, John, Alloys Widen Use of Titanium: Iron Age, vol. 166, No. 4, July 27, 1950, pp. 60-62. 

9 P. R. Mallory Co. (for Bureau of Aeronautics). The Manufacture of Titanium Alloys: PB 100,006, 
8 1919. Library of Congress, Photoduplication Service, Publications Board Project, Washington, 


D Peirce, W. M., and others, Titaniferous Material for Producing Titanium Dioxide: United States 
Patent 2,176,453, July 19, 1919. 
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the ore at 1,050° C. with carbon and soda ash to reduce the iron to 
metal powder, retaining the titania in the slag; (2) separating the 
powdered iron from the slag, by magnetic or gravity separating 
methods; and (3) sulfuric-acid decomposition of the slag fraction to 
recover the titania.” 


WORLD REVIEW 


World production of ilmenite and rutile both established new peak 
records in 1950. The world production of ilmenite was estimated at 
788,000 metric tons, an increase of 8 percent over 1949. Rutile 
production, estimated at 25,600 metric tons, increased 7 percent over 
1949. 

The United States continued to be the world’s largest producer of 
ilmenite, supplying about one-half of the ilmenite produced in 1950. 
Australia again ranked first in the production of rutile. 

Available data on world production of ilmenite and rutile in recent 
years are shown in table 7. 


TABLE 7.—World production of titanium concentrates (ilmenite and rutile), 
1944-50, by countries, in metric tons. 


[Compiled by Pauline Roberts] 


Country 1944 1945 1946 1947 1948 1949 1950 
ILMENITE 

Australia: 

New South Wales.......... 3, 590 2, 485 1, 636 13, 551 1 7, 489 1 5, 958 127,600 

Queensland. ............... 3, 697 4, 186 4, 258 1 2, 034 1 4, 318 14, 063 12 4, 800 

de EE, PEA REA em av seit mq us 844 |..... CN (3) 

Western Australiiin kn.... 73 85 
eh A EE 3, 250 45,000 [2 o] «7,900 650 (3) 
/ decai dido aia 30, 820 12, 8:34 1,275 6, 445 4, 029 490 § 2, 585 
FF! 46 144— M 1, 601 635 200 
II. b A hes 102, 412 174, 848 187, 993 265, 143 233, 098 226. 816 216. 076 
Malaya....... A E ꝶ„.v—Bt EMERGERE] RI RUN AE 4 13, 291 12. 909 20, 034 25. 315 
NOPWEY Vocal dr 63, 975 28, 312 52, 574 69, 711 90, 017 99, 013 105, 000 
A A A 401 633 243 155 680 47 
Senegal............... MET PAREN We 3, 200 4, 191 11, 282 3, 690 8, 338 788 
Spain 7 y are ae 548 216 128 150 181 376 637 
United States. [ 252, 749 279, 880 256, 230 305, 296 348, 126 364, 989 424. 851 

Total ilmenite........ 401. 050 511. 308 509. 064 678. 890 713. 513 732. 115 788, 000 
RUTILE 

Australia: 

New South Wales ......... 4, 597 5, 202 4,876 9, 068 17,110 17, 466 110,753 

Queensland Ad eg 4, 246 4, 609 3, 407 4,38 16, 411 15, 149 17,853 
Bitar ee 1, 564 4160 128 „CC (3) 
French Cameroon TM. 3, 320 1, 440 1, 200 755 576 403 25 
French Equatorial African) . Se 
Feil 8 1. 672 620 262 160 S e 
A AA 85 76 63 Ob cotes 3 16 3) 
United States 6, 279 6, 513 6,761 7,767 6, 695 10, 875 (8) 

Total rutile.............- 21, 763 18,710 16, 657 22, 144 20. 921 23. 909 2 25, 600 


t Excludes content of beach sand in stock dumps. 

3 Estimate. 

3 Dauta not available; estimate included in total. 

t Exports. 

§ Includes titanium slag containing approximately 70 percent TiO a. 
* Bureau of Mines not at liberty to publish figure. 


18 MacMilisn, Robert T., Dinnin, Joseph I., and Conley, John E., Proposed Process for Treatment of 
Low-Grade Titaniferous Ores: Bureau of Mines Rept. of Investigations 4638, 1950, 19 pp. 
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Australia.—The Australian Titan Products Pty., Ltd., a subsidiary 
of British Titan Products Co., Ltd., operated its new titanium-pigment 
plant near Burnie, Tasmania, in 1950. This plant, with an annual 
capacity of 1,800 tons of titanium oxide, was completed in 1949. 
Plans to double plant capacity by installation of new equipment were 
completed in the latter part of 1950.% The titanium pigment has 
found a ready market in the Australian paint, enamel, rubber, soap, 
cosmetics, paper, and textile industries. Indian ilmenite was used as 
a raw material. Although Australia produces large amounts of il- 
menite concentrate as a byproduct in the recovery of zircon and 
rutile from black sands, it is unsuitable for pigment manufacture be- 
cause of its high chromite content, which ranges from 1 to 4 percent. 
Research on separation of chromite was in progress in 1950. 

Canada.—The Allard Lake ilmenite property is being developed by 
the Quebec Iron € Titanium Corp., owned two-thirds by the Kenne- 
cott Copper Corp. and one-third by the New Jersey Zinc Co. The 
several basic operations consist of (1) mining the extensive ilmenite 
deposits in the Allard Lake district of the Quebec North Shore, north 
of Anticosti Island, (2) transportation, by company-owned railroad, 
to the docking and loading facilities at Havre St. Pierre, (3) pre- 
crushing and preparation of the ore at Havre St. Pierre, and (4) trans- 
portation by ship up the St. Lawrence to the smelter at Sorel. Min- 
ing operations eventually will center at the Lac Tio deposit, which is 
reported to contain more than 125 million tons and to be the largest 
deposit of its kind in the world. It is estimated that reserves, thus 
far proved, constitute 225 years' supply at the treatment rate of 1,500 
tons per day. The grade of the ore is 35-36 percent TiO: and 40-42 
percent Fe. Ore for the initial smelting operations was obtained 
from a small ore body near Grader Lake, 2 miles south of the main 
deposit, because it was near the railroad.  . 

The mine will be operated for about 7 months, during the open 
shipping season. Enough ore will be mined, transported, and stock- 
piled during this period to feed the smelter on a year-round basis. Ore 
was being shipped from Grader Lake in October 1950 at the rate of 
three trainloads (570 tons each) daily. Approximately 100,000 tons 
of ore were delivered to Sorel in 1950. This will be ample for smelter 
operations beyond the time when navigation reopens in the spring of 
1951. The railroad to Havre St. Pierre, 27 miles long, was completed 
near the end of 1950. 

A temporary crushing plant has been built near the loading dock at 
Havre St. Pierre, pending construction of a permanent larger plant at 
Lac Tio. Loading facilities can handle from 2,000 to 2,800 tons per 
hour, and a 10,000-ton freighter can be loaded in 10 hours. 

One 750-ton, 20,000-kw. furnace has been installed from which 
experimental tappings were made. Plans call for installation of four 
additional furnaces, starting in the spring of 1951. It is planned to 


1? Chemical Engineering, vol. 57, No. 4, April 1950, p. 234. 
20 Chemical Engineering and Mining Review, vol. 43, No. 1, Oct. 10, 1950. p. 19 
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build and maintain a stockpile of approximately one-half million tons 
of prepared ore. A contract has been negotiated with the Shawinigan 
Water € Power Co. for 165,000 hp. to be delivered at an ascending 
rate as production gets under way. 

Coproducts will be titanium dioxide slag (70 percent TiO.) and iron, 
with ultimate annual production of 250,000 and 175,000 tons, respec- 
tively, from 550,000 tons of ore. According to the management, the 
company product will be competitive with Indian ilmenite. Although 
the price will be higher than for other TiOz-bearing compounds, the 
concentration, quality, and uniformity are expected to be such that 
the product will be able to command this higher price. All or nearly 
all of the production is intended for export, principally to the United 
States. The iron product, as described by the company, will be too 
low in carbon to be classed as pig iron and, unless or until alloyed, 
cannot be properly classified as steel. It has been referred to as “non- 
specification steel," and Canadian steelmakers have shown some 
interest in it as a possible source of No. 1 Heavy Melt scrap. It is 
understood the company plans to market its entire ferrous output 
domestically. No information was forthcoming on company plans 
for eventual production of titanium metal although it reports that 
pat sere and New Jersey Zinc are experimenting along this 

e. 

Dominion Magnesium is producing titanium powder and sintered 
compacts for use in high-temperature alloy and stainless steel at its 
pilot plant at Haley, Ontario. Although titanium with a purity of 
98.5 to 99 percent plus was obtainable, consistent production of ductile 
titanium metal has not yet been reported. 

Ceylon.—Consideration has been given for a number of years to the 
production of ilmenite from extensive beach sands in Ceylon. It was 
reported that provision was made in the Ceylon Budget for establish- 
ing an ilmenite milling plant, probably at Pulmoddai, about 40 miles 
from Trincomalee on the east coast. According to the government 
mineralogist, the sands contain about 70 percent ilmenite, 12 percent 
rutile, and 8 percent zircon.” Ceylon authorities hope to produce 
60,000 tons of ilmenite (about 54 percent TiQ,) 1 
India. Exports of ilmenite from India to the United States dropped 

from 289,739 short tons in 1949 to 187,834 short tons in 1950. The 
production of ilmenite has been greatly hampered by labor difficulties 
since the government took over the ilmenite companies. 

A plant for the production of titanium pigments was under con- 
struction by the Travancore Titanium Products Co. in 1950. As this 
plant will consume only about 3, 600 tons of ilmenite per year, it 
appears that India will continue to be a large exporter of ilmenite. Be- 
fore the 1950 shipping season, India invited American importers and 
buyers to submit inquiries concerning the availability of ilmenite and 
rutile. 


3! Cross, Cecil M. P., Progress Report on the Quebec Iron & Titanium Corp. Project: Consular Rept., 
American Embassy, Montreal, Canada, Oct. 25, 1950, 5 pp. 

2 Canada Mining Journal, Iimenite in Ceylon: Vol. 71, No. 3 March 1950, p. 84K. 

n Foreign Commerce Weekly, vol. 38, No. 2, Jan. 9, 1950, p. 27. 

* Foreign Commerce Weekly, vol. 37, No. 10, Dec. 5, 1949, p. 13. 
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Japan.—The Nippon Titanium Co., under joint American and 
Japanese sponsorship, was formed in 1950 to manufacture titanium 
dioxide. The company reported that Japanese ore will be treated by a 
process developed by Dr. 29020 Ariyama, a graduate of the University 
of Minnesota.* | 

United Kingdom.— The National Physical Laboratory and Royal 
Aircraft Establishment conducted research on titanium phase dia- 
grams, analytical methods, alloys, thermodynamics, and production 
processes. Reduction of titanium tetrachloride with hydrogen, 
electrolytic, and new electrothermic processes for producing titanium 
metal were under consideration. 


% The Chemical Age, Japanese Titanium Oxide: Vol. 63, No. 1628, Sept. B, 1950, p. 441. 


Tungsten 
By Robert W. Geehan 


A 
GENERAL SUMMARY 


NCREASED demand for tungsten products early in 1950 reversed 
the downward trend of both consumption and production of con- 
centrates. Later in the year, following the outbreak of fighting in 

Korea, consumption increased substantially, and international bid- 
ding for tungsten concentrates forced the price up to a level higher 
than at any time since World War II. Shipments of Class A (1.8 
to 6 percent W) and Class B (19 to 22 percent W) high-speed steels 
increased 163 and 58 percent, respectively, compared with those in 
1949. . Domestic producers of tungsten concentrates could not in- 
crease production at a rate that would have corresponded to the in- 
creased demand; however, domestic production increased nearly 40 
percent over 1949, and in the fourth quarter of 1950 production was 
over twice as high as in the corresponding quarter of 1949. Califor- 
pia was again the premier tungsten-producing State, followed by 
North Carolina and Nevada. The Pine Creek mine of United States 
Vanadium Corp. rose to first place among United States producers of 
tungsten concentrates in 1950. The Nevada Macenchisetts Co., 
which suspended operations in 1949, resumed production in 1950, 
and production from its Mill City, Nev., plant was an important 
factor in the increased domestic output. 


TABLE 1.—Salient statistics of tungsten ores and concentrates in the United 
States, 1946-50, in pounds of contained tungsten 


Industry stocks at end of year 


Shipments| Imports 
Year Produc from for con- | Consump- 
tion minos sumpti tion Consumers 
: SE ER Producers and Total 
ealers 
1946 A 4,671,042 | 4,942 282 | 6, 869, 438 | 6, 458, 000 285, R65 | 3,694, 256 3, 980, 121 
APA 3, 028, 470 2, 944, 622 | 6,018, 005 7, 512, 000 365,316 | 3,343,392 3, 711. 708 
.. 4. 033,389 | 3,838, 287 7, 548, 101 8, 853, 000 563, 418 | 5, 284, 901 5, 848, 319 
/ 2, 896, 084 2, 631. 506 | 6,274,102 | 4, 958, 000 827, 045 4, 229, 444 5, 056, 489 
1900... usos 3, 965, 040 | 4,587, 687 | 16,147, 313 | 6,597, 000 216, 468 | 5,121,206 5, 337, 674 


Imports of tungsten ores and concentrates for consumption were 
also larger than in 1949, totaling 16,966 short tons (60-percent WO, 
basis), an increase from 6,592 tons in 1949. However, these data 
are somewhat misleading because of large withdrawals from bonded 
warehouses by the United States Government, which are classified 
as imports for consumption. A more accurate picture of the increase 
in imports is obtained from the “general import” statistics, which in- 
dicate 8,765 tons for 1950 contrasted with 7,731 tons in 1949, both 
based on 60-percent WO, In spite of hostilities in Korea, that na- 
tion supplied more of the general imports than any other in 1950— 
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28 percent. A very great decrease in 1950 imports from China, nor- 
mally the largest single source, is noteworthy; in 1950, 414 tons were 
received from China contrasted with 5,212 tons in 1949, based on 60- 
percent WO, The quoted prices for imported concentrates increased 
steadily throughout the year. 

Consumption of concentrates (60-percent WO; basis) in the United 
States was 6,932 short tons in 1950, compared with 5,210 tons in 
1949. Usage of tungsten concentrates for conversion to ferrotungsten 
decreased, but for direct charge to the steel bath and for the produc- 
tion of tungsten-metal powder and other tungsten products, it was 
much more than in 1949. 

Industry stocks of tungsten concentrates (60-percent WO, basis) 
were 5,608 short tons on December 31, 1950, compared with 5,313 
tons at the end of 1949. 
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FicurE 1.—Trends in domestic shipments, imports, and average price of tungsten 
ores and concentrates, 1915-50. 


DOMESTIC PRODUCTION 


The tungsten ore mined and milled in the United States, in general, 
contains 0.4 to 2.5 percent WO; and is beneficiated to a concentrate 
containing 60 percent or more WO;. The leading tungsten producers 
in the Western States depend on ore carrying tungsten only as scheelite 
(calcium tungstate). Hübnerite (manganese tungstate) is the chief 
tungsten mineral in ores produced in North Carolina and, along with 
wolframite (iron-manganese tungstate) and ferberite (iron tungstate), 
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contributed important quantities of the tungsten ore mined in 1950. 
Most of the concentrates are converted to ferrotungsten and tungsten- 
metal powder. Some high-purity concentrates, however, are charged 
directly to the steel bath. 


TABLE 2.—Tungsten concentrates produced and shipped in the United States, 
1949-50, by States 


Produced Shipped from mines 
1949 1950 1949 1950 
State SS SS p ß —— 
Short Short Short Short 
tons, 60 tons, 60 : tons, 60 : tons, 60 
percent Units percent Units percent Units percent Units 
WO: WO: WO; WO: 
St A A e I5 NA A, A sr iter s riesco 13 787 
A lll ⁵ ĩ 1) 22 1 24 (1) 22 1 
California.. c socer en 1, 083 64,980 | 1,686 | 101,200 952 57,135 | 2,025 | 121, 492 
Sr 8 220 13, 217 197 11,805 222 13. 311 196 | 11,802 
Idaho A tet ee eus 187 11, 239 185 11, 095 66 3, 951 222 | 13,346 
Missouri AEE C0 EE (1) 18 2 117 (1) 18 
Montana................. oe 9 59 lezati d ue 9 554 A 
A EE 598 35,855 | 1,009 60, 558 740 44,405 | 1,123 | 67,363 
North Carolin. 942 56, 484 | 1,088 65, 271 770 46,216 | 1,240 | 74,393 
A A 3 iS EE DEE 3 Id A EG 
fr. ENEE 1 Abi. occus ases 1 Ol cce mod cotes 
Tr 3,043 | 182, 57 4,166 | 249,971 | 2,765 | 165,915 | 4,820 | 289, 225 


1 Less than 0.5 ton. 


Following the increased demand for tungsten in 1950, some mines 
that had suspended operation resumed production, and nearly all of 
the producing mines increased their production rates. By the end of 
the year several producers had completed plans for further expansion. 
Output of concentrates (60-percent WO; basis) increased to 4,166 
short tons in 1950 compared with 3,043 tons in 1949. Production in 
1950 was obtained from many widely scattered operations in seven 
States, but three States—California, North Carolina, and Nevada— 
supplied 91 percent of the total; and seven operators—Bradley Mining 
Co., Climax Molybdenum Co., Nevada-Massachusetts Co., Nevada 
Scheelite, Inc., Surcease Mining Co., Tungsten Mining Corp., and 
United States Vanadium Corp.—produced 94 percent of the United 
States total. California was again the premier tungsten-producing 
State and North Carolina the second largest. The United States 


TABLE 3.—Tungsten concentrates 120 from mines in the United States, 
946-50 


Quantity Reported value f. o. b. mines 


Year SE Tungsten Average od 

WO content Total per unit d of 

t | (Pounds) f WO; |Doune o 

(short S 3 | tungsten 

tons) 

1717177 ³¹òſ ⁰⁰⁰ om oui tet 5. 193 4, 942. 282 | $6, 283, 413 $20. 17 $1.27 
II iS Ee 3, 094 2, 944, 622 4, 349, 851 23. 43 1. 48 
DULL TEE 4, 033 3, 838, 287 6, 355, 386 26. 27 1. 66 
tt Ar BEE 2,765 2, 631, 506 4,377,066 26. 38 1. 66 
IL co rod 4,820 4, 587, 687 8, 170, 924 28. 25 1.78 
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Vanadium Corp. in California ascended to first place among United 
States producers of tungsten concentrates in 1950. 


TABLE 4.—Tungsten ore and concentrates shipped from mines in the United 
States, by States, 1945-50, with shipments for maximum year and cumulative 
shipments in 1900-50, in short tons of 60 percent WO; 


Maximum 


Total ship- 


shipments Shipments by years ments, 1900-50 
State 1950 Per- 
Year Juan | 1945 | 1946 | 1947 | 1048 | 1049 SE 
tity Quan- Percent “Y io al 
tity |of total 
Alaska .......... 1916 47 19 CC ͤͤ ⁵˙ MEINES 13 0. 27 190 0. 15 
Arizona 1936 489 97 20 13 23 (1) 1 . 02 3,914 3.00 
California. ....... 1943 | 3,871 | 1,073 | 1,262 394 | 1,767 952 | 2,025 | 42.01 | 39,429 | 30.17 
Colorado 1017 | 2,70 213 68 222 1 4.07 | 25,252 | 19.32 
Connecticut...... 1916 j))!!! PO Ergo EON: 01 
Idaho 1943 | 4,648 | 2, 130 641 61 86 66 222 4. 61 15,582 | 11.93 
Missouri 1040 ER A A EE 4 2 (t) (2) 37 
Montana......... 1916 1 4 328 9 eun 545 42 
Nevada.......... 1942 | 3,052 | 1,857 | 2,617 | 2,002 919 740 | 1,1235 | 23.30 | 38,566 | 29.51 
New Mexico 1015 ))) 8 3 103 . 08 
North Carolina...| 1950 | 1,240 132 307 538 965 770 | 1,240 | 25.72 4,178 3.20 
Oregon 1949 x cep o NERONE: PERDER x tS N 3 (3) 
South Dakota....| 1017 270 4 I E EE A ß 1, 296 : 
Texas ............ 1946 kb EPA A AA ¾ w- DEE 1 (3) 
ICC 1917 33 5 27 1 3 A E TT. 239 . 18 
Washington 1938 303 2 I/; A ĩ Ee 1. 326 1.01 
Total 1943 | 11, 915 | 5, 534 | 5,193 | 3,004 | 3 4,033 | 2,765 | 4,820 | 100.00 | 130,672 | 100.00 
! Less than 0.5 ton. 
2 Less thun 0.01 percent. 


3 Revised figure. 


Alaska.—United States Tin Co. produced a small quantity of 
tungsten concentrate at its Lost River mine. 

Arizona.—George W. Campbell produced 22 units from the Blue 
Eagle Claims in Yuma County; a very small production was obtained 
from one other deposit. 

California.—California, with an increased output of 56 percent, 
again was the chief tungsten-producing State. Production of con- 
centrates was 1,468 short tons averaging 69 percent WO; in 1950, 
compared with 952 tons averaging 68 percent WO; in 1949. Ship- 
ments of tungsten concentrates totaled 1,751 short tons averaging 69 
percent WOz, compared with 839 tons averaging 68 percent WO; in 
1949. Although concentrates were produced at & number of widely 
scattered operations, five producers (Fresno Mining Co., Mineral 
Materials Co., Surcease Mining Co., Tulare County Tungsten Mines 
Co., and United States Vanadium Corp.) supplied 96 percent of the 
total. The bulk of the remainder was contributed by Adams & Van 
Voorhis, Consolidated Tungsten Co., Garnet Dike Mine Co., and 
Sherman Peak Mining Co. 

The Pine Creek mine and concentrator of United States Vanadium 
Corp. near Bishop was the foremost producer of tungsten concentrates 
in the United States in 1950 and also treated considerable quantities 
of low-grade concentrates produced by other firms. Mining of ore 
from the low-level adit was in progress in 1950. The plant was 
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operated at a greatly increased rate in 1950, and production of con- 
centrates increased 70 percent over 1949. 

Fresno Mining Co. operated the Strawberry mine at nearly the 
same rate as in 1949, in spite of a fire which damaged the plant and 
a flood that washed out roads near the mine. The mill was rebuilt, 
and the new plant with a capacity of about 100 tons per day was 
placed in operation in October. The Star Bright mine near Barstow, 
operated by Mineral Materials Co., entered the ranks of the top five 
producers in the State. The deposit was core-drilled in 1950. 

Surcease Mining Co. produced 12 percent more concentrates than 
in 1949 from deposits near Atolia. The Big Jim mine in Tulare 
County, operated by Tulare County Tungsten Mines, produced over 
three times as much in 1950 as in 1949. Adams & Van Voorhis 
operated in Inyo County but reported that operations were dis- 
continued before the end of 1950. Production decreased at the 
Harrel Hill mine operated by Consolidated Tungsten Co., and the 
mine was idle during part of 1950. The Garnet Dike Mine Co. in 
Fresno County increased its production rate in 1950; the total was 
more than four times its 1949 output. The Sherman Peak mine in 
Tulare County produced less than in 1949. 

An article on tungsten, with special reference to California deposits, 
was published, and another describes the Tungsten Hills, Inyo 
County? The results of sampling by the Bureau of Mines at the 
Atolia district, San Bernardino County, were described ? 

Colorado. Production and shipments of tungsten concentrates (60- 
percent WO, basis) in Colorado were 197 and 196 short tons, respec- 
tively, in 1950, compared to 220 and 222 tons, respectively, in 1949. 

The Climax Molybdenum Co. operated its byproduct plant for the 
recovery of tin, tungsten, and other minerals, all of which occur in 
very minor amounts in molybdenite ore treated at Climax in Lake 
County. Although the tungsten content of the molybdenite ore is 
low, the total recovery was large enough to raise the Climax mine to 
fifth place among United States producers in 1950. 

Comparatively small quantities of tungsten concentrates were 
produced by leasers in Boulder County. 

Idaho. — The Bradley Mining Co. operated the Ima mine in Lemhi 
County and recovered tungsten concentrates from tailings and from 
antimony-gold ore at the Yellow Pine mine in Valley County.  Pro- 
duction at the Ima mine was less than in 1949; the Yellow Pine was 
not & tungsten producer in that year. 

Missouri.—4A small quantity of tungsten concentrates was produced 
and shipped from this State; however, this was probably sorted from 
old dumps, as no mine was reported to be producing tungsten ore. 

Montana.—No production of tungsten was reported from this State 
in 1950. The Alps Mining € Milling Co. was exploring the Argo 
mine, which contains ferberite. 

Nevada.—Nevada remained the third-ranking producing State in 
1950. Production of concentrates was 794 short tons averaging 76 

1 California Division of Mines, Mineral Information Service, vol. 3, No. 6, June 1, 1950, pp. 1-3. 


2 Bateman, Paul C., Erickson, Max P., and Proctor, Paul D., Geology and Tungsten Deposits of the 
Tungsten Hills, Inyo County, Calif.: California Jour. Mines and Geology, vol. 46, No. 1, January 1950, 


pp. 2342. ; 
3 Wiebelt, Frank J., and Ricker, Spangler, Investigation of the Atolia Tungsten Mines, San Bernardino 
County, Calif.: Bureau of Mines Rept. of Investigations 4627, 1950, 25 pp. 
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percent WO; in 1950, compared with 483 tons averaging 74 percent in 
1949. Shipments were 883 short tons averaging 76 percent WO, in 
1950, compared with 606 tons averaging 73 percent WO; in 1949. 

The Nevada-Massachusetts Co. resumed operations at its Mill City 
plant in Pershing County. This firm again was the largest producer 
of tungsten in Nevada and the third-ranking producer in the United 
States. Production in 1950 increased 88 percent over that of 1949. 
Ore from underground sources in the Stank, Humboldt and Sutton 
No. 2 was supplemented by production from an open pit. The crush- 
ing plant was modified to obtain greater efficiency, and some changes 
are planned for the milling plant. | 

Nevada Scheelite, Inc., operating & mine of the same name in 
Mineral County, again was the second-largest producer of tungsten 
concentrates in Nevada. Its operating rate was considerably higher 
than in 1949. 

The chief smaller producers of concentrates in 1950 were the Cherry 
Creek Mining Co., operating the Cherry Creek mine in White Pine 
County; Lincoln Mining Co., operating the Lincoln mine in Lincoln 
County; and Minerva Scheelite Mining Co., operating the Scheclite 
Chief mine in White Pine County. 

Lindsay Mining Co. was constructing a mill to treat tungsten ore 
from the Gunmetal mine in Mineral County. 

Several tungsten deposits in Nevada were described in Bureau of 
Mines Report of Investigations.“ 

North Carolina.— The Tungsten Mining Corp., operating the 
Hamme mine in Vance County, N. C., was the second-ranking 
producer of tungsten concentrates in the United States. Output was 
1,086 short tons averaging 60 percent WO; in 1950, compared with 
921 tons averaging 61 percent WO; in 1949. Shipments by the com- 
pany were 1,200 short tons averaging 62 percent WOs, compared with 
783 tons averaging 59 percent WO; in 1949. During 1950 the company 
did 12,149 feet of diamond drilling and 5,804 feet of development. 
The Sneed Shaft was sunk from the 200 level to the 500 level. 

The Furniss tungsten deposits in Cabarrus County are described in 
Report of Investigations 4724.5 

Oregon.—AÀ small quantity of tungsten ore was mined at the 
Bratcher deposit, Jackson County, Oreg. The ore was stockpiled for 
later milling. 

Utah.— The West Tintic deposit in Juab County was described in 
Report of Investigations 4640.9 

Wyoming.—The Romur deposits in Fremont County were described.? 


4 Geehan, Robert W., and Trengove, Russell, Investigation of Nevada Scheelite, Ine., Deposits, Mineral 
County, Nev.: Bureau of Mines Rept. of Investigations 4681, 1950, 13 pp. 

East, J. H., and Trengove, Russell R., Investigation of Nightingale Tungsten Deposit, Pershing County. 
Nev.: Bureau of Mines Rept. of Investigations 4678, 1950, 8 pp. 

Newman, E. W., Gechan, Robert W., and Trengove, Russell L., Investigation of Tungsten Metals Corp. 
1 (Minerva Mining District), White Pine County, Nev.: Bureau of Mines Rept. of Investigations 
4648. 1950, 12 pp. 

King, William H., and Holmes, George H., Jr., Investigation of Nevada Massachusetts Tungsten De- 
posits, Pershing County, Nev.: Bureau of Mines Rept. of Investigations 4634, 1950, 6 pp. 

Holmes, George II., Jr., Investigation of Cherry Creek Tungsten District, White Pine County, Nev.: 
Burcau of Mines Rept. of Investigations 4631, 1950, 7 pp. 

Binyon, E. O., Holmes, G. H., and Johnson, A. C., Investigation of the Tom Pinte Tungsten Deposit, 
Lincoln County, Nev.: Bureau of Mines Rept. of Investigations 4626, 1950, 16 pp. 

$ Jones, Jack O., and Peyton, Alexander L., Investigation of Furniss Tungsten Deposits, Cabarrus 
County, N. C.: Bureau of Mines Rept. of Investigations 4724, 1950, 24 pp. 

* Wilson, Stephen R., Investigation of the West Tintic Tungsten Deposit, Juab County, Utah: Bureau of 
Mines Rept. of Investigations 4640, 1950, 13 pp. 

? Frey, Eugene, and Wilson, Stephen R., Investigation of the Romur Tungsten Deposits, Fremont 
County, Wyo.: Bureau of Mines Rept. of Investigations 4629, 1950, 9 pp. 
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CONSUMPTION 


Consumption of tungsten concentrates (60-percent WO; basis) in 
the United States was 6,932 short tons in 1950, compared with 5,210 
tons in 1949. Of the total consumed in 1950, 1,165 tons (17 percent of 
the total) were converted into ferrotungsten, the form in which much 
of the tungsten is introduced into steel. However, high-purity 
tungsten concentrates are charged directly to the steel bath; 1,966 
tons (28 percent of the total) were so used in 1950. Tungsten- metal 
powder and other tungsten products, chiefly the former, utilized 
3,801 tons or 55 percent of the total concentrates consumed in 1950. 

The unusually low percentage of consumption of concentrates for 
production of ferrotungsten was, in part, the result. of a draw-down of 
the stocks of ferrotungsten in producers’ plants; the amount of this 
decrease was equivalent to 555 tons of 60-percent WO; concentrates. 


PRICES 


Prices on imported tungsten concentrates advanced throughout 
1950; prices on domestic concentrates increased during the last 
4 months of the year. According to the Engineering and Mining 
Journal, quotations on imported concentrates ranged from $17.50 to 
$56 a short-ton unit of WO;, duty paid; quotations on domestic 
scheelite of good known analysis ranged from $28.50 delivered to $47 
f. o. b. mines. High-grade húbnerite concentrates of domestic origin 
were not listed early in the year but in December were quoted at 
$56.50, f. o. b. Henderson, N. C. The use of high-purity scheelite for 
direct smelting normally places a premium on this type of concentrate; 
this was the case in the early months of 1950, but at the ycar's end, 
the quotations reveal a reversal of this price situation. The unusually 
large percentage of tungsten concentrates used to produce tungsten- 
metal powder and other products not used in steel may have influenced 
the market; however, contracts for delivery of concentrates of the 
various types are also believed to have been an important factor. 

As reported to the Bureau of Mines, the average price for domestic 
concentrates shipped was $28.25 a short-ton unit of WO, in 1950. 


FOREIGN TRADE? 


Domestic production is inadequate for requirements, and the United 
States imports both tungsten concentrates and products, chiefly the 
former. General imports (receipts) of ores and concentrates into the 
United States totaled 8,341,998 pounds (tungsten content), equivalent 
to 8,765 short tons of 60-percent WO, in 1950, a 13-percent increase 
over 1949, This quantity represents the ores and concentrates re- 
ceived in the United States, irrespective of final disposition. Al- 
though 22 foreign countries contributed material to this 1950 total, 
over 97 percent was obtained from 11 of these. There were significant 
changes in the import pattern in 1950. Korea replaced China as the 
main source of imports and contributed 2,344,505 pounds in that year, 
compared to 322,555 pounds in 1949; China dropped from first place 
to ninth and contributed only 394, 441 pounds in 1950, compared to 


§ Fienres on imports and exports compiled by M. B. Price and E. D. pum of the Burcau of Mines, from 
records of the U. S. Department of Commerce. 
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4,960,427 pounds in 1949; and there was a much wider distribution of 
important sources compared to 1949, when four nations supplied 94 
percent of the total. Another important factor was a shift of imports 
from the wolframite group of minerals (iron-manganese tungstates) 
toward scheelite (calcium tungstate). Although there are no sta- 
tistics to indicate the total quantities of each mineral type imported, 
mines in Australia, Brazil, and Korea—all major sources in 1950—are 
known to produce much scheelite, while China, formerly a very im- 
portant source, produces much wolframite. As many consuming 
plants are designed to use only one type of tungsten concentrate, this 
trend could have considerable importance. 

Imports of ores and concentrates for consumption in the United 
States were 16,147,313 pounds (tungsten content), equivalent to 
16,966 short tons of 60-percent WO, in 1950, compared to 6,274,102 
pounds in 1949. Imports for consumption represent ores and con- 
centrates on which the duty has been paid and which have thereby 
entered the domestic commerce of the United States, and concentrates 
which enter duty-free for the United States Government. This classi- 
fication includes concentrates that are withdrawn from bonded ware- 
houses; actual physical imports of such concentrates may have been 
included under “general imports" in prior years. Much of the in- 
crease in imports for consumption indicated above was the result of 
warehouse withdrawals by the United States Government. China 
(46 percent), Korea (15 percent), Bolivia (11 percent), and Thailand 
(6 percent) were the original sources of 78 percent of the total. 

In 1949, 434 short tons (60 percent WO;) of ores and concentrates 
were withdrawn from warehouses for smelting, refining, and export; 
there were no such movements in 1950. In 1950, 328 tons (gross 
weight) were reexported and 7 tons (gross weight) exported, compared 
to 939 and 102 tons, respectively, in 1949. Of the 1950 exports, 
13,440 pounds went to Germany and 614 pounds to Greece. 

Imports of tungsten metal, chiefly from United Kingdom, were 
210,972 pounds (13, 455 pounds i in 1949). Imports of ferrotungsten, 
chiefly from Japan, were 1,759,274 pounds (gross weight) containing 
1,379,979 pounds of tungsten (45, 295 pounds tungsten content in 1949). 
Reexports of ferrotungsten in 1950 were 164,157 pounds (gross weight). 
Imports of tungstic acid, all from Japan, contained 3,466 pounds of 
tungsten. Less than 200 pounds of tungsten were imported in 1950 
in tungsten carbide, ferrochromium tungsten, tungsten-nickel, and 
other combinations ‘containing tungsten (none in 1949). 

Exports of ferrotungsten were 332,705 pounds (gross weight) in 
1950 (620,645 pounds in 1949). Exports of tungsten metal, Stellite, 
wire, shapes, and alloys other than ferrotungsten were 151, 968 pounds 
(gross weight) in 1950 (106,860 pounds in 1949). 
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TABLE 5.—Tungsten ores and concentrates imported into the United States, 
1949-50, by countries 


(U. 8. Department of Commerce] 
General imports ! Imports for consumption 1 
Country Gross | Tungsten Gross | Tungsten 
weight content weight content Value 
(pounds) | (pounds) | (pounds) | (pounds) 
1949 
Australia aaa 113, 120 64, 480 138, 547 77, 893 $103, 130 
Belgian Congo 172, 092 94, 647 172,115 94, 684 90, 
Bolvin.. 52 oce w ee ee Lu 2, 945, 972 | 1,044. 982 372, 118 210, 743 206, 687 
Brazil ur. ⅛ K ĩᷣ 8 118, 530 64. 490 221, 138 120. 640 136. 496 
HFIDHE. L' ð⁊2 d mts 8 142 797 72, 737 10, 278 5, 862 5, 139 
China.. ooo oe ðͤ v FE 9, 509, 713 | 4,960,427 | 8,750,628 | 4,548,046 4, 164, 729 
French Indochina and French India 607, 781 152, 371 148, 807 
RECH a ORC ]⁵u ⁵ th a i EEN KERN PREVEDE 342 1 
FOROS e 634, 530 322, 555 888, 706 497, 441 475, 222 
Mexico 167, 768 84, 239 66, 724 21, 358 23, 711 
Netherlands......__..__.._....._........-- 6, 081 3, 456 6, 081 3, 456 3, 341 
[1 MMC eee EREREM 55, 124 31, 074 57, 555 32, 619 19,438 
Portugal................................-- 3 1 308 176 154 
ö ³ ]ð (i ͤ y y ntes 1, 184. 253 572, 461 782, 413 383, 612 263 
Southern Rhodesia............... u 85, 653 1, 542 1, 815 
BD oe ee oi ee eee use 72, 245 41, 591 231, 336 123, 473 122, 012 
vi GE 15,119,565 | 7,357,299 | 12,391,723 | 6, 274, 102 5, 956, 247 
1950 
Argentina... 536. 122 302, 966 30, 697 18, 973 20, 085 
Australia. 999, 398 517, 018 816, 010 467. 787 429, 708 
Belgian Congo 722. 587 405. 895 431, 481 236, 501 188, 590 
BelgiumeLuxembourg. .................... 2, 1. 231 2 000 1. 231 1, 475 
Bolivia.. “ 3,034,464 | 1,305,669 | 3,222,711 | 1,784,092 | 1,795,518 
i 1, 336, 776 753, 807 1, 435, 021 810, 149 930, 753 
Burma EE 168, 310 81, 882 217. 766 120, 925 115, 216 
C/ ³˙ K y 2, 000 507 41,199 10, 012 16, 480 
(OA eY aT: ⁰ e das 796, 162 394, 441 | 13, 457, 528 | 7, 439, 167 6, 854, 002 
Hong Kong 24. 300 ) ͤͤ⁰yuẽ A EE 
777))öͤöͤÜ ß 770, 416 453. 862 950, 516 541, 672 563, 704 
ö§ö; % ˙²˙U T 4, 708, 793 | 2,344,505 | 4,667,571 | 2,481, 707 2, 257, 907 
MEXICO: ⁰˙“—“it⁊ꝛ˙¾mmd w das 154, 808 80, 721 377, 655 218, 112 208, 89 
Mozambique... o _............. 5, 488 % CA A 
Netherlands Ls. aoaaa anaa. 15, 646 10, 799 95. 752 56. 668 51, 061 
ew Zealanß dg 44, 068 22, 718 42, 209 22, 718 28, 272 
EE BP siete se eebe, ee 1, 014, 126 559,127 | 1,007, 747 559, 077 457, 513 
a geed Cut ieee 253, 158 130, 880 281, 118 147, 983 256, 931 
SII. EE EE 1, 725, 683 952,376 | 1,879,183 | 1,043, 973 954, 281 
cbe s A k · 9, 211 4. 956 4, 880 155, 418 146, 054 
Switzerland_............_...._............ C/ AO eee: 
Union of South Africa... 22. 692 12, 801 61, 249 34, 148 32, 953 
¿y BEER 16, 346, 428 | 8,341,998 | 29, 252, 333 | 16,147,313 | 15,309, 400 


! Comprises ores and concentrates received in the United States; part went into consumption during year 


and remainder entered bonded warehouses. 


2 Comprises ores and concentrates withdrawn from bonded warehouses during year (irrespective of time 


of importation) and receipts during year for consumption. 


WORLD REVIEW 


Increased demand and higher prices tended to stimulate tungsten 


production in nearly every major producing nation. 


A historical 


review of world tungsten production from 1905 through 1948 was 
presented in the chapter of this series in Minerals Yearbook 1949 


(pp. 1240-1246). 
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TABLE 6.—World production of tungsten ores, by countries, in metric tons of 
concentrates containing 60 percent WO, 1944-50 


[Compiled by Berenice B. Mitchell] 


Country 1944 1945 1946 1947 1948 1949 1950 
North America: 
Canada. ee Gre e dE E A p E 375 791 191 2 
Cuba (exports) _........---.--------- e PORT 9 |... T EEE S , E ; 
Merito EEN 26; 107 75 77 133 65 67 
United States (shipments) ..... EE 9,329 | 5,020 | 4,711 2,807 | 3,659 | 2,508 4,43 
Total North America......... .--------| 9,810 5, 136 4,786 3, 259 4, 583 2,7 4, 472 
South America: 
Argentina............. PCC 2,043 | 1,067 457 33 33 () (0 
Bolivia (exports) D PEE 7,035 | 3,851 2,120 | 2,635| 2,485 | 2.543 2 461 
Brazil (export3)..... . . . ..............| 2,221 2,192 | 1,623 | 1,329 | 1,144 575 2700 
Chile RA gege G, O E 8 
|. EAM MTS 635 523 510 579 353 455 


—————— rt an | mf A EE 


Total South America...........-...---. 12.837 7,633 | 4.710 4,576! 4.015 23. 600 


——— — EEN Ano OC eee) iaa 


Europe: 
Finland A cw Rede ic EUR TNI twm MES GER CCC 4 49 
Fü ⁵ĩV-“ a Gee tahoe 84 185 286 408 on? 7 
A ⅛ é K ĩͤ K e E 2 6 13 10 4 1 
NOT WAN isaac sao yess) dU EL. 4 )) AAA A AA Ms 
Fr ³˙·¹mAAA ²• tA See el eee 4.088 |... -. 630 3,149 2. 944 2, 700 
un eebe eeler, daa 2, 393 283 431 401 876 S88 
SR lein 6 domom S 335 413 490 322 317 468 
U.S.S. R. (estimate) Ge 1, 000 1. 300 1, 500 1, 500 1, 500 1, 500 
United Kingdom......................... 350 120 108 | RY 33 39 
Total Europe (estimate) ............... 8,256 2. 312 3,458 | 5.939 | 6,245 | 6,345 
Asia: 
a 8 EE Biot Re et 1346 |... J- 1, 045 1. 824 740 
Clin a MEM ͤ Ee 3,502| 2,920 | 2,691 6, 900 | 12,200 | 2 8, 000 
Telit a ads dere eee aT Ig eue 33 22 )) ERROR] EE 
Indochina, French.............. MIO 83 JF . 
IJ ⁰ͤT—— EE 3575 3193 3 59 19 9 20 
E 975 | 21,000 | 2 1,000 
A Sate ee Eee Sse Shs Ea te ` " 
South... IT . . 8,402 1,513 | 1,180 E 1,245 1. 448 
Malaya, Federation ob tiara e 217 29 10 Ku 87 69 
Thailand A 8 . 1,135 461 201 486 495 742 
EE c aca gees Si | 15,293 | 5,155 | 4,144 | 10,702 | 16,860 | 12,019 |? 14, 600 
Africa: 
Belgian Congo.................. GARE aCe 433 §13 397 670 236 276 164 
e ß LEE, EE = 1 mE 
Morocco: French...........-.... ........ C000 A ieee dias — (77 7 
Nigeria PAR 7“ͤ ! 30 6 5 4 4 5 5 
Southern Rhodesia.............. NONAS 757 287 53 26 80 25 64 
South-West Afriae n . 118 4j... " 10 12 6 4 
Tanganyika (export) Ba Ser ar EEN nasse SU (4) 42 15 
Uganda EE ũ 0 ⁰ A 9 95 92 102 139 125 183 217 
Union of South Africa ...... MC M Tn 660 452 144 91 151 416 96 
Total Africa................-...... ....|] 2112| 1,354 701 940 624 954 | 572 
= 22 TT 
Oceania: 
Australia: 
New South Wales 53 53 42 45 35 11 13 
Northern EE MEE 102 140 74 103 12 59 45 
Queensland A 229 155 75 82 96 57 29 
Tasmanin......... Ge ET E 300 $00 850 902 | 1,031 1,242 1,135 
New Zenland—ꝛ 159 37 30 24 28 2x | 24 
uit uuu A 86 
Total Ocenn i 843 | 1.185 1.071 mr | ri 1.156 1,262) 1.397 124 
Grand total (estimate). ................ 49, 200 | 22. 800 | 18, 900 | 20. 600 | 33, 600 | 27, 100 30,100 


1 ei not available; estimates by author of chapter included in total. 

2 Estimate. 

2 Preliminary data for the fiscal year ended March 31 of year following that stated. 
4 Less than 1 ton. 
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Argentina.—Argentina formerly ranked as the second largest 
producer of tungsten in South America, with peak production in 1943 
of 2,390 metric tons (60 percent WO;). However, since 1943 pro- 
duction has declined continuously and virtually ceased in 1946. 
The 1950 actual production is not known, but the United States 
received 302,966 pounds, metal content, from Argentina. It was 
reported that operations at the Los Condores mine in San Luis were 
discontinued. This mine was the largest tungsten producer in Argen- 
tina during World War II.“ 

Australia. During the year ended October 31, 1950, King Island 
Scheelite, Ltd., mined 160,533 long tons of ore, all by open-cut 
methods. The mill treated 160,167 long tons of ore averaging 0.54 
percent WO, from which 776 tons of scheelite concentrates with an 
average grade of 67 percent WO; were produced. In the correspond- 
ing year, ended October 31, 1949, it milled 158,384 long tons averag- 
ing 0.59 percent WO;, which yielded 971 tons of concentrate averag- 
ing 67.51 percent WO;. Production during the early months of the 
vear was curtailed because of a shortage of water. At the end of 
October 1950, the firm reported that ore reserves exceeded 2,500,000 
tons and that long-term contracts for the sale of concentrates had 
been entered with the British Government and the United States 
Government. Arrangements were made to send a good part of the 
firm's output to the United States for refining.’ 

Belgian Congo.—In recent years Belgian Congo has maintained a 
regular production of tungsten concentrates. The deposits are 
reported to be placer-type, with recovery by sluices. In most 
instances, cassiterite is present in the concentrates along with wolfra- 
mite." Separation is made by hand-sorting coarse material and by 
electromagnetic treatment of fines. Much of the production is from 
the Marchal mines in the Kifurwe area to the east of Ruhengeri. 

Canada.—Leedoro Snow Lake Mines, Ltd., is exploring a scheelite 
deposit in Northern Manitoba. 

England.—At the Castle-an-Dinan mine a 1,000-gallon electric 
pump was installed, and development was in progress on three levels.” 
An extensive but low-grade deposit at Hemerdon near Plymouth is 
reported to have been sampled by the Ministry of Supply. The 
tests are said to have established the existence of 4,000,000 tons of 
ore of a probable grade of 3.19 pounds and 0.82 pound of equivalent 
65-percent tungsten and tin concentrates, respectively, per ton of 
ore, of which 2.78 pounds and 0.71 pound, respectively, were esti- 
mated to be recoverable.'* 

Finland.—Schoeelite concentrates are reported to be produced as a 
byproduct of copper mining.* The Ylójárvi mine is reported to have 
produced, in 1949, 36 metric tons of scheclite concentrate containing 
76 percent WO; from the tungsten-bearing portion of the ore body; 
the 93,573 metric tons of ore mined also produced 915 tons of copper.” 

France.—Early in 1950 directors of the firm that operates the 
tungsten mine at Puy-les-Vignes, near Saint-Leonard-de-Noblat, in 

* Engineering and Mining Journal, vol. 151, No. 2, February 1950, p. 171. 

1? Mining World, vol. 12, No. 5, May 1950, p. 50. 

11 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 1, January 1950, pp. 21-22. 
12 Mining World, vol. 12, No. 1, January 1950, p. 52. 

13 South African Mining and Engineering Journal, vol. 60, part IT, No. 2971, p. 705. 


14 Metal Bulletin, No. 3450, Dec. 13, 1949, p. 16. 
1 Mining World, vol. 12, No. 6, Apr. 15, 1950, p. 67. 
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the Department of Haute-Vienne, ordered the mine to cease oper- 
ations owing to its inability to compete with low-priced imported 
tungsten concentrates. Annual requirements of France are said to be 
1,800 metric tons of concentrates, of which 600 tons are produced at 
the three operating mines in that country.’ 

Portugal. — Portugal is the largest producer of tungsten concen 
trates in Europe. The Panasqueira, Ribeira, and Borralha mune 
‘are the chief producers, but numerous very small operations also 
contribute to production, particularly in periods when the price is 
high. As a result of low prices Sc? in 1950, the Borralha mine 
virtually ceased operations and the 8 began shifting to 
tin mining. Later in the year the Borralha resumed operations.“ 

Russia. Tungsten is reported to be produced at the Djidinsk mine 
south of the southern tip of Lake Baikal and at the Tyrny Auz mine in 
the Caucasian district. Tungsten ore mined in the Urals between 
Sverdlovsk and Magnitogorsk is said to be smelted at Chelyabinsk.” 

Southern Rhodesia.—Southern Rhodesia has been a producer of 
tungsten since 1906. It is reported that many of the mines produced 
scheelite but that the Tshontanda mine, a wolframite producer, 
situated at the western end of the Gwani tin fields, has produced nearly 
24 percent of the value of the Colony’s total tungsten production up 
to the end of 1947.“ Most of the scheelite deposits are said to be in 
recognized gold belts; the Hippo mine in the lower Sabi Valley 15 
an exception. | 

16 Bureau of M ines, Mineral Trade Notes: Vol. 30, No. 3, March 1950, p. 27. 

" Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 5, May 1950, p. 24. 


t8 Metal Bulletin (London), No. 3190, May 9, 1950, p. 18. 
18 South African Mining and Engineering Journal, vol. 60, part IT, No. 2968, Dec. 31, 1949, p. 595. 


Uranium, Radium, and Thorium 
By Jack W. Clark and H. D. Keiser 
4 


GENERAL SUMMARY 


RGENCY was the keynote of the atomic energy program in 1950. 
U Definite knowledge prevailed that the U. S. 8. R. possessed the 

atomic bomb; moreover, the confession of Dr. Klaus Fuchs and 
the defection of Prof. Bruno Pontecorvo provided reason for believing 
that the Soviet Union possessed sufficient information for further 
rapid development of atomic weapons. Communist aggressors in 
Korea drove back United Nations forces the latter part of the year, 
and on December 16, 1950, President Truman proclaimed a state of 
national emergency. Congress soon thereafter approved appropria- 
tions for the atomic energy program, bringing the total to over 
$2,000,000,000 for the fiscal year ending June 30, 1951. 

Construction of the so-called hydrogen or superbomb was authorized 
early in 1950, and on November 28 the Atomic Energy Commission 
announced plans for a $260,000,000 Savannah River Project in Aiken 
and Barnwell Counties, S. C. As further needs developed for the 
atomic energy program as a whole, this project was increased in scope 
before the close of the year. In addition, the AEC announced on 
December 15 plans for constructing a new $500,000,000 facility at 
the Kentucky Ordnance Works, near Paducah, Ky., to produce 
uranium-235 by the gaseous diffusion process, thereby increasing 
markedly the future availability of that atomic bomb material. 

This same rapid expansion featured all phases of the atomic energy 
program in 1950. Production of domestic uranium ore was the 
highest on record, placing the United States ahead of Canada in rank 
and second only to the Belgian Congo. . Outputs of the fissionable iso- 
tope uranium-235 and plutonium were at new record rates and at new 
low unit costs. Shipments of radioisotopes were substantially larger 
in number than in any previous year. 


MINE AND MILL PRODUCTION 


Most of the production of domestic uranium ore in 1950 resulted 
from greatly increased activity in the Colorado Plateau region in 
southwestern Colorado, southeastern Utah, and northeastern Arizona. 
More than 200 separate mining operations employing an aggregate of 
at least 1,600 men were reported.“ Plants for processing the ores were 
operated by the Vanadium Corp. of America at Naturita and Durango, 


1 Haldane, William E., Uranium Mining Is Primarily a Field for Small Operators: Min. World, vol. 13, 
No. 1, January 1951, pp. 23-30. 
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Colo.; the United States Vanadium Corp. at Rifle and Uravan, Colo.; 
and the Galigher Co. (for the AEC) at Monticello, Utah. A pilot 
plant for treating copper-uranium ores was operated at Hite, Utah, 
by the Vanadium Corp. of America. Two additional plants were 
nearing completion as the year 5 of the Climax Uranium 
Co. at Grand Junction, Colo., and the plant taken over for remodeling 
at Salt Lake City, Utah, by the Vitro Nanu Co.“ Uranium 
ore processing operations were described? 

Exploratory diamond drilling on the Colorado Plateau in 1950 by 
the AEC and by the Geological Survey on behalf of the AEC was at a 
combined rate d 300,000 to 400,000 feet a year and effected an in- 
crease in ore reserves.‘ Development operations in the Marysvale, 
Utah, area during 1950 were so encouraging that the AEC opened an 
ore-buying station at Marysvale on March 15 and on August 30 
announced the accumulation of a stockpile of 1,000 tons of ore at the 
station, with some receipts of ore assaying 0.8 percent Uh, Similar 
results were achieved during the year in the Lukachukai Mountains 
area, in the northern part of the Navajo Indian Reservation, Ariz. 
where 50 ,000 feet of diamond drilling was completed by the AEC in 
1950.5 Probably the most significant uranium discovery in 1950 was 
that made almost at the year end near Grants, N. Mex., along the 
main line of the Atchison, Topeka & Santa Fe Railway Co., where 
carnotite was found in limestone. The discovery extended the known 
limits of the sedimentary uranium deposits in the region. 

Other significant developments in 1950 included further exploration 
of the primary uranium occurence discovered during 1949 in the Sun- 
shine mine, Coeur d'Alene district, Idaho; prospecting by the Jones & 
Laughlin Ore Co. of the pitchblende deposit discovered late in 1949 on 
the upper peninsula of Michigan; * and exploration at the Caribou 
mine, in the Colorado Front Range. Additional promising prospects 
were reported to have been found during 1950 in Arizona, Colorado, 
Idaho, Michigan, Montana, Nevada, New Mexico, Utah, and Wyo- 
ming, with an increasing number of mining companies investigating 
uranium deposits.’ 

The possibility of recovering uranium from low-grade uraniferous 
sediments continued to have the consideration of the AEC in 1950.? 
These sediments comprise principally the black shales, particularly 
the Chattanooga shale of the east-central United States and its equiva- 
lent in the midcontinent area; the land-pebble phosphate deposits in 
Florida; and the Phosphoria formation in Idaho, Montana, Utah, and 
Wyoming. International Minerals & Chemical Corp. announced 
plans to recover uranium as a byproduct in the processing of its 
Florida phosphate ores.’ 

2 MacPherson, Frank H., General Plans of the Colorado Raw Materials Office (AEC) for the Year 1951: 
Address before Colorado Min. Assoc., Denver, Colo., Feb. 2, 1951. 

3 McQuiston, F. W., Jr., Processing Uranium Ores: Min, Cong. Jour., vol. 36, No. 10, October 1950 
Pacarath: M. G., Uranium Recovery at Monticello: Min. World, vol. 12, No. 4, April 1950, pp. 11-13. 

* Johnson, Jesse C., Uranium Procurement Policies: Address before Am. Min. Cong., Salt Lake City, 
Utah, Aug. 30, 1950. 

$ Oster, Thomas W., Uranium Exploration: Address before Colorado Min. Assoc., Denver, Colo., 
ss Commission, Eighth Semiannual Report (Control of Radiation Hazards in the Atomic 
Energy Program): July 1950, p. 166. 

? Wright, Robert J., Current Status of Atomic Raw Materials: Address before Mining Branch, Southern 
California Section, Am. Inst. Min, and Met. Eng., Los Angeles, Calif., June 14, 1950. 

s Work cited in footnote 4. 

* Work cited in footnote 7 


1 Qil, Paint and Drug Reporter, International Minerals to Produce Uranium in Florida for Atomic Energy 
Commission: Vol. 158, No. 18, Oct. 30, 1950, 
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In a survey of domestic thorium resources, the investigation of the 
monazite content of placer deposits, principally in Idaho and Cali- 
fornia, was continued in 1950 by the Bureau of Mines under contract 
to the AEC.! Domestic production of monazite as a coproduct of 
the Florida titanium-mining industry was on an increasing scale in 
1950; production of monazite on a small scale was begun in Idaho 
during the year. 

New types of radiation-detection instruments, particularly the 
scintillometer, were developed and applied in 1950.12 Numerous 
publications were issued in 1950 relative to uranium and thorium raw 
materials.” 


REFINERY AND REACTOR PRODUCTION 


Uranium.—Production in 1950 of the fissionable isotope uranium-235 
was achieved at a new record rate and at new low unit costs. Con- 
struction of the K-29 and K-31 additions to the Oak Ridge, Tenn., 
gaseous diffusion plant proceeded throughout the year. On December 
15, 1950, the AEC announced plans for constructing a new facility 
to produce uranium-235 by the gaseous diffusion process on a 5,000- 
acre site at the Kentucky Ordnance Works, 16 miles west of Paducah, 
Ky. Union Carbide & Carbon Corp. will operate the new plant, the 
cost of which was estimated at $500,000,000. Construction of a 
chemical processing plant for recovering nuclear fuel from used 
reactor fuel elements at the reactor testing station, Arco, Idaho, 
was announced by the AEC; estimated cost of the plant was 
$8,000,000. The erican Cyanamid Co. will operate the plant. 

Plutonium.—Plutonium was also produced in 1950 at a new record 
rate and new low unit costs. Construction continued throughout the 
year on the expansion program underway at the Hanford, Wash., 
plutonium works. 


TABLE 1.—Radioisotopes shipped by the U. S. Atomic Energy Commission, by 
kinds, 1946-50, in number of shipments 


Radioisotope 

Sans II. 68 1,537 
Phosphorous-32........................... 48 1, 420 
Carbon-14...-:co c esacuu re re rr ERES 47 192 
Shim cho eee. 1 229 
ne ... 12 108 
Gold-198 and gold- 1999999. 17 36 
A eee eee 4 64 
Potassium 42 6 75 
en, . A 5 68 
Iron-55 and iron-59. ...................... 5 5A 
Strontium-89 and strontium-90 3 19 
o woes sree Modi auium DU uina. 30 568 

TOUR NEE 4, 370 


1 Shipped by Manhattan District, Corps of Engineers, U. 8. Army Service Forces. 


Isotopes.—Production, processing, and distribution of radioisotopes 
by the AEC in 1950 were centered at the Oak Ridge, Tenn., National 


'! Work cited in footnote 7. 

12 Brownell, George M., Radiation Surveys with a Scintillation Counter: Econ. Geol., vol. 45, No. 2, 
March-A 1950, pp. 167-174. 

Stead, Frank W., Airborne Radioactivity Surveying Speeds Uranium Prospecting: Eng. and Min. Jour., 
vol. 151, No. 9, September 1950, pp. 74-77. 

u See selected bibliography at the end of this chapter listing publications not mentioned in footnotes. 
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Laboratory. Over 100 different kinds of radioisotopes were produced, 
with half lives ranging from a few hours to thousands of years. A new 
facility for handling and shipping isotopes, costing $2,400,000, was 
placed in operation at Oak Ridge in February 1950. 

Radium.—Production of radium in the United States was prac- 
tically at a standstill in 1950, except for a small amount salvaged 
from consumers’ wastes. Processes employed by plants extracting 
uranium from domestic ores made no provision for radium recovery; 
hence, no radium-rich residues were available for further refinement. 
Radium and its derivatives were produced by the Canadian Radium 
& Uranium Corp. at its Mount Kisco, N. Y., refinery. 

Thorium.—A few tens of thousands of pounds of thorium com- 
pounds were produced in 1950 in the United States in conjunction 
with the production of rare earths. Output of thorium metal was 
virtually negligible. Principal producers of thorium compounds 
(chiefly nitrate and oxide) were Lindsay Light & Chemical Co., 
West Chicago, Ill., and Maywood Chemical Works, Maywood, N. J. 


TABLE 2.—Shipments of primary radium refined in the United States, 1941-43 
(average) and 1944-48 ! 


From domestic ores From Canadian ores Total 
Ka Estimated Estimated Estimated 
i stima " stima stima 
Milligrams valio Milligrams Value Milligrams vule 
1941-43 (average)......... e 2, 042 $51, AAA basse e oie 2, 042 $51, 600 
„CCC 200 3, 700 21, 800 $403, 300 22, 000 407, 000 
A ee nae 200 3, 700 31, 400 580, 31, 600 584, 600 
1946 cesa aa dde 3, 700 , 400 321, 900 17, 600 325, 600 
LEE 16, 303, 400 AAA ON 16, 400 303, 400 
A A eae ee 4, 219 77, 980 3, 510 63, 200 7, 729 141, 180 


1 Excludes confidential figures representing certain shipments in October 1943 to May 1944. Data for 
1949-50 witbheld to avoid disclosure of individual company operations, 


CONSUMPTION AND USES 


Weapons.—On January 31, 1950, President Truman announced 
that he had directed the AEC “to continue its work on all forms of 
weapons, including the so-called hydrogen or superbomb.”** Atomic 
weapons were produced in 1950 at the rate authorized by the Presi- 
dent,“ and uranium-235 and plutonium were produced at a new record 
rate, exceeding that of 1949.“ Pursuant to the Presidential directive 
of January 31, the AEC announced on November 28, 1950, plans for 
the Savannah River Project, which involved construction of new 
facilities, on a 200,000-acre tract in Aiken and Barnwell Counties, 
S. C., to be designed, built, and operated by E. I. du Pont de Nemours 
& Co., wartime builders and operators of the Hanford, Wash., Engineer 
Works." Total cost of the new facilities was estimated at $260,000,000. 
Preparations were continued for additional full-scale weapons tests, 
&nd the Eniwetok Proving Ground in the Marshall Islands was 
maintained. The AEC was authorized to use part of the 5,000-square- 

M Work cited in footnote 6, p. ix. 
15 Work cited in footnote 6, p. 166. 
16 Work cited in footnote 6, p. 165 


17 Atomic Energy Commission, ‘Ninth Semiannual Report (AEC Contract Policy and Operations): 
January 1951, p. 4. 
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mile Las Vegas, Nev., bombing and gunnery range for experiments 

necessary to the atomic weapons development program. Construction 
roceeded on new facilities for the Los Alamos, N. Mex., scientific 
aboratory and for the Sandia Corp. at Albuquerque, N. Mex.!? 

Industrial Power.—Nuclear energy as a possible source of industrial 
power continued to be the subject of much discussion in 1950,'* with 
the general outlook for such a development in the relatively near 
future somewhat more encouraging than it had been in 1949. Com- 
pletion of the AEC experimental breeder reactor, under construction 
in 1950 at the Commission’s reactor-testing station near Arco, Idaho, 
was awaited with much interest (see Minerals Yearbook 1949, p. 1251). 
This reactor will test the feasibility of creating new nuclear fuel 
faster than it is consumed and will produce a small amount of power 
for experimental purposes.” 

At the reactor station in Idaho the AEC began construction in 1950 
of a materials-testing reactor and a land-based prototype submarine 
thermal reactor. The materials-testing reactor was designed to oper- 
ate in the thermal, or slow, neutron energy range and will supply 
scientists with a much-needed tool to test materials under intense 
neutron bombardment. Although construction of the submarine 
thermal reactor was for the Navy, it was said to be giving impetus to 
the ultimate use of nuclear energy for industrial power production. 
At the Knolls (Schenectady, N. Y.) atomic power laboratory, develop- 
ment of a submarine intermediate-reactor power plant was undertaken 
for the Navy that will operate in a neutron-energy-range intermediate 
between thermal, or slow, neutrons and high-energy neutrons. The 
Oak Ridge, Tenn., national laboratory of AEC began construction of a 
pilot model of a fluidized reactor. All AEC reactors, except the Los 
Alamos, N. Mex., water boiler, are heterogeneous; that is, the fuel 
and moderator are separate, and in most reactors both are solids. In 
a fluidized reactor, fuel and moderator are mixed in a liquid.” 

During 1950 the AEC received several inquiries looking toward the 
designing and constructing of nuclear reactors with private capital 
and their operation and use by industry. The proposals were wel- 
comed by the Commission, which stated that it was studying the 
problems involved.” 


18 Work cited in footnote 17, pp. 6-7. 

19 Ayres, Eugene, and Thomas, Charles A., What Are the Prospects for Industrial Nuclear Power: 
Nucleonics, vol. 7, No. 2, August 1950, pp. 72-78. 

Cockcroft, J. D., The Development of Power from Nuclear Energy: 4th World Power Conference, Lon- 
don, 1950, Section J, Paper 1, 8 pp. 

Daniels, Farrington. Atomic and Solar Energy: Am. Scientist, vol. 38, No. 4, October 1950, pp. 521-548. 

Dunning, J. R., The Future of Atomic Energy: Am. Scientist, vol. 38, No. 1, January 1950. pp. 60-84. 

Glasstone, Samuel, Scource Book on Atomic Energy: D. Van Nostrand Co., New York, N. Y., 1950, 


546 pp. 
Hafstad. Lawrence R., Power from Atomic Reactors: Metal Prog., vol. 58, No. 6, December 1950, pe: 
869-873; Reactor Program of the Atomic Energy Commission: Remarks before Am. Petrol. Inst., 8 
Angeles. roa Nov. 15, 1950; The Outlook for Atomic Energy: Min. Cong. Jour., vol. 36, No. 10, October 
1950, pp. . 

Liljeblad, Ragnar, Some Economic and Technical Aspects of the Use of Nuclear Fuel for Power Produc- 
tion: 4th World Power Conference, London, 1950, Section J, Paper 5, 4 pp. 

Kingdon, K. H., Production of Enriched Nuclear Fuel: Gen. Elec. Rev., vol. 53, No. 5, May 1950, pp. 


10-11. 

Ohlinger, L. A., Engineering Aspects of Nuclear Reactors: Nucleonics, vol. 5, No. 6, December 1949, 
Pp. 38-49; vol. 6, No. 1, January 1950, pp. 10-17, 25; No. 2, February 1950, pp. 54-63; No. 3, March 1950, 
pp. 46-57. 

Schurr, Sam H., and Marschak, Jacob, Economic Aspects of Atomic Power: Princeton University Press, 
1950, 289 pp. 

Sporn, Philip, Prospects in Industríal Application of Atomic Energy: Bull. Atomic Scientists, vol. 6, 
No. 10, October 1950, pp. 303-306, 320. 

* Work cited in footnote 17, p. 7. 

31 Work cited in footnote 17, pp. 7-8. 

33 Work cited in footnote 17, p. 11. 
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Radiography.—As of December 1950, AEC-supplied isotopes were 
in use in 939 departments of 485 institutions in 47 States and Ter- 
ritories of the United States, compared with use in 549 departments 
of 305 institutions in 1949 and use in 241 departments of 160 institu- 
tions in 1947. Growth in isotope distribution was said to stem 
mainly from an increase in the number of scientists and technical 
personnel experienced in using radioactive materials, plus the con- 
struction and operation of a new AEC radioisotope-processing facility 
at the Oak Ridge, Tenn., national laboratory that made it possible to 
offer a wider range of radiomaterials at reduced costs.” 

The AEC made 6,234 shipments of radioisotopes in 1950, or over 
40 percent of the total 15,000 shipments made since the isotopes 
program was initiated in 1946. The major part of the radioisotope 
shipments in 1950 was for use in the field of medical therapy; but 
important new uses were developed in industry, particularly for 
cobalt-60, and were discussed in the scientific and technical press.“ 
Radium was used principally in medical therapy, as an energy source 
in luminous paints, and for industrial radiography. New graphs 
hah Se for the exposure time required for radium radiography 
of steel. 


TABLE 4.—Radioisotopes shipped by the U. 8. Atomic Energy Commission, by 
uses, 1946-50, in number of shipments 


Use 19161 1917 1948 1919 1950 Total 

Medical therapy..... ... .... 88 716 1,142 2, 037 3, 037 7, 020 
Animal physiology.. ... . -- 78 508 777 1, 028 1, 230 3, 621 
Physic. 17 134 202 315 448 1, 116 
Chemistry... . ........ ii 27 138 225 228 274 892 
Plant physiology......  .... 16 62 116 241 319 754 
Industrial research... . . .... 14 51 85 176 270 596 
Bacteriology............ A 4 33 53 83 87 260 
Metallurgy... .. ....... .... 2 10 11 (2) (2) 23 
Gl.... 8 33 262 3 569 864 

Totaal. 246 1, 652 2, 644 4, 370 6, 234 15, 146 


1 Shipped by Manhattan District, Corps of Engineers, U. S. Army Service Forces. 

2 Included in “Industrial research.” 

3 Specific field of utilization unknown (issuance of general authorizations permits approved applicant 
to use radioisotopes at a specified location for any research and development activity and permits him to 
obtain from any supplier any available form and quantity of any radioisotope distributed on authorization 
or approval of the U. 8. Atomic Energy Commission). 


PRICES 


Uranium Ore.—Prices paid by the AEC in 1950 for uranium were 
the same as in 1949 (see Minerals Yearbook 1949, pp. 1253-1255), 
except that new pricing applied to ores from the Marysvale, Utah, 
area. On March 12, 1950, the AEC announced that an ore-purchase 
depot would be established at Marysvale and that the ores would 


23 Work cited in footnote 17, pp. 26-27. 

4 Czygan, William, Cobalt-60: Iron Age, vol. 166, No. 8, Aug. 24, 1950, pp. 68-72. 

Gaudin, A. M., Speddin, H. R., and Research Staff, The Adaptation of Tracer Techniques to Mineral 
Engineering Problems: Annual Progress Report, Dept. of Metallurgy, Massachusetts Inst. Technol., 
Cambridge, Mass., Jan. 31, 1950, 16 pp. 

Morrison, Adair, Radiography with Cobalt-60: Nucleonics, vol. 5, No. 6, December 1949, pp. 19-32. 

Radioactive Tracers Used to Study Plating Process: Iron Age, vol. 165, No. 5, Feb. 2, 1950, 

Simard, G. L., Chupak, J., and Salley, D. J., Radiotracer Studies on the Interaction of Diothi 
with Galena: Min. Eng., vol. 187, No. 3, March 1950, p. 359. 

Metal Industry, Tracers in Metallurgy: Vol. 77, No. 6, Aug. 11, 1950, p. 81. 

p e A., Exposures for Radium Radiography of Steel: Metal Prog., vol. 57, No. 6, June 1950, 
D. : 
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ophosphate 


URANIUM, RADIUM, AND THORIUM 1265 


be purchased under contractual agreements negotiated with individual 
roducers. On October 23, 1950, the Commission announced that 
ower-grade development ore would be accepted from the area. 
Under the new policy development ore containing as little as 0.10 
percent UO was acceptable, provided deliveries averaged about 0.15 
percent. Previously, the minimum acceptable grade was 0.20 per- 
cent, with an average grade of 0.30 percent. The development 
allowance, under the new policy, was set so that payment, including 
the allowance, for ores containing 0.10 to 0.20 percent U;Os amounted 
to $2.50 per pound of contained U3O,. The new pricing schedule 
for the Marysvale ores applied only to ores extracted during the 
prospecting and development stages of operations. 


TABLE 5.—Consumption of uranium and thorium compounds for nonenergy pur- 
poses in the United States, 1945-50, in pounds of contained U,0, and ThO; 
[U. 8. Atomic Energy Commission] 


Industry 1915 1946 1947 1918 1919 1950 


——d———— ——————— —Aꝗ—³mͥ 4 aM 


URANIUM (U3O$ EQUIVALENT) 


Chemical (including Cata t) c. OE - ---| (1) 3, 800 2, 500 2, 400 1, 993 2, 426 2, 835 
Ceramic E Pas: d Ed 150 1, 000 825 385 270 938 
Photographic.. CCC (1) 300 E sena Deme 
Electrical............ 17. SR 1, 000 300 150 200 103 33 
Total Can... 4, 950 4, 160 3,375 2, 803 2, 799 3, 806 
THORIUM (THO3 EQUIVALENT) 
Gas-mantle manutfaeture. —ꝛ—— (2) (2) 26, 658 36, 697 44, 621 48, 471 
Refractories and polishing compounds n 0 3, 110 1, 634 1, 847 1, 889 
Chemical and MEUN VV 1 3 1,176 1, 767 596 2, 
Electrical...... CCC (2) (3 , 283 427 237 314 
Total PhD ee (2) (2) 32, 227 40, 525 47, 301 52, 771 


1 Photographic included with chemical. 
2 Figure not available, 


Uranium.—High-purity uranium metal was available throughout 
1950 to AEC licensees at about $50 a pound. The metal, in the form 
of pencil-size rods about 4 inches long, was produced by Mallinckrodt 
Chemical Co., St. Louis, Mo., and distributed to all the major chemical 
companies, from whom the metal was available to the licensees in its 
original rod form, as rolled sheets, or as foil. 

Radium.—Radium was quoted ‘throughout 1950 at $25 to $30 per 
milligram of radium content, depending on quantity. 

Isotopes.—Isotopes were available in 1950 through the Isotopes 
Division of AEC in a wider range and at lower prices than in 1949. 
All isotopes used to study, diagnose, or treat cancer and allied diseases 
were made available free of production costs. 

Thorium.—Average prices in 1950 for thorium nitrate and oxide 
were reported by a large producer in 100-pound lots, f. o. b. producer’s 
plant, as follows: Thorium nitrate, mantle grade—domestic price 
$2.20 per pound, export $3.50 per pound; thorium oxide, 97 percent 
ThO,—domestic price $5.00 per pound; thorium oxide, photographic- 
lens grade, 99 percent ThO,—domestic price $10.00 per pound. (See 
Minor Nonmetals chapter of this volume for monazite prices.) 
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FOREIGN TRADE * 


The AEC announced that in 1950 receipts of foreign ore continued 
at a satisfactory rate and that new foreign sources of supply had been 
developed. Uranium used by the AEC is obtained principally from 
the Belgian Congo and Canada. Data are not disclosed on imports 
and exports of uranium and thorium ores, concentrates, metal, allo S, 
and compounds. Cumulative exports of radioisotopes reported by 
the AEC as of November 30, 1950, reached 975 shipments distributed 
among 29 different nations. 


TABLE 6.— Radium salts imported for consumption in the United States, 1946-50 
[U. 8. Department of Commerce) 


Radium salts 
Radioactive 
Year Value substitutes 
Milligrams (value) 
Average per 
Total gram 

1048-2220 EE 16, 596 $325, 922 $19,600 |............-- 
kr TEEN 76, 681 1, 504, 814 9.600 |... 2 
1819989⁊9ĩ⁊7.w k ⁵ ͤ 77, 018 1, 385, 337 17, 900 $6, 273 
A ee x2: 5022120222000 ³ð K A 98, 032 1, 719, 656 17, 500 370 
1050 bs hee A ie ae to eee 80, 969 1, 235, 511 15, 300 6, 106 


WORLD REVIEW 


On October 24, 1950, in his United Nations Day speech at Lake 
Success, N. Y., President Truman proposed that the work of the 
United Nations Atomic Energy Commission and the United Nations 
Commission on Conventional Armaments be“ revitalized” by contin- 
uing it through “a new and consolidated disarmament commission.“ 

At the Fifth General Assembly of United Nations, December 13 
and 14, 1950, the Assembly adopted the following resolution, proposed 
by Australia, Canada, Ecuador, France, Netherlands, Turkey, 

nited Kingdom, and the United States, that carried forward Presi- 
dent Truman’s suggestion that conventional and atomic weapons be 
considered in a joint disarmament commission: ? 

The General Assembly * * * decides to establish a committee of 12, 
consisting of representatives of the members of the Security Council as of 1 
January 1951, together with Canada, to consider and report to the next regular 
session of the General Assembly on ways and means whereby the work of the 
Atomic Energy Commission and the Commission for Conventional Armaments 


may be coordinated and on the advisability of their functions being merged and 
placed under a new and consolidated disarmament commission. 


Representatives of Canada, the United Kingdom, and the United 
States conferred in March 1950 at Chalk River, Ontario, on problems 
involved in the design and application of instruments for detecting 
and measuring radiations encountered in atomic energy work.” On 


26 Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price and E. D. Page, 
of the Bureau of Mines, from records of the U. S. Department of Commerce. 

27 Bulletin of the Atomic Scientists, President Truman’s Proposal for a New U. N. Disarmament Com- 
mission: Vol. 6, No. 11, November 1950, p. 343. 

32 Bulletin of the Atomic Scientists, vol. 7, No. 1, January 1951, p. 28. 

29 Atomic Energy Control Board, Ottawa, Canada, Press Release: Mar. 16, 1950, 1 p. 
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November 23, 1950, an announcement was issued that the Govern- 
ments of Canada, the United Kingdom, and the United States had 
adopted a revised “Declassification Guide” that permitted publication 
of information necessary for the design, construction, and operation 
of low-power nuclear reactors used for research purposes.“ 

In December 1950 the Union of South Africa announced an agree- 
ment providing for the sale of uranium to the United States and 
the United Kingdom. (See Africa, below.) 

A conference in Washington, D. C., on January 31, 1950, of repre- 
sentatives of Belgium, the United Kingdom, and the United States 
was reported by the Belgian foreign office.“! Indications were that 
the conference dealt mainly with the production of uranium ore in 
the Belgian Congo. 

On March 1, 1950, Dr. Klaus Julius Emil Fuchs, German-born 
scientist and chief physicist at the British atomic research plant at 
Harwell, England, pleaded guilty of violating the Official Secrets Act 
and was sentenced to 14 years in prison. Evidence showed that he 
had communicated valuable atomic information to Russian agents in 
Britain and in the United States, where he had worked on the Los 
Alamos project. In September 1950 Prof. Bruno Pontecorvo, a 
nuclear scientist and the possessor of highly classified information 
obtained while engaged on atomic energy programs in England and 
the United States, defected to the U. S. S. R.9 


WESTERN HEMISPHERE 


Brazil. Near the end of 1950 the Brazilian Chamber of Deputies 
approved a bill that provided for control by the National Security 
Council of the mining, beneficiation, and industrialization of certain 
minerals suitable for the development of atomic energy. Under the 
bill the export of uranium, thorium, and other atomic-energy minerals 
would be prohibited, except on a Government-to-Government basis.% 

Discovery was reported of an extensive deposit of the uranium 
mineral djalmaite at Sáo Joáo d'el-Rey in Minas Gerais. The 
deposit was said to be about 4 miles long and ranging in width from 
66 to 165 feet.” 

Canada.—In 1950 the mine of the Crown company, Eldorado 
Mining & Refining (1944), Ltd., at Great Bear Lake, N. W. T., was 
again the source of virtually all the uranium ore produced in Canada. 
Operations of the company were at a new high level, with total tons 
of ore milled and sorted 29 percent higher than in 1949. Development 
footage and exploratory diamond drilling totaled 13,388 and 26,148 
feet, respectively, compared with 10,600 and 14,590 feet in 1949. 
Estimates indicated that ore reserves were being maintained.“ 

Underground development continued in 1950 in the Goldfields 
area of Saskatchewan, on the north shore of Lake Athabaska, the 
so-called uranium “hot spot" in Canada. Principal operator in the 
area was Eldorado Mining & Refining (1944), Ltd., along the north 
shore of Beaverlodge Lake. Development by the company on its 
Ace and Eagle claims included the sinking of two shafts, 10,582 fcet 

35 Atomic Energy Control Board, Ottawa, Canada, Press Release: Nov. 23, 1950, 3 pp. 

3t The Northern Miner, To Hold Conference on Uranium Ore: Vol. 35, No. 44, Jan. 20, 1950, p. 16. 
33 New York Times, vol. 99, No. 33,040, Mar. 2, 1950, p. 1. 

33 New York Times, vol. 100, No. 33,875, Oct. 23, 1950, p. 8. 

34 Mining Journal (London), vol. 235, No. 6,019, Dec. 29, 1950, p. 635. 


35 Mining World, vol. 11, No. 13, Dec. 1949, p. 58. 
3$ Eldorado Mining & Refining (1944), Ltd., Annual Report for the Year Ending Dec. 31, 1950: 18 pp. 
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of drifting and crosscutting, and 21,716 feet of diamond drilling.” At 
the property of Nicholson Mines, Ltd., on Nicholson Bay, along the 
north shore of Lake Athabaska, development was also extensive, and 
the prediction was made that the property would probably be the 
first privately owned and financed uranium mine in Canada to become 
productive? Development and exploration were likewise actively in 
5 during 1950 in the Black Lake, Lac La Ronge, and Charlebois 

ake areas in northern Saskatchewan.” The Montreal River area, 
in the Algoma district, 50 miles north of Saulte Ste. Marie, was the 
main center of exploration for uranium in the Province of Ontario in 
1950; the various deposits were described.“ Exploration continued 
at Hottah Lake and Contact Lake in the Great Bear Lake area of 
Northwest Territories, and in British Columbia activity was centered 
in the New Hazelton area. 

On April 17, 1950, announcement was made that the period of 
guaranteed price for radioactive ores had been extended from March 
31, 1955, to March 31, 1958,% and on the following day a new pricing 
formula was announced, superseding that which had been in effect 
since April 1948. Under the new formula producers would be paid 
up to C$6 a pound for uranium oxide, as compared with a previous 
minimum price of C$2.75 a pound.“ Published details on the applica- 
tion of the new formula included the following: * 


The formula devised to determine the price to be paid for uranium oxide takes 
into consideration unusual operating conditions and is based upon: (1) A price of 
$2.75 per pound for the uranium oxide content of the ore or mill feed; (2) a milling 
allowance of $7.25 per ton of ore milled; (3) a maximum allowable price, which is 
based on a mill head of 0.25 percent uranium oxide; (4) a minimum extraction of 70 
percent. Eldorado will purchase, f. o. b. rail, concentrates at a price per pound 
of uranium oxide determined by the following formula: 

The price per pound to be paid for the U¿Os content (uranium oxide) of accept- 
able concentrates containing 10 percent or more by weight of Uh shall be the 
product obtained by multiplying the average number of pounds of U:Os per ton 
' of mill feed by $2.75 a pound, adding to this a milling allowance of $7.25 per ton 
of ore milled, and dividing the sum of the two by 70 percent of the average number 
of 0 of UsOs per ton of mill feed. 

he maximum price per pound of U, Os, which will be paid, is that based upon 
the formula applied to an ore, with an average grade of 0.25 percent or 5 pounds 
per ton. This works out to $6 per pound. 

It will be necesary for each mine to make an individual contract with Eldorado 
specifying the price that is to be paid. Eldorado reserves the right to adjust the 
contract from time to time to bring it into conformity with actual operating 
results. In other words, if the grade of ore actually mined turned out to be differ- 
ent from that which was used in calculating the price for the uranium oxide, the 
price would be revised to conform with the grade of ore that was actually treated. 
At the panel discussion, Mr. Bennett indicated that the average grade would be 
calculated on a yearly basis. 

The formula is designed to encourage efficiency in ore dressing. The greater 
the recovery that is obtained, the more pounds of uranium oxide there will be in 
the concentrates that are sold and, hence, the greater will be the value per ton 
of the ore that is mined and milled. 


37 Stephens, F. H., Uranium “Hot Spot”: Western Miner, vol. 23, No. 9, September 1950, pp. 41-46. 

# Stephens, F. H., Nicholson Nears Production: Western Miner, vol. 23, No. 9, September 1950, pp. 49-51. 

39 The Precambrian, Development of Uranium Deposits Nears Stage of Plant Building for Production: 
Vol. 24, No. 1, January 1951, p. 33. 

© Canadian Mining Journal, vol. 72, No. 2, February 1951, p. H 87. 

41 Nuffield, E. W., Geology of Part of Township 29, Range 14, District of Algoma: Ontario Dept. of Mines, 
Prelim. Rept. 1950-5, 6 pp. 
us x rds Minister of Trade and Commerce, speaking in the House of Commons, Ottawa, Ontario, 

pr. 50. 

u W. J. Bennett, president, Eldorado Mining & Refining (1944), Ltd., addressing the annual meeting 
of the Canadian Institute of Mining and Metallurgy, held in Toronto, Ontario, Apr. 17-19, 1950. 

Northern Miner, Government Gives Impetus to Uranium Production: Vol. 36, No. 4, Apr. 20, 1950, p. 5. 
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The price paid for uranium oxide includes all radioactive elements in the con- 
centrates. Reimbursement will be made for other valuable metals that may be 
contained in the concentrates. 

Mexico.—The Mexican Government was reported in 1950 to be 
investigating uranium deposits in the States of Chihuahua, Guerrero, 
and Oaxaca“ and planning to erect a large plant for treating 
uranium ores.“ | 

EUROPE 


France.—Three uranium-mining centers in France were particularly 
active in 1950—Grury, in Saóne et Loire; Lachaux, in Puy de Dóme, 
25 kilometers southwest of Vichy; and La Crouzille, in Haute Vienne, 
20 kilometers north of Limoges." Mining operations reached a 
depth of 80 meters at Grury, and a fair tonnage of medium and low- 
grade ore was extracted. At Lachaux, a substantial tonnage of low- 
grade ore was mined, enough to warrant construction of mechanical- 
concentrating and chemical-processing plants. La Crouzille, where 
representatives of the Commissariat a l'Energie Atomique discovered 
a pitchblende deposit in 1948, was the main center of activity. On 
J 10, 1950, the first shaft at La Crouzille was placed in operation 
with appropriate ceremonies.“ Continuity of the deposit was said 
to be remarkable. The new mine is 100 meters deep and equipped 
with & surface plant of the most-modern type for the recovery of 
uranium. 

Italy.—Prospecting for uranium was active in Sardinia in 1950. 
The Mining Department of the Ministry of Industry and Commerce 
was reported prospecting a property in Calabria, southern Italy.“ 
The Azienda Minerali Metallici Italiani was authorized by the Italian 
Government to start development of the uranium deposits in the 
Aosta Valley.” In Arbatax, Sardinia, uranium deposits were dis- 
covered and were to be taken over by a new organization, Societa 
Mineraria e Chemica per l'Uranio, of Milan 3 Deposits of uranium 
reported to have been found south of Turin were to be examined by 
Italian Government representatives.” 

Spain.—Discovery of radioactive ore was reported in 1950 at San 
Martin de Oscos in the Province of Oviedo, northwestern Spain,® 
and uranium was said to have been found at the Santa Matilde mine 
in the Province of Lerida.“ 

U. S. S. R.—A description of Soviet uranium mining in East Germany 
was issued on August 23, 1950, by the British Control Commission.“ 
It stated that 300,000 Germans had been drafted by the Russians 
and the East German Government to mine ore. Operations were 
said to be on a 24-hour intensified basis aimed at producing a maximum 
of uranium regardless of wastage in manpower and material. Wismuth 
A. G., the Soviet monopoly that controls all uranium production in 
the Russian zone, was reported to have its own staff of secret police, 
immunity before all German courts, power of life or death over the 

45 Mining Journal, vol. 236, No. 5,984, Apr. 28, 1950, p. 428. 
a i and Mining Journal, vol. 151, No. 3, March 1950, pp. 134-136 


E ; 
4 Roubault, e [Uranium in the World): Le Monde (Paris), Nov. 16, 17, and 18, 1950. 
Echo des mines et de la metallurgie, No. d dn August 1950, p. 346. 


su Mining World, vol. 12, No. 8, July 1950, p. 49. 
Lad Bulletin of the Atomic Sclentists, Russian Uranium Procurement: Vol. 6, No. 10, October 1950, p. 318, 
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miners, authority to take over any village or property, and unlimited 
access to East German funds. 

New uranium operations by the Russians in East Germany reported 
in 1950 included exploitation in the Katzhvette area, Province of 
Thüringia,“ and the opening of a new mine near Weringerode in the 
Harz Mountains." A concentrator was erected in 1950 at the Buhovo 
mine, situated about 18 miles from Sofia, Bulgaria. "The mine is said 
to be the largest uranium producer in the Balkans.“ A high-grade 
uranium deposit was reported to have been discovered about 35 miles 
southwest of Prague, Czechoslovakia,” and a number of new mines 
were said to be in operation in the Bohutice area in Bohemia.“ 
Uranium deposits were discovered near the Polish border town of 
Goerlitz, southeast of Berlin.“ 

United Kingdom.— The Department of Scientific and Industrial 
Research announced in 1950 discovery of about a million tons of 
uraniferous black shale in north Wales.” The deposits, known as the 
Dolgelly black shales, are too low-grade to be economically important, 
containing 80 grams of UzOs per ton, which is below the minimum 
content established by the Ministry of Supply. 


AFRICA 


Belgian Congo.—Early in 1950 the British Treasury sold 1,667,961 
ordinary shares of Tanganyika Concessions, Ltd., to an Anglo- 
Belgian group; 600,000 of these shares were subsequently acquired 
by American interests. Tanganyika Concessions holds a 14.5-per- 
cent share interest, with 20 percent voting rights in Union Miniére du 
Haut Katanga, operator of the Shinkolobwe mine in the Belgian 
Congo, the world's largest producer of high-grade uranium and one 
of the main sources of uranium metal used by the United States.“ 

Mozambique.—In 1947 a uranium-bearing titanium mineral, 
resembling davidite from Radium Hill, South Australia, was found at 
Mavuzi in the Tete district.“ Uranium mineralization is distributed 
scantily over an area of about 300 square miles north of the commun- 
ity of Tete. Exploration at Mavuzi was undertaken e by the 
British South Africa Co., New Consolidated Gold Fields, Ltd., and 
Gold Fields Rhodesian Development Co., Ltd. About 150 tons of 
ore assaying up to 8 percent UO were produced, the largest part 
being sold in France.“ l B 

Nigeria.—Monazite and thorite (thorium silicate containing 50—70 

ercent ThO;) occur as minor constituents in the placer-tin deposits. 

n 1949 the United Kingdom Ministry of Supply announced a guar- 
anteed price, effective for 10 years, at which it would buy thorium 
mineral concentrates: For concentrates sold as monazite a basic 
price of £50 per long ton, f. o. b. Jos or Dukura, bagged, combined 
monazite and thorite content not less than 95 percent, a £3 bonus to 
be added for each percent by which the thoria (ThOz) content exceeds 

3 Mining World, vol. 12, No. 8, July 1950, p. 49. 

5 Mining World, vol. 12, No. 4, April 1950, p. 44. 

5 Engineering and Mining Journal, vol. 151, No. 9, September 1950, p. 142. 

3% Mining World, vol. 12, No. 1, January 1950, p. 52. 

é Mining Journal, vol. 234, No. 5,970, Jan. 20, 1950, p. 70. 

61 Chemical and Engineering News, vol. 28, No. 14, Apr. 3, 1950, p. 1124. 

é Engineering and Mining Journal, vol. 151, No. 10, October 1950, p. 150. 

^ Mining Journal (London), May 1951, p. 177. 

4 Bannister, F. A., and Horne, J. E. T., A Radioactive Mineral from Mozambique Related to Davidite: 
Mineralog. Mag., vol. 20, No, 209, June 1950, pp. 101-112 


as Davidson, C. F., and Bennett, J. A. E., The Uranium Deposits of the Tete District, Mozambique: 
Mineralog. Mag., vol. 29, No. 211, December 1950, pp. 291-303. 


URANIUM, RADIUM, AND THORIUM 1271 


6 percent; for concentrates sold as thorite, payment of £6 10s. for 
each percent ThO;, minimum of 15 percent 'ThO;, additional consider- 
ation to be made for abnormally high uranium content.“ Despite 
the foregoing purchase guarantee, there was little resultant produc- 
tion of either thorite or monazite, the prices offered being too low to 
cover the cost of recovery.” 

Union of South Africa.—In December 1950 an agreement was con- 
cluded by representatives of the United States, United Kingdom, and 
the Union of South Africa for the recovery of uranium as a byproduct 
in the processing of South African gold ores and for the sale of the 
uranium to the United States and the United Kingdom. The agree- 
ment marked successful completion of several years' intensive research 
and development by the three nations on the problem of recovering 
uranium economically from the gold ores. Although the uranium 
content of the ores is small, potential production of uranium is rela- 
tively large because of the great quantity of ore processed. Mining 
companies initially engaging in the project are West Rand Con- 
solidated Mines, Ltd., Daggafontein Mines, Ltd., Blyvooruitzicht 
Gold Mining Co., Ltd., and Western Reefs Exploration € Develop- 
ment Co., Ltd. Design and construction of uranium-recovery plants 
will proceed on an expedited basis under the agreement. Negotiations 
leading to the agreement were & continuation of those held a year 
previously.“ 

ASIA AND AUSTRALIA 


Australia.—Near the end of 1950, the Mines Department announced 
that a £A50,000 program would soon be undertaken at the Radium 
Hill deposit near Olary, South Australia, said to be the most im- 
portant uranium occurrence in the Commonwealth. Plans included 
thorough testing of the ore, installation of a sampling mill, develop- 
ment of concentrating processes, and erection of a pilot plant, to be 
followed by commercial exploitation of the deposit. During 1950 
the Commonwealth Government explored and drilled a number of 
deposits discovered in several different regions of Australia, including 
those found in the Rum Jungle field near Darwin in Northern Ter- 
ritory.” A lode deposit containing torbernite was discovered along 
the main north-south road at Fergusson River, 176 miles south of 
Darwin, and was judged to be one of the more significant discoveries 
made in the Territory.” 

India.—The Government of India announced in April 1950 that 
rewards would be paid for the discovery of deposits of uranium ore 
in India. The new deposits would have to be at least 100 miles from 
already-known deposits. Such new deposits, if capable of producing 
100 tons of uranium oxide in ore that assays not less than 0.4 percent 
UO, will command a reward up to Rs. 10,000. Grants-in-aid for 
mine development were made available to applicants who produce 
and deliver not less than 20 tons of uranium ore from a concession 
or mining lease not previously worked for uranium. 

6 Williams, Harris H., Third Quarterly Report for Nigeria: American Consulate General, Lagos, Nigeria, 
Consular Rep. 112, Oct. 8, 1949, pp. 24. 

*' Geological Survey Department, Annual Report for the year 1949-50: Kaduna, Nigeria, 1951, P 9. 

és U. S. Department of State Bulletin, United States, United Kingdom, and South Africa Reach Agree- 
ment on Uranium Production: Vol. 24, No. 000, Jan. 1, 1951, pp. 25-29. 

$5 Mining World, vol. 12, No. 13, December 1950, pp. 41-43 


* Industrial and Mining Standard, Radioactive Minerals in Northern Territory: Vol. 105, No. 2,682, 
Oct. 5, 1950, p. 17. 
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On July 11, 1950, the Government of India announced its decision to 
purchase all stocks of uranium in India in the hands of dealers or mine 
owners. A minimum uranium content equivalent to 10 percent by 
weight of uranium oxide in the ores or concentrates will normally be 
required. Payment will be made at the minimum rate of Rs. 9 per 
pound of contained uranium oxide, f. o. b. station of despatch, and the 
rate will be guaranteed for 5 years. Consideration will be given to the 
commercially recoverable value of any associated mineral constituents 
of the ores. The announcement pointed out that under the Atomic 
Energy Act XXIX of 1948 uranium was a “prescribed” mineral and 
could be compulsorily acquired by the Government, and that it would 
therefore be advantageous for dealers and mine owners or persons 
possessing stocks of uranium to sell such stocks to the Government of 
India at an early date. 
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Vanadium 


By Hubert W. Davis 


be 
GENERAL STATEMENT 


E security reasons, publication of figures on production and 
consumption of vanadium ore in the United States since 1947 has 
been suspended. 


DOMESTIC PRODUCTION 


The center of domestic vanadium-ore mining in the United States 
is the Colorado-Utah region. Small outputs &re made in Arizona, 
Nevada, and New Mexico, and vanadium-bearing phosphate rock is 
mined in Idaho. 


TABLE 1.—Vanadium in ores and concentrates produced in the United States, 


1938-47 ! 

Year Pounds Year Pounds 
EE 1. 613, 155 194333 5, 586, 492 
1839“uv;ri 8 1, 984, 068 EOE E EE E 3, 527, 004 
940 


1 Data for 1940-47 are receipts at mills and Government purchasing depots. 


USES 


About 90 percent of the vanadium used is consumed as ferrovana- 
dium in the manufacture of tool steels, engineering steels, high-strength 
structural steels, non-aging rimming steels,! and special wear-resistant 
cast irons. Some ferrovanadium is used in welding-electrode coatings 
and as a deoxidizer, and some metal is utilized 1n magnets. Some 
vanadium oxide is also used in the production of tool steel. The largest 
uses of vanadium oxide and ammonium metavanadate are as catalysts, 
in glass and ceramic glazes, for driers in paints and inks, and for labora- 
tory research. Ductile vanadium, 99.8 percent pure, was made 
available in 1950.? 

PRICES 


For many years vanadium ore has been quoted at/27X cents & pound 
of contained V3O,. This quotation, however, disregards the grade of 
the ore or the presence or absence of objectionable impurities—matters 


1 Epstein, S., and others, Vanadium-Treated, Non-aging Rimming Steel for Deep Drawing Quality 
Sheet: Jour. Metals, vol. 188, No. 6, June 1950, pp. 830-834. 


Epstein, S., and Frame, J. W., New Vanadium Steel for Deep Drawing Sheets: Iron Age, vol. 166, No. 15, 
Oct. 12, 1950, pp. 158-163. 


3 Iron Age, Pure Vanadium Now in Limited Production: Vol. 166, No. 14, Oct. 5, 1950, pp. 95-96. 
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important to the refiners, inasmuch as impurities vitally affect recov- 
ery. Throughout 1950 vanadium pentoxide (technical grade) was 
quoted at $1.00 to $1.06 a pound of V4O; and ferrovanadium at $3.10 
to $3.25 a pound of contained vanadium (depending upon the grade 


of the alloy). 
FOREIGN TRADE ? 


Imports of vanadium concentrates (all from Peru) were 1,457,010 
pounds (contained vanadium) in 1950, an increase of 164 percent over 
1949. Flue dust containing 804 pounds of vanadium was received 
from Venezuela in 1950 (none in 1949). Imports of ferrovanadium 
were 130,022 pounds (gross weight) valued at $91,193 in 1950 (none 
in 1949) and comprised 34,237 pounds from United Kingdom and 
95,785 pounds from Japan. Vanadium ore and concentrates enter the 
United States free of duty. However, the rate of duty on ferro- 
v&nadium is 12X percent ad valorem and on vanadic oxide, anhydride, 
sn and compounds and mixtures of vanadium, 40 percent ad 
valorem. 


TABLE 2.—Vanadium ore or concentrates and vanadium-bearing flue dust 
imported for consumption in the United States, 1941-50 


Vanadium ore or concentrates Vanadium-bearing flue dust 


Pounds Pounds 
Year 
Value 
Gross | Vanadium Gross Maes 
weight content weight content 

111 ⁵ ³ Ä 24, 645, 686 | 2,138,608 | $1, 012, 901 (1) (i) (1) 
O AR d eae wee 36, 492, 268 2, 422, 376 1, 274, 483 624, 423 154, 028 $29, 545 
1648 WEE 22, 117, 131 2, 052, 620 1, 080, 150 748, 749 64, 3 53, 553 
199... A A 4, 247, 490 1, 284, 603 633, 719 191, 901 40, 171 28, 059 
1045 8 8, 776, 328 1, 550, 479 725, 362 133, 795 26 19, 378 
JJ A A ES 2, 784, 349 791, 057 390, 077 97, 750 20, 931 13, 480 
A 3, 274, 548 983, 869 448, 076 143, 124 71, 819 15, 483 
A A A 8 034 1, 051, 675 % A ARRE IA 
„ S 28, 551, 337 rr EE loco 

PLN ME P MS, 5, 110, 403 1, 457, 010 708, 806 9,575 804 2, 475 


1 Not separately recorded. 


Exports of vanadium ore and concentrates totaled 963 pounds 
(contained vanadium) valued at $2,615 in 1950 compared with 13,130 
pounds (corrected figure) valued at $26,266 in 1949. The 1950 exports 
comprised 476 pounds to Canada and 487 pounds to Hong Kong. 
Exports of ferrovanadium totaled 82,449 pounds (gross weight) 
valued at $183,307 in 1950 compared with 194,655 pounds valued 
at $350,558 in 1949. The 1950 exports comprised 30,462 pounds to 
Canada and 51,987 pounds to Austria. Exports of vanadium metal, 
alloys, and scrap were 4,106 pounds valued at $2,688 in 1950 compared 
with 2,754 pounds valued at $17,851 in 1949. The 1950 exports 
comprised 139 pounds to Canada and 3,967 pounds to Italy. 


3 Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. 8. Department of Commerce. 
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WORLD REVIEW 


World production of vanadium ores is limited almost entirely to 
four countries—Northern Rhodesia, Peru, South-West Africa, and the 
United States. From 1941 through 1947 output from these sources 
ranged from 1,400 to 4,400 metric tons, with the United States the 
leading producer. 

Vanadium has also been recovered commercially from phosphate 
rock, iron ore, chrome ore, magnetite beach sands, caustic soda 
solution employed in the Bayer process of refining bauxite, naphtha 
soot collected from the smokestacks of ships and industrial plants, and 
vanadiferous ashes derived from asphaltites. 

Because complete information on the quantity of vanadium re- 
covered as byproducts of iron ore and other raw materials is lacking, 
it is not possible to determine world production of vanadium from all 
sources. Consequently, table 3 reflects only the production of 
vanadium in ores and concentrates for the countries listed plus the 
ee recovered in the United States as a byproduct of phosphate 
rock. 


TABLE 3.—World production of vanadium in ores and concentrates, 1941-50, in 
metric tons 


{Compiled by Berenice B. Mitchell] 


——————2—o—— | eee | ces — | eee | en | ee | aae 


ee 2 22 ees mm —j— . em e zg o 
——— oem —ͤ—ũ——ä— e ez 14 ́ 1 ss ele we s se sls seess sle ess ss sz less sgs ef ence se ele ses zs slssss ng 


South-West Africa..........- 269 
United States (shipments) ?..| 1,140 


——— 2—2—— | Ü— — . —— | ——a—— | ———À | — . ————— | —À—À 


2, 767 | 2,674 


1 Figure not available. 

3 Less than 1 ton. 

3 Includes also vanadium recovered as a Wee of phosphate-rock mining. 

* Bureau of Mines not at liberty to publish figure. 

$ Total represents data only for countries shown in table and excludes vanadium in ores produced in 
French Morocco, Spain, and U. 8. S. R., for which figures are not available; the total also excludes quan- 
tities of vanadium recovered as byproducts from other ores and raw materials. 


Northern Rhodesia.—The Rhodesia Broken Hill Development Co., 
Ltd., is the only producer of vanadium in Northern Rhodesia. There 
was no production in 1950, although shipments were made from 
stock. Output of vanadium oxide was 293 long tons averaging 91.89 
percent VO; in 1949. 

Peru.—The famous Mina Ragra mine of the Vanadium Corp. of 
America in the Andes near Ricran, Department of Junin, has been 
an important source of vanadium since 1907, when production was 
begun. Output in Peru was 779 metric tons of V,O; in 1950 compared 
with 814 tons of V.O; in 1949. 

South-West Africa.—The Abenab West lead-vanadium mine of the 
South-West Africa Co., Ltd., was the chief producer of vanadium in 
South-West Africa in 1950. Some was also produced by P. Weidner. 
Output of ore and concentrates (V;O, content) was 580 short tons 
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in 1950 compared with 320 tons in 1949. Exports of ore and con- 
centrates (V,0; content) were 756 short tons, of which 66 tons went 
to Belgium, 147 tons to France, 251 tons to the United Kingdom, and 
292 tons to the Netherlands. The flotation plant of the company 
commenced operation May 1, 1950. 


1 
Zinc 
By Richard H. Mote and Esther B. Miller 


P 
GENERAL SUMMARY 


ESPONDING to the demand generated by the outbreak of 
R Korean hostilities and acceleration of the National Defense 

Program, the zinc industry produced a greater quantity of slab 
zinc in 1950 than in any prior year in the peacetime history of the 
United States. Output totaled 910,437 short tons, including 65 
percent from domestic ores, 28 percent from foreign ores, and 7 
percent from secondary sources. Domestic mine production of 
recoverable zinc rose 5 percent over 1949 to total 623,375 tons but 
was well below the World War 11 average (719,000 tons per year). 
Imports of zinc contained in ore and concentrates increased 13 percent 
to 272,538 tons and imports of slab zinc rose almost 23 percent to 
155,974 tons. 

Despite the record production and high level of imports the slab- 
zinc supply in 1950 was insufficient to fill all demands. Stocks at 
primary and secondary smelters were reduced 91 percent during the 
year to less than 9,000 tons on December 31, the smallest reserve 
since November 1925. Consumers’ inventories were also reduced 
during the year and on December 31 were 26 percent under the 
quantity on hand on January 1. 

The stringent supply situation prevalent throughout most of the 
year was reflected in increases in the price of slab zinc. The quotation 
for Prime Western grade zinc at East St. Louis ranged between 9.75 
and 10.00 cents per pound during the first quarter of 1950. Beginning 
March 27, the price began to rise, and every change thereafter was 
upward until September 7, when it reached 17.50 cents, where it 
remained for the balance of the year. 

1 This report deals primarily with the smelter branch of the industry. Fuller details of zinc mining are 


given in the various State reports of this volume. As some zinc oro is used directly in the manufacture of 
zinc pigments, see also the chapter on Lead and Zinc Pigments and Zinc Salts. 
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TABLE 1.—Salient statistics of the zinc industry in the United States, 1941-45 
(average) and 1946-50 


1941-45 1946 


(average) 1947 1948 1949 1050 
Production of primary slab zinc: 
By sources: , 
m domestic ores........ short tons..| 583,669 | 459.205 | 510,058 | 537,966 | 501,454 | 588, 291 
From foreign ores................ do....| 274,344 | 269,057 | 292,437 | 249,798 | 223,328 | 255, 176 
„„ ec dan cma eR do....| 858,013 | 728.262 | 802,495 | 787,764 | 814,782 | 843, 467 
BD 
lectrolytic........... percent of total. 33 37 40 40 41 
n do- 67 61 63 60 60 
Production of redistilled secondary slab 
III short tons. 51, 838 44, 516 59, 542 62, 320 55, 041 66, 970 
Stocks on hand at primary smelters 
C/ AAA une ERES short tons. 152,645 | 175, 513 67, 046 19, 179 | 190, 710 7, 920 


ce: 
Prime Western at St. Louis: 


Average for period. . cents per pound.. 8.10 8. 73 10. 50 13. 58 12.15 13. 88 
Highest quotation............... do.... 8. 25 10. 50 10. 50 17.50 17. 50 17.50 
Lowest quotation................ do.... 7.25 8. 25 10. 50 10. 50 9. 00 10. 00 
Y early average at London do.... 4.74 7.75 12. 58 14. 38 14. 41 14. 89 


Mine production of recoverable zinc 2 


4 short tons..| 718,869 | 574,833 637,608 | 629,977 | 593,203 | 023,375 
'Tri-8tate district (Joplin) 

percent of total. 28 24 17 14 13 13 

Western States do.... 43 48 54 58 60 59 

Eege A 53 do 29 28 29 28 27 28 


World smelter production of zinc 
short tons. . I, 831, 000 |1,528, 000 , 758, 000 |1, 872, 000 1. 996, 000 |2, 142, 000 


1 Revised figure. 
2 Includes Alaska. 


GOVERNMENT REGULATIONS 


Government controls over the zinc industry were introduced in the 
latter part of the year. Inventories were controlled by National 
Production Authority Regulation No. 1, effective September 18, 1950, 
and NPA Notice No. 1, effective December 27, 1950. NPA Regu- 
lation No. 1, designed to prevent accumulation of excessive inventories 
of materials in short supply, limited the quantities of such materials 
in stock to a practicable minimum working inventory. Zinc items 
covered by this regulation included slab zinc, zinc-base alloy, zinc 
dust, zinc oxide, and zinc and zinc-base alloy scrap. NPA Notice 1, 
issued to prevent hoarding of strategic materials, prohibited the 
accumulation, exceeding reasonable demands of business or for 
resale at prices over prevailing market prices, of certain designated 
materials, including slab zinc, zinc-base alloy, all zinc products (such 
as rolled and extruded shapes, wire, and castings), and zinc and zinc- 
base alloy scrap. 

Priority ratings for defense orders were established in several 
regulations issued by the NPA. Regulation No. 2, effective October 
3, 1950, authorized the assignment of a “defense-order” or “DO” 
rating to defense orders and gave priority to such orders. NPA 
Order M-9, effective November 16, 1950, applied particularly to 
p and fabricators of zinc and dealers in zinc and zinc products. 

nder this order & producer of zinc, zinc dust, or zinc oxide was not 
required to accept rated orders for shipment in any one month in 
excess of 10 percent of his production. A fabricator of zinc-base 
alloys was not required tofaccept rated orders in any one month 
exceeding 20 percent of his average monthly shipments of products 
daring the first 8 months of 1950. Similarly, fabricators of sheet 
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zinc, strip zinc, zinc wire, zinc rod, zinc shapes, and zinc plate were 
not required to accept orders exceeding 15 percent of the average 
monthly shipments of such products during the first 8 months of 1950. 
A dealer was not required to accept rated orders for shipment in any 
one month of a total tonnage that exceeded 15 percent of the total 
quantity available to him during the month. The order further 
stipulated that producers and fabricators were not required to accept 
rated orders received less than 30 days before the first day of the 
month in which shipment was requested. 

NPA Order M-15, restricting civilian use of zinc metal and zinc 
metal products, was issued effective December 1, 1950, and limited 
civilian consumers of zinc metal and zinc-metal products during 1951 
to an average quarterly rate of 80 percent of the use during the first 
6 months of 1950. The order further specified that inventories 
were to be held to a 45-day supply or a “practicable minimum working 
inventory,” whichever was less. 


DOMESTIC PRODUCTION 


Statistics on zinc production are compiled both on a mine basis 
and on a smelter basis. The mine-output data, based upon the 
zinc content of ores and concentrates produced (adjusted to account 
for average smelting losses), form an accurate measure of domestic 
zinc output from year to year. Smelter production of slab zinc from 
domestic ores represents a more accurate figure of actual zinc recovery 
but usually differs from the mine figure owing to a time-lag between 
mine or mill shipments and smelter production. Over a period of 
years, these variations tend to balance out within the limits of 
statistical error. 

MINE PRODUCTION 


Zinc mining in the United States is centered largely in five areas— 
the Tri-State area of southeastern Kansas, southwestern Missouri, 
and northeastern Oklahoma; Tennessee-Virginia; Sussex County, 
N. J.; St. Lawrence County, N. Y.; and the Western States (princi- 
pally Idaho, Montana, Arizona, Colorado, Utah, New Mexico, 

evada, and Washington, in descending order of production in 1950). 

Mine production in tbe combined Western States increased 3 
percent in 1950 compared with 1949. Almost 59 percent of the total 
domestic output of zinc in 1950 (60 percent in 1949) was produced 
in the Western States. . 

Idaho continued to be the largest producer of zinc in the United 
States, about 98 percent of the State total in 1950 coming from the 
Coeur d'Alene region end most of the remainder from the Warm 
Springs district. Zinc-lead ore and old tailings concentrated yielded 
91 percent of the State total zinc; old zinc slag smelted and fumed, 
5 percent; and zinc ore concentrated and lead ore concentrated, 
3 percent. The Star mine near Burke in the Coeur d'Alene region 
remained the largest Idaho zinc producer; it was followed by the 
Page, Morning, Bunker Hill and Sullivan, Sidney, Frisco, Bunker 
Hill slag dump, Spokane-Idaho, and Tamarack. These nine prop- 
erties supplied 83 percent of Idaho’s total zinc in 1950. 

ing to a record high output at the Butte Hill mines and dumps 
of the Anaconda Copper Mining Co., Montana zinc production 
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advanced 25 percent in 1950 to 67,678 tons, which placed the State 
second among the zinc-producing States, a position unattained since 
1920. During 1950 Anaconda company-owned operations at Butte 
supplied 79 percent of the State's zinc output. Other important 
zinc producers during the year were the Emma mine, East Helena 
old aes dump, the Travona mine in Silver Bow County, and the 
Mike Horse property at Flesher in Lewis and Clark County. These 
five operations produced nearly 99 percent of the State total zinc 
output. Of Montana zinc in 1950, 96 percent was derived from zinc- 
lead ore, nearly 4 percent from zinc ore and old slag, and the small 
remainder from gold, silver, lead, and copper ores. 

Arizona zinc output in 1950 declined 14 percent from the record 
attained in 1949 owing largely to a smaller production ofzinc-lead 
ore from the Copper Queen mine at Bisbee. Although zinc output 
at the Copper oe mine dropped 41 percent, the property remained 
the largest producer in Arizona. Other important producers of zinc, 
in order of output, were the Iron King mine at Humboldt, United 
Verde branch of the Phelps Dodge Corp. at Jerome, San Xavier mine 
near Sahuarita, St. Anthony property at Tiger, Flux group near 
Patagonia, Magma mine in Pinal County, Republic & Mammoth 
mine at Dragoon (Coronado Copper & Zinc Co.), and Old Dick 
property at Bagdad. More than 77 percent of the State total zinc 
came from zinc-lead ore and most of the remainder from zinc, zinc- 
copper, and zinc-lead-copper ores. 


TABLE 2.—Mine production of recoverable zinc in the United States, 1941-45 
(average) and 1946-50, by States, in short tons 


1941-45 
State (average) 1M6 | 1947 | 194 | 1949 | 1950 


EE PAE GE 25 22 2 6 
Nn... 24. 799 43, 665 54, 644 54, 478 70, 658 60, 480 
e ders 4, 257 6, 877 5, 415 6,3 7, 7,551 
E A A 33, 552 36, 147 38, 745 45, 164 47,703 45, 776 
A A A A 85, 577 71, 507 83, 069 86, 267 76, 555 87, 890 
IN A 8 41, 312 16. 770 45, 679 59, 095 54, 195 67, 67. 
NEVA rss ee code ise d 16, 22, 649 16, 970 20, 288 20, 443 21, 606 
New Meri ooo 46, 974 36, 103 44, 103 41, 502 29, 346 29, 263 

Fl E AA Diarias 6 21 
South Dakota......................... G 19 7 K 
l! ũ ²˙uP . ⅛ —w:; ß 44 Jö ˙˙¹ AAV EE 
/ 41. 422 28, 202 43, 673 41. 490 40, 670 31, 678 
Washington 12. 904 11, 329 13, 800 12, 638 10. 740 14, 807 
P/ ⁵˙ i 8 307. 066 273, 383 346, 165 366. 298 357, 527 366, 756 
SSeS OES . Le eee 
West Central States: 

, A IAS: 161 18 1 8 
AA ⁵ð i eee ces oes 59, 264 47, 703 41, 497 35, 577 29, 433 27, 176 
II E e zewDawcre c eEE or D aare 508 22, 234 17, 074 6, 463 5,911 8, 189 
Oklaboma......................-...--.. 117, 589 69, 552 51, 062 43, 821 44, 033 40, 739 
/ ³˙· A 206. 522 139, 574 109, 651 85, 892 79, 378 82, 112 
|——————— M1 CO Ss L See | See 

States east of the Mississippi River: 
ele GE 8, 002 10, 073 12, 980 18, 157 26, 982 
TA EE 314 639 731 
Nenn ⅛˙ͤ8u 88. 473 64. 454 76, 871 76, 332 50, 984 55, 029 
r rs 38, 154 32, 515 34,116 34, 566 37,973 38, 321 
Inne 39, 312 24,614 31, 212 29, 524 29, 788 35, 326 
ins cou kaewns 18, 650 16, 905 16. 788 15, 882 13, 166 12, 306 
SCODSING ee EES 12, 232 14, 276 12, 224 7, 864 5, 295 5,72 
TO iaa 205, 281 161, 876 181,792 177,787 156, 298 174, 507 
SSS SESS SS EE —— — ͤ H—⅛— 
Grand total.. | 718, 869 | 574, 833 | 637, 608 | 629,977 | 593,203 | 623,375 


E E E TT DELS 
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TABLE 3.— Mine production of recoverable zinc in the United States,’ 1949-50, 
by months, in short tons 


Zinc production in Colorado declined slightly in 1950 after 4 years 
of successive increases. In Summit County at Kokomo, depletion 
of ore reserves in the Victory-Lucky Strike-Wilson-McKinley group 
of mines caused this large producer to close April 19. The subsequent 
decrease in Summit County's zinc output was partly offset by 
expanded production in Eagle, San Miguel, and Lake Counties 
and reopening in July of the Rico Argentine mine in Dolores County, 
closed since May 1949. The leading zinc producers, in order of DAL 
were the Eagle mine, Eagle County; Treasury Tunnel-Black Bear 
(Idarado) group, San Miguel County; Resurrection group, Lake 
County; Victory (American Smelting & Refining Co. Kokomo unit), 
Summit County; and Smuggler Union-Montana group, San Miguel 
County. Zinc, zinc-lead, and zinc-lead-copper ores yielded 93 percent 
of the Colorado total zinc in 1950. 

Utah zinc output in 1950 decreased 22 percent from that in 1949 
and was the smallest since 1946. This loss resulted mainly from the 
closing dune part of the year of the United States & Lark property at 
Bingham and from reduced zinc output of mines in the Park City, 
Ophir, and Rush Valley (Stockton) districts. The Lark mine was 
shut from July 16 through October 28 because of a fire in the lower 
levels; the United States mine was idle 2 months owing to & labor 
strike. Despite the fire and labor difficulties that lowered zinc output 
in 1950 about 27 percent under 1949, the United States € Lark 
property remained by far the largest producer of zinc in Utah. 

It was followed by the properties of the Chief Consolidated Mining 
Co., Park Utah Consolidated Mines Co., New Park Mining Co., 
Butterfield group, and Honorine, Cardiff, Hidden Treasure, and 
Calumet mines. These nine properties supplied 97 percent of the 
Utah total zinc in 1950. Over 97 percent of the State total zinc was 
recovered from zinc-lead ore. 

Most New Mexico mines that had closed in 1949 as a result of the 
decline in the price of zinc metal reopened in 1950. In the Central 
district, the New Mexico Consolidated Mines Co. Kearney mine 
resumed operations February 27; the Kennecott Copper Corp. 
Oswaldo mine, the American Smelting & Refining Co. Ground Hog, 
&nd the United States Smelting, 1 & e Co. Bayard 
group reopened in June; and the Peru Mining Co. Pewabic mine 
reopened October 16. The Hanover mine and mill of the New Jersey 
Zinc Co., Empire Zinc Division, which had operated throughout 
1949, were closed by a work stoppage October 17, 1950, and remained 
idle the balance of the year. 'The principal New Mexico producers 
of zinc in 1950, in order of output, were the Kearney, Hanover (Empire 
Zinc), Ground Hog, Oswaldo, and Bayard groups. Nearly 94 
percent of the State total zinc in 1950 was recovered from zinc ore. 
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Nevada zinc production in 1950 was 6 percent greater than in 1949. 
Most of the output was centered in the Pioche district, Lincoln 
County, where zinc and zinc-lead ores mined and concentrated were 
the source of 91 percent of the State total zinc. Rising zinc prices in 
1950, especially after midyear, made possible movement to a Utah 
slag-fuming plant of notable tonnages of oxidized zinc ore, largely 
from mines in Clark, Eureka, and White Pine Counties and from the 
former Metals Reserve Co. World War II stockpile of Clark County 
ore at Jean, Nev. Leading Nevada producers of zinc included the 
Combined Metals Reduction Co. Pioche group and Ely Valley 
Mines, Inc., Ely Valley mine, both in the Pioche district, Lincoln 
County; the Copper Canyon Mining Co. Copper Canyon mine, 
Battle Mountain district, Lander County; and the L. F. Jacobson 
Yellow Pine mine, Yellow Pine district, Clark County. Over 78 
percent of the Nevada total zinc in 1950 was recovered from zinc-lead 
ore and most of the remainder from zinc ore. 

Recoverable zinc production in Washington in 1950 reached the 
highest level on record, owing mainly to a marked increase in tonnage 
of zinc-lead ore milled at the Grand view mine. The Grand view prop- 
erty replaced the Pend Oreille mine as the State's leading zinc pro- 
ducer; it was followed by the Holden and Deep Creek and Anderson 
mines. These properties supplied nearly 99 percent of the State total 
zinc. Zinc-lead ore supplied over 74 percent of the total zinc in 1950, 
zinc-copper ore 16 percent, and zinc ore nearly 9 percent. 

alifornia zinc production in 1950 exceeded the previous years’ 
yield by a small margin. The Anaconda Copper Mining Co. Darwin 
group of mines dominated the State output and was followed, in second 
place, by the Coronado Copper & Zinc Co. Afterthought mine, Shasta 
County, which resumed operation in August, 1950 after over 1 year of 
inactivity. In addition, the Anaconda Copper Mining Co. Shoshone 
oup; the Penn Chemical Co. Penn mine, Campo Seco district, 
alaveras County; and the'J. Q. Little Carbonate King zinc mine, 
Ivanpah district, San Bernardino County—the latter a shipper of 
oxidized zinc ore to a slag-fuming plant—contributed to the State total 
recoverable zinc. Over 65 percent of the California output in 1950 
was derived from zinc-lead ore, 23 percent from zinc ore, and the 
remainder from lead ore. | 

In Oregon a small tonnage of zinc was recovered from ores from the 
Bohemia district, Lane County. 

Zinc production in the Tri-State district, which has been DUE 
since 1942, advanced slightly in 1950 as a result of increased zinc an 
lead concentrate prices during the latter half of 1950. Output lagged 
during the first quarter of the year, when concentrate prices were low. 
In the second quarter zinc prices improved somewhat, while lead 
prices remained low, causing district ore production to rise about 5 
percent. Continued advances in prices for zinc and lead concentrates 
resulted in a 31-percent increase in mine output during the latter half 
of the year compared with the first half. The five principal zinc 

roducers in the Tri-State district in 1950, in order of output, were: 
Ea le-Picher Mining & Smelting Co. (Oklahoma and Kansas); Nellie 
B. Mining Co. (Oklahoma); National Lead Co., St. Louis Smelting & 
Refining Division (Kansas); Federal Mining & Smelting Co. (Okla- 
homa and Missouri); and Dale Mining Co. (Missouri). ee 

Zinc production from mines in the States east of the Mississippi 
River increased 12 percent over 1949 in 1950. Production was re 
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FIGURE 1.—Mine production of recoverable zinc in the United States, 1942-50, by months, in short tons. 


orted in Illinois, Kentucky, New Jersey, New York, Tennessee, 

irginia, and Wisconsin. The principal producer was again the New 
Jersey Zinc Co., operating the Franklin and Sterling Hill mines in 
New Jersey and the Austinville mine in Virginia. In Kentucky and 
Southern Illinois, zinc is produced chiefly as & byproduct or coproduct 
. with fluorspar. The principal producers in this area were the Ozark- 
Mahoning Co. and the Minerva Oil Co. During the latter part of 
the year the Alcoa Mining Co. began producing and concentrating 
zinc ore from its newly developed Hutson mine in Kentucky. Output 
from the Kentucky-Southern Illinois area was 2 percent greater in 
1950 than in 1949. New Jersey production was 8 percent greater 
than in 1949. Franklin and Sterling Hill, the two producing mines, 
operated continuously after resumption of work with the ending of a 
labor strike at the Palmerton, Pa., zinc smelter January 26. New 
York mines produced about the same quantity of zinc as in 1949, 
despite closing of the Universal Exploration Co. Hyatt mine on May 
15. Other producers in New York during 1950 were the Balmat and 
Edwards mines, operated by the St. Joseph Lead Co. In Tennessee, 
zinc output increased 19 percent over 1949. The leading producers 
were: The American Zinc Co. of Tennessee, operating the Athletic, 
Grasselli, Jarnagin, and the Mascot No. 2 mines; the Universal 
Exploration Co.; and the Tennessee Copper Co. Production of zinc 
in 1950 in Virginia declined 6 percent compared with 1949, chiefly 
due to a labor strike from October 9 to November 23 at the Austinville 
mine of the New Jersey Zinc Co. The Wisconsin and Northern Illinois 
region reported a 50-percent increase in zinc output in 1950, most of 
which can be attributed to new operations of Calumet € Hecla Con- 
solidated Copper Co. near Shullsburg, Wis., and the Eagle-Picher 
Mining & Smelting Co. near Galena, Ill. Other producers in the area 
include the Dodgeville Mining Co., Dodgeville, Wis. (operations 
resumed in July); the Vinegar Hill Zinc Co. near Shullsburg; and the 
Tri-State Zinc, Inc., in Illinois. 

The 25 leading zinc-producing mines in the United States in 1950, 
listed in table 4, yielded 61 percent of the total domestic zinc output; 
the 3 leading mines produced over 21 percent and the 6 leading mines 
nearly 32 percent. 

Detailed information on the production of mines and mining dis- 
tricts in the United States may be found in the chapters of this 
volume dealing with the mine production of gold, silver, copper, 
lead, and zinc in the various States. 
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SMELTER PRODUCTION 


During 1950, 18 primary zinc-reduction 898 were in operation; 
9 operated with horizontal retorts exclusively, 4 with vertical retorts 
exclusively (1 electrothermic), and 5 with electrolytic methods. 

Horizontal-Retort Plants. —The total number of retorts reported at 
horizontal-retort primary plants in 1950 was 54,624, a 2-percent 
reduction from the 55,584 retorts on December 31, 1949, at plants 
that operated during that year. Of the total retorts reported, 
52,484 (96 percent) were in use at the close of 1950 compared with 
51,652 (93 percent) in operation at the end of 1949. 

Vertical-Retort Plants.—Four vertical retort continuous distilling 
plants operated pure Ce The total number of vertical retorts 
increased from 79 on December 31, 1949, to 88 at the end of 1950. 
At the close of the year 82 vertical retorts were in operation. 

Electrolytic Plants.—Five electrolytic zinc reduction plants were 
in operation during 1950. There was a total of 3,360 cells at the 
plants on December 31, 1950, of which 3,322 (99 percent) were in 
operation. The number of cells at the end of 1949 was 3,370, of 
which 3,235 (96 percent) were operating. 

Smelting Capacity.—Irrespective of additions or subtractions of 
smelter recovery units, statistics on domestic smelting capacity vary 
from year to year, owing to changes in metallurgical practices among 
the various plants. According to reports to 15 Bureau of Mines, 
the ane reduction plants in the United States on December 31, 1950, 
had a stated annual capacity of 1,044,000 tons of slab zinc under 
normal operating conditions, allowing tor necessary shut-downs for 
repairs. This figure, which compares with a 1,035,000-ton reported 
capacity at the end of 1949, indicates that 1950 output was 87 percent 
of capacity. Horizontal- and vertical-retort plants operated. at 86 
percent of a stated 619,000-ton capacity (82 percent of a 621,000-ton 
capacity in 1949), electrolytic plants at 93 percent of a 369,000-ton 
capacity (90 percent of 362,500-ton capacity in 1949), and secondary 
smelters at 69 percent of a 56,000-ton capacity (62 percent of a 
- 52,000-ton capacity in 1949). 

Waelz Kilns.—The following companies operated Waelz kilns in 
1950: 


Arkansas: Fort Smith—The Residue Co. 
Illinois: 
Danville—The Hegeler Zinc Co. 
Fairmont City—American Zinc Co. of Illinois. 
La Salle— Matthiessen & Hegeler Zinc Co. 
Kansas: Cherryvale— National Zinc Co., Inc. 
Oklahoma: Henryetta—Eagle-Picher Mining & Smelting Co. 
Pennsylvania: 
Donora— American Steel & Wire Co. 
Palmerton— New Jersey Zinc Co. 


_ Slag-Fuming Plants.—The following companies operated slag-fum- 
ing plants in 1950 and produced impure zinc oxide, which was further 
treated to recover slab zinc: 

Idaho: Bradley—Bunker Hill & Sullivan Mining & Concentrating Co. 
Montana: East Helena— Anaconda Copper Mining Co. 


Texas: El Paso—American Smelting & Refining Co. 
Utah: Tooele—International Smelting & Refining Co. 
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During 1950 these four plants treated 652,172 tons of hot and cold 
slag, which yielded 102,826 tons of oxide fume containing 63,522 
tons of recoverable zinc. Corresponding figures for the .our operating 
plants in 1949 were 613,615, 98,263, and 65,854 tons, respectively. 

Active Zinc-Reduction Plants.—Modernization and expansion of 
existing zinc smelters and the adoption of new metallurgical tech- 
niques were important features of the zinc industry in 1950. The 
last of the old horizontal retorts with which the New Jersey Zinc Co., 
Palmerton, Pa., smelter was originally equipped was removed in 1950. 
At the end of September the company put into operation 9 new 
vertical retorts, bringing the total to 43. Installation ot the new 
retorts, which are equipped with splash condensers, is reported to 
have resulted in improved zinc recovery and higher productivity 
per retort. 

Tests to establish the advantage of mechanical overhand charging 
at horizontal retort smelters continued at the American Smelting & 
Refining Co. plant in Amarillo, Tex. A mechanical charging machine 
was used during the year on all but two blocks of horizontal retorts. 
As a result of tests on sintering raw concentrates at its Blackwell, 
Okla., smelter, the American Metal Co. began to construct a sintering 
plant with one large machine 168 feet long and 12 feet wide. This 
machine, the largest ever constructed, will have a capacity of 600 
tons of raw concentrate per day and is expected to exhibit a lower 
operating cost, greater elimination of cadmium, and a more uniform 
and desirable sinter than have heretofore been achieved on the stand- 
ard-size sintering machines. 

A list of zinc-reduction plants operating in the United States in 1950 
follows: 

Primary zinc distillers 


Horizontal-retort plants 


Arkansas: Fort Smith—Athletic Mining & Smelting Co. 
Illinois: 

Fairmont City— American Zine Co. of Illinois. 

La Salle—Matthiessen & Hegeler Zinc Co. 
Oklahoma: 

Bartlesville— National Zinc Co., Inc. 

Blackwell— Blackwell Zinc Co. 

Henryetta— Eagle-Picher Mining & Smelting Co. 
Pennsylvania: Donora— American Steel & Wire Co. 
Texas: 

Amarillo— American Smelting & Refining Co. 

Dumas— American Zinc Co. of Illinois. 


Vertical-retort plants 


Ilinois: Depue—The New Jersey Zinc Co. 
Pennsylvania: 
Josephtown—St. Joseph Lead Co. 
Palmerton— The New Jersey Zinc Co. of Pennsylvania. 
West Virginia: Meadowbrook—E. I. du Pont de Nemours & Co., Inc. 


Electrolytic plants 


Idaho: Kellogg—Sullivan Mining Co. 
Illinois: Monsanto— American Zinc Co. of Illinois. 
Montana: 
Anaconda— Anaconda Copper Mining Co. 
Great Falls—Anaconda Copper Mining Co. 
Texas: Corpus Christi—American Smelting € Refining Co. 
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Secondary zinc distillers 
Alabama: Fairfield W. J. Bullock, Inc. 
California: 
Los Angeles— American Smelting & Refining Co., Federated Metals Division. 
Torrance— Pacific Smelting Co. 
Illinois: 
Beckemeyer—American Smelting & Refining Co., Federated Metals Division. 
Hillsboro—American Zinc, Lead & Smelting Co. 
Sandoval—Sandoval Zinc Co. 
Ne Jersey: Trenton—American Smelting & Refining Co., Federated Metals 
ivision. 
New York: Tottenville— Nassau Smelting & Refining Co. 
Oklahoma: Sand Springs—American Smelting & Refining Co., Federated Metals 
Division. 
Pennsylvania: 
Bristol—Superior Zinc Corp. 
Philadelphia—General Smelting Co. 
West Virginia: Wheeling— Wheeling Steel Corp. 


ö SLAB ZINC 


The output of primary slab zinc in 1950 advanced 4 percent over 
1949 production. Output from domestic concentrates fell 1 percent. 
Production from foreign concentrates, however, rose 14 percent. 

Production of redistilled slab zinc rose 22 percent from 1949 and 
Was the highest on record. Of the 66,970 tons of redistilled secondary 
slab zinc produced in 1950, 28,411 tons (42 percent) were derived 
from primary smelters, and 38,559 tons (58 percent) were produced at 
secondary plants. 

Data on output of remelted secondary slab zinc are not included 
with those for redistilled metal. In 1950 the production of slab zinc 
recovered by remelting purchased scrap was 7,243 tons (6,045 tons in 
1949). Zinc rolling mills and other substantial consumers of slab 
zinc recovered large quantities of zinc from their own plant scrap; 
but such metal is not measured statistically, for it seldom enters the 
market as scrap. 

In addition to redistilled and remelted unalloyed secondary zinc, 
a large quantity of secondary zinc is recovered each year in the form 
of alloys, zinc dust, zinc pigments, and zinc salts. Additional infor- 
mation on secondary zinc is given in the Secondary Metals—Nonfer- 
rous chapter of this volume. 


TABLE 6.—Primary and redistilled secondary slab zinc produced in the United 
States, 1941-45 (average) and 1946-50, in short tons 


Primary Total (ex- 

Redistilled | des zinc 

Year recovered 

secondary by remelt- 

ing) 

1941-45 (average).......................... 51, 838 909, 851 
!!! 44, 516 772, 778 
IMT- 2 m; ...... EU AES 59, 542 862, 03 
/J!;ͤͤẽ dA gl ; 62, 320 850, 084 
1040. EE 591, 454 223, 328 814, 782 55, 041 869, 823 
J! ĩ˙Üv. 86 588,291 | 1255, 176 843, 467 66, 970 910, 437 


1 Includes a small tonnage of foreign slab zinc further refined into high-grade metal in the United States. 
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Labor strikes continued in 1950 to hamper smelter output of slab 
zinc, but not to the extent of 1948 and 1949. The strike at the vertical 
retort smelter at Palmerton, Pa., which started on September 26, 
1949, was not settled until January 26, 1950. The horizontal-retort 
smelter at Henryetta, Okla., was strike-bound from July 31 through 
October 7. The coal shortage during the early months of the year 
resulted in a reduction in availability of electric power which curtailed 
1 at the qosephtown, Pa., smelter in late February and early 

arch. . 

Of the 1950 output of primary zinc, 59 percent was distilled and 
41 percent produced electrolytically. 

Production of Special High Grade, Selected, and Prime Western 
rose 18, 57, and 6 percent, respectively, in 1950. Output of Regular ` 
High Grade and Brass Special declined 7 and 17 percent, respectively. 
Production of Intermediate Grade and unchanged. Of the total 
1950 output (comparable 1949 figures in parentheses) 41 percent 
(40 percent) was Prime Western, 30 percent (27 percent) Special 
High Grade, 21 percent (24 percent) Regular High Grade, 5 percent 
(6 percent) Brass Special, 2 percent (3 percent) Intermediate, and less 
than one-half of 1 percent Selected. 


TABLE 7.—Distilled and electrolytic zinc, primary and secondary, produced in the 
United States, 1941-45 (average) and 1946-50, in short tons 


CLASSIFIED ACCORDING TO METHOD OF REDUCTION 


Redistilled secondary ! 
Electro- SS 
mary ary smelt- 
ers 
1941-45 (average) 278, 23, 829 ; 909, 851 
;, Add S ; 712, 718 
Är EE 1 862, 037 
E EE A 250 850, 084 
IJ. 8 í ; H 869, 823 
1050. EE 342, 085 28, 411 910, 437 
CLASSIFIED ACCORDING TO GRADE 
Grade A Grades C and D 
y dne. | | | Prime | Total 
ear nterme- me 0 
Special Regular 
High Grade | High Grade diate) | Brass selected Western) 
(99.99% Zn) | (Ordinary) pee 

1941-45 (aver- 

age)...-.-...- 239, 814 234, 986 64, 012 74, 472 18, 832 277, 735 909, 851 
1941666. 236, 184 180. 366 32, 294 75, 296 13, 697 234, 941 772, 778 
117 239, 274 190, 429 36. 812 61, 104 12, 844 321, 574 862. 037 
19418. 2⁴8, 346 196, 482 38, 892 45, 946 4, 723 315, 695 850, 084 
194199. 230, 576 206, 651 21, 513 56, 388 2, 565 352, 130 869, 823 
183990 271, 678 192, 075 2¹, 571 46, 730 4, 021 374, 362 910, 437 


3 For total production of secondary zinc see chapter on Secondary Metals— Nonferrous. 


Montana continued to be the leading producer of primary slab 
zinc in 1950; Pennsylvania and Oklahoma were in second and third 
places, respectively. Of the States for which production statistics 
may be shown separately, Illinois, Idaho, and Arkansas occupied the 
next three positions. As usual, in Montana and Idaho slab zinc was 
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produced by electrolytic methods only. In Illinois and Texas both 
electrolytic and distilled zinc metal were recovered, whereas in all 
other States zinc was recovered by distillation alone. 


TABLE 8.—Primary slab zinc produced in the United States, by States where 
smelted, 1941-45 (average) and 1946-50, in short tons 


Texas Total 
Arkan- Mon- Okla- = 
Year sas Idaho | Illinois tana homa 1 . 

ginis ! Value 
1941-45 (average). 36, 428 | 38, 000 | 150, 864 98, 766 106, 945 | 858, 013 ¡$144, 317, 898 
1946..............- 18, 720 34, 832 | 104, 002 | 186, 662 | 104, 125 | 178, 811 | 101, 110 | 728, 262 | 129, 630, 636 
19047... ( 17,158 | 41,801 | 113,192 | 197, 453 | 128, 398 | 193, 524 | 110, 909 | 802, 495 | 171, 
I.. 15, 42, 064 93, 229 | 207, 71 137, 844 | 171,276 | 120,048 | 787, 764 | 209, 860, 330 
1949..............- 317,116 | 41,854 | 86,823 | 216,578 | 157, 650 | 156,920 | 137, 841 | 814, 782 | 202, 391, 840 
1050. 63, 922 | 108, 301 | 216, 1 145, 117 | 162, 639 | 136, 796 | 843, 467 | 240, 050, 708 


1 Includes Missouri, 1943-44 and 1947-50. 
2 Corrected figure. 


BYPRODUCT SULFURIC ACID 


Sulfuric acid made from sulfur dioxide gases produced in roasting 
zinc blende (sphalerite) is an important byproduct of zinc smelting. 
To utilize a larger proportion of their acid-producing capacity, some 
plants also consumed large quantities of native saltos Combined 
production of sulfuric acid from both sources (see table 9) increased 
40 percent in 1950. 


TABLE 9.—Sulfuric acid (basis, 100 percent) made at zinc-blende roasting 
plants in the United States, 1946-50 


Made from zinc- Made from native 
blende ! sulfur | Total! 
Year Value ? 
Short tons | Value? | Short tons | Value? | Short tons à 
verage 
Total per ton 
1946 544, 529 $2, 021, 696 705, 415 | $8, 864, 237 $9. 76 
1947 508, 3, 556, 281 864, 807 | 11,557, 486 10. 38 
19488 529, 478 3, 292, 261 762, 577 | 10, 770, 532 10. 97 
1940 00. hacias 476, 932 1, 992, 423 607, 524 | 9, 268, 904 11.85 
So 3, 530, 464 12, 359, 700 11. 25 


1 Includes acid from foreign blende. 
2 At average of sales of 60° B. acid. 


ZINC DUST 


Production of zinc dust in 1950 totaled 28,922 tons, a 27-percent 
increase over 1949 output. Zinc powder and blue powder are not 
included in the Bureau of Mines production totals; the zinc dust 
statistically reported is restricted to commercial grades that comply 
with close specifications as to percentage of unoxidized metal, even- 
ness of grading, and fineness of particles. The zinc content of the 
dust produced in 1950 ranged from 92.86 to 99.72 percent and aver- 
aged 97.87 percent. Shipments of zinc dust, which totaled 26,518 
tons—441 tons of which went to foreign countries—were slightly 
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lower than production. The quantity consumed at manufacturers' 
plants (9 percent of output) was greater than the difference between 
production and shipments, with the result that producers’ stocks 
5 from 1, 310 tons at the beginning to 571 tons at the end of 
the year. 

The average price of zinc dust shipped to domestic consumers in 
1950 was 16.6 cents a pound compared with 13.56 cents in 1949. The 
raw materials used to manufacture zinc dust are reviewed in the Sec- 
ondary Metals—Nonferrous chapter of this volume. Most of the 
production is from zinc scrap (principally galvanizers’ dross), but 
some is recovered from zinc ore, slab zinc, And as a byproduct of zinc 
refining. 


TABLE 10.—Zinc dust! produced in the United States, 1941-45 (average) and 
1946-50 


per 
pound 


—— . — — . ———— — ñ— — o RS 


1941-45 (average)....| 28, , 063, 1 32, 217 610, 051. 704 30. 166 
5 , 057, .106 || 1949. ..........---- 22, 716 | 6,195, 072 136 
LEE 30, 602 . 1950........------- 28,922 | 9,602,104 . 106 


! A1 produced by distillation. 
3 Revised figure. 
ZINC PIGMENTS AND SALTS 


The principal zinc pigments are zinc oxide and lithopone, and the 
principal salts are the chloride and sulfate. These products are manu- 
factured from various zinc-bearing materials, including ore, metal, 
scrap, and residues. Details of the production of zinc pigments and 
salts are given in the Lead and Zinc Eemer and Zinc Salts chapter 
of this volume. 


CONSUMPTION AND USES 


According to reports from 588 plants, 967,134 tons of slab zinc 
were put into process in 1950, a 36-percent increase over the 1949 
level and the largest quantity on record. Receipts at consumers’ 
plants in 1950 were 946,091 tons. Comparison of the calculated 
figure of slab zinc available to consumers and the actual measured 
consumption since 1943 indicates that coverage of the consumer 
survey was approximately 96 percent. 

Galvanizing continued to be the largest field of zinc use in 1950; 
the quantity so consumed during the year was 19 percent above the 
previous annual record established in 1948. Zinc-base alloys, largely 
die castings, continued to be the second-largest application of sla 
zinc, establishing a new high 23 percent over the 1948 record. Con- 
sumption of slab zinc for the manufacture of brass products rose 63 
percent over 1949 to the highest point since 1946, but was well below 
the average of the immediate pre-World War II period. The low 
level of slab zinc consumption in brass in the postwar period is attribu- 
table to the abnormal flow of brass scrap to the mills. 
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TABLE 11.—Consumption of slab zinc in the United States, 1946-50, by industries, 
in short tons ! 


Industry and product 1946 1947 1948 1949 1950 
Galvanizing: ! 
Sheet and atrip. dd 113, 816 115, 147 120, 360 146, 923 188, 406 
Wire and wire rope 43, 667 49, 726 49, 906 39, 231 7,317 
Tubes and pipe-..--------------------- 62, 460 77, 238 81, 874 78, 030 91,877 
PA AAA eer 10, 593 10, 467 14, 037 11, 487 15, 948 
A. A 89, 223 108, 749 104, 792 75, 209 98, 133 
Total galvanizing.................... 319, 759 361, 327 370, 969 350, 880 441, 686 
Brass products: 
Sheet, strip, and plate................. 66, 125 50, 212 51, 813 43,157 68, 737 
Rod and wire 53, 387 34, 653 32, 076 23, 651 43, 413 
TUDO vs coss O QE ELE er 19,173 15, 488 15, 890 12, 816 17, 385 
Castings and billets 4,776 3,155 4, 228 2, 620 4,170 
Copper-base ingots. ................... 4, 379 7, 299 3, 546 2, 701 4. 081 
Other copper-base products............ 1, 262 1, 540 ], 587 589 1,587 
Total brass produets................. 149, 102 112, 347 109, 140 85, 534 139, 373 
Zinc-base alloy: 
Die cast ing 206, 237 210, 214 230, 995 | 199. 665 285, 022 
81888 dies and rod U ꝑæꝓ ł 5, 313 3, 802 3,171 2, 024 2, 929 
Slush and sand casting sss 661 453 462 492 1,576 
Total zinc-base alloy................. 212, 211 214, 469 234, 628 202, 181 289, 527 
Rollen ine 92, 397 70. 680 76, 672 55, 200 68, 444 
CA A 8 19, 170 18, 376 15, 657 10, 292 18. 187 
Other uses: 
Wet batteries 1, 635 1, 462 1, 368 1, 359 1, 527 
Desilverizing lead..................... 1, 781 2, 687 2, 654 2, 448 2, 947 
Light-metal alloeg 545 607 1,125 1, 060 1, 356 
Other $..—.. voco Reese od 4, 612 4, 405 5, 522 2, 887 4, 087 
Total other uses. 8,603 | 9,161 10, 669 7,754 9, 917 
Total consumption 801, 242 786, 360 817, 735 711, 841 967, 134 


1 Excludes some small consumers. 

2 Includes zine used in electrogalvanizing and electroplating, but excludes sherardizing. 

3 Includes zinc used in making zine dust, bronze powder, alloys, chemicals, castings, and miscellaneous 
uses not elsewhere mentioned. 

4 Includes 3,912 tons of remelt zinc in 1946, 3,577 tons in 1947, 3,141 tons in 1948, 2,394 tons in 1949, and 3,035 


tons in 1950. 


The quantity of slab zinc consumed for rolled products in 1950 
increased 24 percent from the 1949 figure. In addition to slab zinc, 
the rolling mills remelt and reroll the metallic scrap produced from 
their fabricating operations. The scrap so treated in 1950 amounted 
to 13,841 tons, an increase of 54 percent above the 8,977 tons processed 
in 1949. Purchased zinc scrap, in the form of zinc clippings, old 
zinc scrap, and engravers’ plates, totaling 4,516 tons was melted and 
rolled in 1950 (3,802 tons in 1949). Production of rolled zinc from 
both slab zinc and purchased scrap was 70,075 tons, an increase of 
21 percent over the 1949 total. Inventories of rolled zinc were 
1,420 tons on December 31, 1950, compared with 2,076 tons (revised 
figure) on the same date in 1949. In addition to the actual shipments 
of 56,253 tons of rolled zinc in 1950, the rolling mills processed 28,127 
tons of rolled zinc (including that which was remelted and rerolled) 
in manufacturing 14,568 tons of semifabricated and finished products. 
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TABLE 12.—Rolled zinc produced and quantity available for consumption in the 
United States, 1949-50 


Average 
per 
pound 
Production: i 
Sheet zinc not over 0.1 inch thick $5, 642, 609 . 18, 436 $0. 239 
Boiler plate and sheets over 0.1 inch 
f A MN 257, 855 , 926 377, 778 .204 
Strip and ribbon zinc !...............- 13, 691, 412 š 49, 167 . 186 
Foil, rod, and wire —ꝛw-— 1,166 552, 546 f 1, 546 849, 581 . 275 
Total rolled zinc.................... 20, 144, 422 : 70, 075 . 202 
hn . 32 8, 144 : 211 . 220 
EXDOHS.....2:: 6,147 2, 858, 566 .23 3 . 227 
Available for consumption 2 PANAS PES 
Value of slab zinc (all grades .124 . 142 
Value added by rolling —— .. 4 a . 060 


1 Figures represent EE In addition 8,977 tons of strip and ribbon zinc in 1949 and 13,841 
tons in 1950 were rerolled from scrap originating in fabricating plants operated in connection with zino 
rolling mills. 

2 Revised figure. 


Table 13 shows the six commercial grades of refined slab zinc and 
purchased remelt spelter consumed by the various industries in 1950. 
Of the 967,134 tons of domestic and foreign zinc consumed, 44 percent 
was Prime Western, 34 percent Special High Grade, and 14 percent 
Regular High Grade, compared with 45, 33, and 14 percent, respec- 
tively, in 1949. All grades of zinc were used for galvanizing. Prime 
Western was the principal grade used in the hot-dip process, the 
higher grades being used chiefly for electrogalvanizing. Rigid speci- 
fications in brass manufacture necessitate the use of high-purity 
metal, 76 percent of the total used in this industry being of the two 
highest grades. 


TABLE 13.—Consumption of slab zinc in the United States in 1950, by grade and 
industry, in short tons ! 


Brass Prime 
Industry mediate| Special Selected western Total 
Galvanizers......................... 104 |388, 506 441, 686 
Brass products ũ P24, 040 10, 754 2,813 | 17, 096 139, 373 
Zinc-base allo hkk , EE, EE 247 289, 527 
Rolled zinc.......................... 7, 087 1, 588 | 19,583 | 16,059 | 50 | 4,077 |........ 68, 444 
Zinc oxide. ..........................|] 1,632 | 2,987 |........ 650 |....----| 12, 918 |........ 18, 187 
(01 9 oT: EE ee 8 1,549 | 2,108 | 1,243 | 212 |........ 4,7 9, 917 


—— E EH Ell —ę„—:ʒ — —— t 


cc C m 2, 967 |427, 582 967, 134 


1 Excludes some small consumers. For other qualifications, see footnotes to table 11. 


CONSUMPTION OF SLAB ZINC BY GEOGRAPHIC AREAS? 


The geography of slab zinc consumption is available in detail 
only since 1940. During the 11-year period through 1950, substantial 
2 This section is based partly on a detailed study by Ransome, Alfred L., Consumption of Slab Zinc in 


the United States by Industries, Grades, and Geographic Divisions, 1940-45: Bureau of Mines Inf. Circ, 
7450, 1948, 30 pp. 
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shifts are observable, largely the result of conversion to war produc- 
tion in 1940-41 and reconversion to peacetime consumption in 1945- 
46. The distribution of slab zinc consumption by geographic divi- 
sions and States, both total and for individual uses, is shown in 
tables 14-20. 

Consumption of Slab Zinc for All Uses.—During the period 1940-50 
Ilinois ranked first among the 42 zinc-consuming States and the 
District of Columbia, with an annual average of 136,978 short tons. 
Since 1945 Ohio has been in second place. Connecticut, which aver- 
aged second during the war period owing to the large quantities of 
zinc consumed in the brass plants of that State, has since dropped to 
fourth place. Since 1940 Pennsylvania has held either second or 
third place. The greatest concentration of slab-zinc consumption 
is in the region comprising Illinois, Indiana, Michigan, Ohio, and 
Wisconsin. This area, which has consistently ranked first in zinc 
consumption since 1940, uses nearly half the total quantity of slab 
zinc consumed annually in the United States. The region of least 
consumption is the Mountain States, including Arizona, Colorado, 
Idaho, Nevada, New Mexico, and Utah, which have accounted for 
less than 0.3 percent of the total. i 


TABLE 14.— Consumption of slab zinc in the United States, 1943-47 (average) 
and 1948-50, by geographic divisions and States ! 


8 1948 1949 1950 


Geographic division and State 


Short Short Short Short 
tons Rank tone Rank tons Rank tons Rank 
L New England: | 
Connecticut 104, 552 4 | 57,001 5 | 40, 948 5 70,115 4 
Massachusetts 13, 907 14 | 10, 476 15 | 7,454 16 | 9,507 16 
Mi... A 724 25 78 31 67 31 7 31 
New Hampshire. .................-- 245 30 (2) 35 (2) 34 E 36 
Rhode Island... 174 32 (2) 29 (2) 30 2) 28 
Vd) EE 119, 602 3 | 67, 891 3 | 48, 650 4 | 80,014 3 
II. Middle Atlantic: 
New LS e cos ⁵ͤ . IAE 22, 664 11 | 20,944 12 | 19, 084 12 | 23, 231 12 
Now l Ripa eines 44, 836 6 | 47,262 6 | 39,619 6 | 55,070 7 
Pennsylvania....................... 117, 295 3 |130, 912 8 |105, 308 8 |139, 400 3 
Tolo ini 184, 795 2 |199, 118 2 164, 011 2 |217, 701 2 
III. South Atlantic: 
District of Columbia................ 125 35 (2) 33 21 32 (2) H 
e A A PRAE 144 // A PES EC ET 
Georg EE 1, 667 20 | 2,738 19 | 1,703 20 | 2,164 21 
MATS AAA eg 24, 724 9 | 24. 966 9 | 26, 525 9 | 36, 649 10 
South Corolmng 139 34 (2) KC A GE (2) 
ia EE 591 27 (2) 28 287 207 30 
West Virginia 21, 164 12 | 23, 781 10 | 25, 694 11 | 29, 736 11 
Ik 8 48,554 | 4 51.939 484.210 3 68.825 4 
IV. East North Central: | | 
rr ee el 137. 272 1 152,050 1 :131,619 1 183,957 1 
Indiang. ca Soak cece eee seeds | 64. 658 5 | 61, 356 4 | 52,837 4 | 67,449 5 
Michigae n 44. 328 7 | 41,887 7 | 32, 265 7 | 57,017 6 
A e CS 119, 337 2 132,044 2 1123, 903 2 1152, 008 2 
Wisconsin. o 27. 594 8 | 11,988 | 14| 9152| 15/13752| M 
CCC 393.189 1 399,325 1 349.776 1 474,193! 1l 


A 
— — 


For footnotes, see end of table. 
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TABLE 14.—Consumption of slab zinc in the United States, 1943-47 (average) 
and 1948-50, by geographic divisions and States '—Continued 


5 1048 1949 1950 


Geographic division and State ARA, A A A 
Short Short Short Short 
tons Rank tons Rank tons Rank tons Rank 


|e | ns | | — — | — HÀ — 


V. East South Central: 
Alab: 


A NORD SERE 16, 708 13 | 22,030 10 | 37, 061 9 
kenturke .. , 350 16| 9,014 14 (2) 15 
enness eee 1,013 24 | 1,242 25 (2) 23 
rr 24, 071 6 | 32, 286 5 | 48, 808 5 

VI. West North Central: 

OW ci a 6, 331 17 | 7,409 17 ? 17 
Rio ees hus 36 33 (2) 33 
Minnesota. 2, 701 18 | 4,062 18 | 4,250 18 
Missouri 13, 578 15 | 17, 569 13 | 16, 500 13 
Nebraska. 1. 116 23 , 55 21 (2) 22 

Total A A 23, 817 7 | 30, 613 7 | 27,122 7 
VIT. West South Central: 
LOUISIANA i. acad rió 292 29 (2) 29 722 26 
Oklahoma 638 20 (2) 1, 261 24 
TOA EE 2, 334 19 1, 19 | 3, 289 19 
Pl!!! 8 3, 264 8| 2,900 8 | 5,272 8 
VIII. Mountain: ° 
ATIZONG Li é 19| 399 E AA A A A 
Colorado... vidal dos 1, 429 21 1,824 22 | 2,474 20 
af; K 197 31 2 26 (2) 27 
Neyal s eae ce ct 54 E E E E PA 
2: a 8 38 38 (2) (3) 35 
"Total. e 1,737 9| 2,312 9 | 3,160 9 
1X. Pacific: 
Callfornia........-..-.-.- Le rere. 2A, 247 10 | 20, 946 8 | 37,525 8 
regol. uoce sp ˙ ² c awe cues 565 28 361 28 244 29 
Washington.........-..--.--------- 1, 306 22 903 23 1, 245 25 
EE 26,118 | 5 | 28,210 | 6. 29,0144 6 
Grand total !.........------.---- 825, 147 | Gees 814, 594 | oH 1709, 447 | ee 964, 099 MUNI 


1 Excludes remelt zinc and some small consumers of slab zinc. 
3 Nomina] quantity consumed included with subtotal for division, as less than 3 companies reported. 


Consumption of Slab Zinc for Galvanizing.— The iron and steel 
industry is the largest consumer of slab zinc, which it uses for galva- 
nizing or rustproofing sheets, wire, tube and pipes, building and 
pole-line hardware, railway-signal equipment, chains, bolts, screws, 
and a multitude of other items. The principal iron- and steel- 
producing States are thus also the principal consumers of zinc for 
galvanizing. From 1940 through 1943, Pennsylvania ranked first 
among the 34 States that consumed zinc for this purpose. In 1944 
Ohio displaced Pennsylvania and retained the top position in the 
succeeding years through 1950. "The greatest concentration of zinc 
consumption for galvanizing is the region comprising Illinois, Indiana, 
Ohio, and Pennsylvania, which accounted for 62 percent of the 
average annual domestic consumption for this use in the period 1940- 
45. In 1946 total zinc used for galvanizing in these States rose to 65 
percent but declined to 63 percent in 1947 and 1948, 61 percent in 
1949, and 59 percent in 1950. 
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TABLE 15.—Consumption of slab zinc for galvanizing in the United States, 1943-47 
(average) and 1948-50, by States ! 


1943-47 
888 (average) 1948 1949 1950 
State puis 
ivision 
Short Short 
tons Rank tons Rank 
Alabama V 25, 918 5 36, 520 4 
California IX 13, 403 8 21, 208 8 
Colorado.................- VIII (3) 20 (2) 19 
Connecticut 1 1, 843 16 3, 003 17 
orida....-.----.-------- III PROCU O NECNON. URSI LIENS 
Georgia III (2) 18 (1) 20 
Hines ees IV 43, 430 3 55, 276 3 
Indiana IV 25, 113 6 35,375 6 
IS ᷣ ͤ K es VI (2) 30 89 30 
Kentuckỹùã ce e 9 (3) 9 
Louisiana VII (2 26 7 A 
Maine (2) 29 (3) 2 
Maryland III 26, 196 4 36, 136 5 
Massachusetts 4, 188 12 5. 460 11 
Michigan IV 2, 15 4, 446 13 
Minnesota................ VI 1 14 4, 250 14 
SSS!!! VI 3, 472 13 4, 087 15 
Nebraska................. VI 27 Q) 27 
New Hampshire Lh ..A-h a EE . CES 
New Jersey............... II 4, 608 10 4, 516 12 
New York................ II 4, 382 11 6, 031 10 
Gigs IN 78, 663 1 88, 629 1 
Oklahoma................ VII Q) 21 1, 261 21 
Oregoonansnn IX (1) 25 229 26 
Pennsylvania............. II 67, 230 2 79, 344 2 
Rhode Island............. I 28 V 2 
South Carolina. .......... IM} 117 32| (9) | 30]|..........|.....- 1) 8l 
TTennessee...............- V (2) 23 (2) 2 
KT A mm VII (?) 19 3, 251 16 
LR A A VIII (2) p^ A HE 
Virginia. ................. III 461 26 ( . [sedes 185 28 
Washington IX 1. 126 21 (2) 23 (2) 22 1, 041 2 
West Virginia............- * III 19, 513 5 (2) 6 (2) 7 29, 187 7 
Wisconsin IV 2, 613 17 2, 560 18 1, 806 17 2, 18 
Total . 314,947 1368, 796 |.....- 3 348, 983 | qm | 3 439, 368 


ai Excludes remelt zinc. Includes zinc used in electrogalvanizing and electroplating, but excludes sherar- 
izing. 

2 Quantity withheld to avoid disclosure of individual company operations. 

3 Includes States not individually shown (footnote reference 2). 


Consumption of Slab Zinc for Brass Products.—From 1940 through 
1950 Connecticut has ranked first among the States consuming slab 
zinc for brass products; but, owing to the wartime demand for brass 
and the construction of new plant facilities, there has been some 
change in the rank of the other leading States. In 1940 Michigan 
was in second place, followed by New York, Illinois, Ohio, and Penn- 
sylvania among the top six, whereas in 1950 Illinois ranked second, 
with Michigan in third place, followed by Ohio, New York, and 
Wisconsin. 
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TABLE 16.—Consumption of slab zinc for brass products in the United States» 
1943-47 (average) and 1948-50, by States ! 


1943-47 (aver- 


dex ago) 1948 1049 | 1950 
State ga 18 — — geg 
vision 
Short Short Short Short 

tons Rank tons Rank tons Rank ‘tons | Rank 
Alabama V 17 (2) 13 (2) 13 13 
Caliſornia IX 2, 054 12 718 11 11 1, 311 11 
CGolorado ü VIII 37 20 (2) 16 (2) 15 (2) 14 
Connecticut.............- I 95, 648 1 46, 671 1 34, 615 1 59, 837 1 
Delaware................. I ³˙Ü wi E KEE mt y sa 
District of Columbia III 125 16 (2) 15 (3) 16 OI 16 
Florida... o III 1 F.M mieu A VE Ad 8 

Georgia.. III 5 27 (2) 22 D 23 2 
IIlinois IV 29, 137 2 13, 228 2 12, 297 2 15, 978 2 
CCC IV 12, 485 7 2, 217 10 2, 222 9 3,1 9 
Iowa......-....--........- VI 30 (2) yq E AAA MCN 8 
33 VI 51 19 (2) 19 (2) 20 (2) 19 
Kentucke. V 2⁵ 2¹ (2) 23 (2) VVV 
O RENI DONE I 5 v^. 9 a sel apes (2) 26 (7) 24 
Ene!!! 88 III 6, 978 10 12 329 12 513 12 
Massachusetts 1 5, 517 11 2, 734 9 2. 100 10 2, 785 10 
Michigan IV 24, 735 3 0, 3 8, 542 3 15, 084 3 
esota......... l.l... VI 20 DEE EE Makes lot EE 
Missouri.................. VI 304 13 136 14 (3) 14 (3) 15 
Nebraska VI 6 26 (2) 26 (2) EE MM 
NewHampshire.......... I 162 15 (2) 20 (2) 17 (3) 22 
New Jersey............... II 9, 003 9 5, 643 7 3, 481 8 4, 077 8 
New York -0 II 18, 804 6 7, 838 4 6, 805 4 9, 627 5 
A e IV 22, 552 5 7,059 5, 5, 712 5 11, 016 4 
Oregon. .................. IX 0 25 (2) 24 (3) 21 18 
Pennsylvania............. II 11, 877 8 4, 610 8 3, 485 7 7,155 7 
Rhode Island............. 24 6 21 (2) 22 23 
South Carolina........... III 22 22 2) % A. ¼Aduu 8 
Fes. 8 VII 15 23 (2) 17 (2) 18 (2) 17 
Lë 2:9 c emend VIII 2 al EE k⁰ ë gv PA (3) 25 
VICIO dianas ITI 65 18 (3 18 (2) 19 20 
Washington n IX 164 14 By) NRO AA AA E, E 
Wisconsin IV 22, 879 4 6, 278 6 4, 441 6 7, 449 6 
Total 1 263, 652 3 108, 40 | 3 85, 189 | MAS 3 138, 79 


1 Excludes remelt zinc. 
2 Quantity withheld to avoid disclosure of individual company operations. 
3 Includes States not individually shown (footnote reference 2). 


Consumption of Slab Zinc for Zinc-Base Alloys.—The automobile 
industry is the largest user of zinc-base alloys, principally for die-cast 
parts and assemblies, such as fuel pumps, carburetors, radiator grilles, 
windshield wipers, and a wide variety of both interior and exterior 
hardware. Thus the region embracing Illinois, Indiana, Michigan, 
Ohio, and Wisconsin, in which the automobile industry is centered, 
is the area of greatest concentration of slab zinc consumption for 
zinc-base alloys. Nearly 63 percent of the zinc for die castings and 
other zinc-base alloy uses in 1950 was consumed in this region. 
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TABLE 17.—Consumption of slab zinc for zinc-base alloys in the United States, 
1943-47 (average) and 1948-50, by States ! 


194347 (aver- 
e age) 1948 1919 | 1950 
State cate ———— — — —ę—ę—— 
ivision 
Short Short Short Short 

tons Rank tous Rank tons Rank tons Rank 

Alabama AA PPP A E, AA 8 (3) 12 
Caliſornia . IX 8, 139 8 10, 775 8 12, 901 14, 717 7 
Connecticut I 3, 423 10 10 3, 466 10 5, 10 
Florida................... III 1 // AN AA 8 
Illinois IV 35, 424 1 54, 602 1 | 48,772 1 75, 79 1 
Inda nas cas IV 9, 127 7 14, 958 6 13, 082 6 16, 677 6 
Kansas................... VI j E RM NAM ONES EM NOE: Aa 8 
Maine..................... I 13 J ¾ wmAA UE HM REISEN: ems 
Maryland ................- III 58 J///öö J! RTT ĩͤ ( EE 
Massachusetts 1 23 15 (2) T (2) 14 
Michigan g IV 14, 853 4 (2) 4 (2) 4 37, 302 3 
Missouri.................. VI 9, 284 6 12, 724 7 (2) 9 11, 944 9 
New Jersey............... 11 4, 336 9 8, 266 9 Q, 324 8 12, 694 8 
New York................ II 16, 973 3 28, 312 3 23, 220 3 33, 356 4 
Ohið cane lisos IV 24, 251 2 42, 092 2 39, 292 2 52, 051 2 
Oklahoma VII o UU AUS ͤ ys ] d ⁵⁵⁵⁵⁵⁵0 8 
Pennsylvania............. II 14, 697 26, 429 5 18, 601 25. 600 $ 
Fr ct ce eee VII 828 12 (2) 12 (2) 12 (2) 13 
Virginia.................. III 2 19 (1) 13 (2) 13 (2) 15 
Washington............... IX 8 IJ/rͥͥ (r A E IA fumes 
Wisconsin IV 2, 096 11 (1) 11 (?) 11 (2) 11 
Total . ipm | 143,581 | SE 3 234, 612 | NDS 3 202,163 |...... 259.511 . 


1 Excludes remelt zinc. 
2 Quantity withheld to avoid disclosure of individual company operations. 
3 Includes States not individually shown (footnote reference 2). 


Consumption of Slab Zinc for Rolled Zinc.—During the period 
1940-50, although the quantity of slab zinc consumed for rolled zinc 
changed widely, the geographic pattern of consumption and rank of 
the consuming States varied little. Illinois and Indiana ranked first 
and second, respectively, and accounted for the greater part of slab 
zinc consumed for rolling in the United States. Pennsylvania held 
third place through 1946 but was displaced in 1947 and 1948 by Iowa, 
which moved up from fourth position. In 1949 New York ranked 
third, but in 1950, it was displaced by Pennsylvania, which moved up 
to third place again. 

Consumption of Slab Zinc for Zinc Oxide. Because of the small 
number of companies consuming slab zinc in the manufacture of zinc 


TABLE 18.— Consumption of slab zinc for rolled zinc in the United States, 1943-47 
(average) and 1948-50, by States 


1943-47 (aver- 
Wen, age) 1948 1949 1950 
State cape —— EE EE 
IVISIO | Short Short Short Short | Rank 
tons Rank tons Rank tons Rank tons 

Connecticut.............. I 1, 630 6 (1) 8 (1) 7 (1) 6 
UT A NA IV 36, 940 1 35, 964 1 26, 1 35, 134 1 
Indiana ——— ss. IV | 19.092 2 (1) 2 (1) 2 (1) 2 
ks VI 6,177 4 (1) 3 (1) 4 (1) 5 
Massachusetts.....-.----- I 1, 444 8 (1) 7 (1) 6 (1) 1 
New York................ 11 3,151 5 (1) 5 (1) 3 (1) 4 
Pennsylvania............. II 7,072 3 (!) 4 (1) 5 (1) 3 
West Virginia 111 1, 622 7 (1) 6 (1) 8 (1) 8 


1 Quantity withheld to avoid disclosure of individual company operations. 
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oxide and because individual company figures may not be disclosed, 
it is not possible to show specific quantities consumed in each State. 
Table 19, however, gives the relative rank of each State aud the totals 
for each year. 


TABLE 19.—Consumption of slab zinc for zinc oxide in the United States, 1943-47 
(average) and 1948—50, by States 


1943-47 (aver- 
Geo- age) 
State graphic 
division 
Hlinois.................... IV 
Indiana IV 
Pennsylvania............. II 


1 Quantity withheld to avoid disclosure of individual company operations. 


Consumption of Slab Zinc for Other Uses.—The distribution by 
States of the quantity of zinc consumed for such purposes as slush 
castings, wet batteries, desilverizing lead, light-metal alloys (other 
than zinc-base alloys), zinc dust, sundry chemicals, and bronze 
powder is shown in table 20. 


TABLE 20.—Consumption of slab zinc for other uses in the United States, 1943-47 
(average) and 1948-50, by States ! 


1943-47 (aver- 
Geo- age) ES 
State popole — 
Kee Short 

Rank tons Rank 
— M. | ÁÓ— | ——— | ———À l r—— —  —ná— —— | ——— 
Alabama.................. 12 A AAA E 
Arireneaeaeae ,, A ß DEE lens co 
Caliſor nia 7 289 10 
Colorado VIII) (AOU 2| // ⁰˙ iy 8 
Connecticut 10 297 9 
Idaho... 8 VIII 5 6 4 
Minois. ooo 8 IV 14 (2 12 
Indiana................... IV 15 (2) 14 
Ill 8 VI 16 (3) 15 
Kansas VI 18 (2) 18 
Leit o [8 ⁵ 2 yd auc sos ects ee 
Louisiana. VIET l/ ⁰ 8 
III. ͤ;A TI rr; A A m RARE 
Massachusetts 1 17 11 17 
Michígan.............--.. IV 13 (2) 13 
Minnesota VI o 
Missouri.................. VI 6 412 6 
Nebraska. VI 3 (2) 3 
88 adco ie VIL] „ lh!!! 8 
New Hampshire. I| 10 233 ͤ%è• —— - — „„ 
New Jersey............... II 2 1, 914 2 
New York................ II 4 516 5 
OIG esa stereos eee IV 8 312 8 
Pennsylvania. II 1 2. 809 1 
Tennessee vi 11 (2) 7 
do ĩ ² YVI] 107|) 283) ©) f 
LOE E A ce VII 19 (2) 18 

Virginia.. .------------0-- III 20 (2) 1 
Washington. x 9 (2) 11 
West Virginia.............] III 329| 1882 4 
Wisconsin... IV EE E B (2) 20 
Total | 5 | 8,639 . 210,428 .. 27,003 [...... | 39,850 | Ee 


1 Excludes remelt zinc. 
2 Quantity withheld to avoid disclosure of individual company operations, 
3 Includes States not individually shown (footnote reference 2). 
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STOCKS 


Producers’ Stocks.—Inventories of slab zinc at producers’ plants 
declined steadily throughout 1950. By the year end they were re- 
duced to 8,884 tons, the lowest level for any year end since 1925. 


TABLE 21.—Stocks of zinc at zinc-reduction plants in the United States at end of 
year, 1946-50, in short tons 


1946 1947 1948 


Eege — 


At primary reduction plants 


175, 513 67, 046 19, 179 1 90, 710 7, 920 
At secondary distilling plants.............. 756 1, 601 1, 669 1 8, 511 964 
rr 176, 269 68, 647 | 20, 848 94, 221 8, 884 

1 Revised figure. 


Consumers’ Stocks.—On December 31, 1950, consumers’ stocks of 
slab zinc were 60,349 tons compared with 81,801 tons at the beginning 
of the year. At the average monthly rate of consumption in 1950, 
consumers’ stocks on hand were approximately 22 days’ requirements. 


TABLE 22.—Consumers’ stocks of slab zinc at plants at the beginning and end of 
1950, by industries, in short tons 


— — — | ee | Rs ——— | Se ——— UÁÜIÍDP 


V ; ; 3481, 801 
950 4 60, 349 


Includes brass mills, brass ingot makers, and brass product producers. 


? Includes Tiodutere of zinc-base die castings, zinc-alloy dies, and zinc-alloy rods. 
3 Revised figure 


* Stocks on Dec. 31, 1949 and 1950, exclude 103 (revised figure) and 512 tons, respectively, of remelt spelter. 


PRICES 


The market price for Prime Western grade slab zinc at East St. 
Louis opened in 1950 at 9.87% cents per pound, then dropped to 9.75 
cents on January 17. On March 14 the quotation advanced to 10.00 
cents and thereafter continued to rise in M- and %-cent intervals 
until May 29, when it stood at 13.00 cents. On June 2 a midwestern 
producer raised its quotation to 14.50 cents; other sellers followed 
on June 5. On June 12 the price advanced to 15.00 cents and was 
unchanged until September 7. On that date the quotation was es- 
tablished at 17.50 cents per pound, where it remained the rest of the 
year. 

On December 30, 1949, the British Ministry of Supply established 
the price of zinc at London at £87 10s. per long ton (equivalent to 
10.93 cents per pound computed on the basis of £ equals $2.7975). 
This price continued until January 25, when it was reduced to £85 10s. 
(10.68 cents). The uninterrupted uptrend in prices that charac- 
terized the remaining months of 1950 began on March 15. On that 
day the quotation was advanced to £87 10s. (10.93 cents). It was 
subsequently increased on March 28 to £89 10s. (11.18 cents), April 4 
to £91 10s. (11.43 cents), April 20 to £95 10s. (11.93 cents), May 2 to 
£97 10s. (12.18 cents), May 5 to £99 10s. (12.43 cents), May 10 to 
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TABLE 23.— Price of zinc concentrates and zinc, 1946-50 


— — | € | eee — — 


Joplin 60-percent zinc concentrates: ! 


Price per short ton................. 2 eee dollars. 51.12 | 66.20 | 86.37 | 72.28 87.39 
Average price common zinc at— 

St. Louis (spot) . cents per pound. .! 8. 73 10.50 | 13. 58 12.15 13. 88 

New York ß al do. 9.15 11.01 14. 21 12. 86 14. 60 

Loñüdon 9 AAA 8 do....| 7.75 | 12.58 | 14.38 | 14.41 14. 89 
Price indexes (1925-29 average=100): 

Zine (New O AA 128 155 200 181 205 

Lead (New e ĩ ( 109 196 241 206 178 

Copper (New York)... Lll cce eee eee eee 93 143 150 131 ` 205 

Nonferrous metals ............ ee eee ene 100 142 159 146 125 

All commodities ee 121 155 168 158 164 


1 Metal Statistics, 1951. 
2 E& MJ Metal and Mineral Markets English quotations converted into American money on basis of 
average rates of exchange recorded by Federal Reserve Board. 
3 Based upon price indexes of U. 8. Department of Labor. 


TABLE 24.—Average monthly quoted prices of 60-percent zinc concentrates at 
Joplin, and of common zinc (prompt delivery or spot) St. Louis and London 
1949-50 ! 


1949 1950 


60-percent Metallic zinc (cents 60-percent Metallic zinc (cents 


Month zinc con- per pound) zinc con- per pound) 
centrates centrates 
in the Jop- in the Jop- 
lin region lin region 
(dollars 8t. Louis | London? (dollars St. Louis | London? 

y per ton) per ton) 
Janusfy..... 2o calde ees 110. 00 17. 50 19. 05 56. 20 9.81 10. 87 
Februar 110. 00 17. 50 19. 05 55.00 9.75 10. 68 
E A 108. 61 17.06 19. 05 55. 59 9. 94 10. 85 
// 8 91. 79 14. 06 18. 22 61. 88 10. 70 11. 59 
MI caian dica 75. 83 11. 88 16. 60 74.13 11. 99 12. 89 
rt TEE 56. 63 9.55 14. 40 94. 66 14. 77 15. 49 
JUV A A SE 51. 00 9. 36 11. 95 99. 00 15. 00 15. 94 
AURUSE asii 57. 00 10. 00 11. 41 99. 00 15. 00 15. 94 
September 57. 69 10 05 11.34 115. 00 17.10 17.86 
Ad A 52. 54 9. 32 10. 39 115. 00 17. 50 18. 84 
November 55. 62 9. 77 10. 78 115. 00 17. 50 18. 88 
December 55. 30 9. 77 10. 71 115. 00 17. 50 18. 88 

Average for year 372. 28 12.15 14. 41 387.39 13. 88 14. 89 


Topia Metal Statistics, 1951, p. 568. St. Louis: Metal Statistics, 1951, p. 565. London: E&MJ Metal 
"i Mineral Markets. 

2 Conversion of English quotations into American money based on average rates of exchange recorded by 
Federal Reserve Board. 

3 Represents average price realized on total shipments for year. 


TABLE 25.—Average price received by producers of zinc, 1946-50, by grades, in 
cents per pound ! 


Grade 1946 1947 1948 1949 1950 
Grade A 
Special High ee ar a ERAS QUE 9.18 11.10 13. 72 12. 76 14. 30 
np ËTT EE 8.81 10.76 | 13.40 | 12.29 14. 16 
Grade Intermediate 9. 08 11. 19 13. 49 12. 94 14. 69 
Grades C and D: 
Brass Special....................... .- Lc c c c ec c ea c cere e 9. 00 10. 67 13. 33 12. 75 14. 47 
% ² ²˙ů ⁵ ↄ⁵ß ĩ Z E Res aul 8. 89 10. 26 13. 05 12. 87 17. 37 
Grade E: Prime Western 8. 60 10. 39 12. 93 12. 18 14. 11 
A scooters ³⁰˙!—A—A d -w. an aaaeei 8. 88 10. 71 13. 32 12. 42 14. 23 
Prime Western; spot quotation at St. Louis 2..................- 8.73 | 10.580 | 13.58 | 12.15 13. 88 


1 Does not include overquota premium payments made by Office of Metals Reserve in 1946-47. 
3 Metal Statistics, 1951, p. 565. 
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£103 10s. (12.93 cents), May 25 to £107 10s. (13.43 cents), and May 
30 to £111 10s. (13.93 cents). On June 5 the price was raised to £123 
10s. (15.44 cents per pound on the new basis of £ equals $2.80, estab- 
lished on June 1). Further increases took place on June 16, with the 
new price at £127 10s. (15.94 cents), and September 8, when the price 
was placed at £147 10s. (18.44 cents). The final official London 
price, fixed on October 4, was £151 (18.88 cents). 


FOREIGN TRADE ? 


Imports.—Total imports (general imports) of zinc in ores and 
concentrates in 1950 increased 13 percent over 1949. Of the 272,538 
tons of contained zinc imported, 55 percent came from Mexico, 29 
percent from Canada, 7 percent from Spain, and 6 percent from Peru. 
The remaining 3 percent was largely from the Union of South Africa, 
Australia, and Bolivia. 

Slab-zinc imports totaled 155,974 tons, an increase of 23 percent 
over the quantity imported in 1949. Canada supplied 70 percent, 
Mexico 17 percent, Norway 5 percent, Belgium-Luxembourg 2 percent, 
and Italy 2 percent. The remaining 4 percent came principally from 
the Netherlands, Germany and Peru. 


TABLE 26.—Zinc imported into the United States, in ores, blocks, pigs, or slabs, 
by countries, 1948-50, in short tons ! 


U. 8. Department of Commerce] 


Country 1948 1949 1950 
Ores (zinc content): 

AM. ⁵ð⁴/ . 8 
c e Eu is 495 4, 956 2,377 
l A EE 4,515 : 2. 196 
Cannda-Newſoundland-Labradooů TH 65, 124 61. 314 77, 58 
IERT eet ðWA-.u“. ds rr y E 473 
II A A ⁵³Ä— ĩ A IIC AAA ode 
O r. Amit i ĩ dd ewe cu E /; eese vius 
Pw EE 
I ³⁰o¹ » ³⁰¹Ü A yd 142, 134 3 144 101 150, 412 
POM A A A ĩ a ERE E dE 22, 475 14, 901 17,314 
FI et ce A e cc OE Seems 9, 101 4, 880 17, 738 

nion of South Africa. added 2, 035 6, 568 3, 794 
Mer euntfſsgggss Va eux ess aam Ces 3 7 641 

Pil ie 254, 203 3 241,179 272. 538 

Blocks, pigs, or slabs: 

i 75 W le 
Belgium- Luxembourgſg 1D fh õ᷑ eee 1. 145 1, 933 3.617 
Canada-Neu ſoundland-Labrado· üer 77, 660 109, 708 108, 937 
Germany AA ] IN O A A ³ð / A 8 1,637 
I/ ³ A ĩͤ 8 o EE 2,679 
E EE 4, 686 Planta 21552 
MEXICO SEET Ries dame san 5, 737 14, 191 26, 293 
ee E EE 2,005 
AO ß . A eerie a 2, 240 960 7. 439 
Fr E yd yd ̃ ß TE 1,205 
FF ͥ ͥ o²· mm I e 38 
United ins hh E 555 
pour EE AA A 8 485 
Other ente vm Ed 29 204 

Total blocks, pigs, or slabs 2... lll. ll.l... 93, 232 126, 925 155, 974 


! Data are general SEN which comprise zinc imported for immediate consumption plus material enter- 
ing country under bond. 
Less than 0.5 ton. 
3 Revised figure. 


3 Figures on 8 5 and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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TABLE 27.—Zinc imported for consumption in the United States, 1946-50, by 
classes ! 


U. S. Department of Commerce] 


Ores (zine Blocks, pigs, Old, dross, and 
content) slabs Sheets skimmings ? Zinc dust Bien 
EE EE Weer ll ⁰⁰yꝗy a 0 
Y ear Rem Per me ne SE value 3 
or 0 or or 0 
tons Value tons Value tons Value tons Value tons Value 

1946. ..... 166, 885'$8, 122, 471/104, 065:$16, 481, 904¡ (0) $10| 4,087| $293, 375 77| $4, 942|$24, 902. 702 
1947...... 194, 822 12, 165, 163) 72, 063, 14, 822, 407 1 457| 5,105| 439, 5111. 27, 427, 588 
1918. S a 0A 92, 495| 24, 911, 454 120/32, 871| 10, 273|1, 181, 495 41| 5,370; 37, 868, 814 
1919 109, 535,11, 748, 199, 125, 564 29, 340, 620 32| 8. 144] 3,732| 558. 702 17| 14. 397 41, 660, 062 


1950. ..... 237, 081/23, 743, m 304) 38, 741, 797 211/92, 862| 2,834| 677, 154 472| 80, 564| 63, 335, 879 


3 Excludes imports for manufacture in bond and export, which are classified as “imports for consumption " 
by the U. S. Department of Commerce. 

3 Includes dross and skimmings as follows: 1946—2,801 tons, $181,918; 1947—4,391 tons, $353,415; 1948—8,637 
tons, $873,099; 1949—2,668 tons, $335,283; 1950—1,229 tons, $186,748. 

3 In addition, manufactures of zinc were imported as follows: 1946—$1,929; 1947—$4,429; 1948— $16,056; 
1949— $2,583; 1950—$142,369. 

4 Less than 0.5 ton. 


Exports.—The value of exports of zinc ores, concentrates, and 
manufactured articles containing zinc of foreign and domestic origin 
(excluding galvanized products, alloys, and pigments) amounted to 
$7,414,904 in 1950 compared with $23,159,259 in 1949. In addition 
to the items shown in tables 28 and 29, considerable zinc is exported 
each year in brass, pigments, chemicals, and galvanized iron and steel. 
Export data on zinc pigments and chemicals are given in the Lead and 
Zinc Pigments and Zinc Salts chapter of this volume. 

Exports of slab zinc in 1950 totaled 12,917 short tons—78 percent 
under the quantity exported in 1949. India and Pakistan (with 36 
percent of the total) and the United Kingdom (with 38 percent) were 
the major importers. Table 29 contains details of exports of zinc 
slab and sheet. 


TABLE 28.—Zinc ore and manufactures of zinc exported from the United States, 
1946-50 


. [U. 8. Department of Commerce] 


Zinc ore, concen- Sheets, plates, ; 
trates, and dross GE 9E strips, or other (ide ccn RU Zinc dust 
(zinc content) forms, n. e. S. 
Year EE eec : 6ꝛc k!. :::. EE 
Short Short Short Short Bhort 
tons Value tong Value tons Value tons Value tons Value 
1946. 89 | $15, 440 | 47, 224 FS. 222, 940 | 13,846 84, 468, 328 (1) (i) 366 | $89, 439 
1947. 1, 404 215, 123 106, 669 22, 817,004 | 10,898 | 4, 234, 306 (1) (1) 1,616 | 448. 407 
1948........ 3,547 | 422,314 | 65, 537 |15, 852, 819 7, 344 | 3, 290, 410 O) (1) 891 | 299, 494 
19199. 72, 925 477,718 | 58, 709 18. 699, 597 7,456 | 3, 496, 169 1,570 9224, 291 690 | 261. 484 
1950 2 1,140 |? 264, 907 | 12,917 3, 967. 055 4,810 | 2, 322, 150 6, 212 | 674, 235 506 | 186, 557 


——— EDD ————'————ÓÁá———————————————á——————À——————————'———————ssáÓ—— 


1 Not separately classified before Jan. 1, 1949; formerly included with Other forms, n. e. s." 
3 Effective Jan. 1, 1949 “dross” included with “serap.” 
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TABLE 29.—Slab and sheet zinc exported from the United States, by destinations, 
1947-50,! in short tons 


U. S. Department of Commerce] 


Sheets, plates, strips, or other 
forms, n. e. s. 


Slabs, pigs, and blocks ! 


Destination 
1947 1948 1049 1950 1947 1948 1949 1950 
Country: 

Argentina. 5, 809 WA A Depp 890 478 A WEE 
A AA EE 213.1 1:122. loco WEE 1 EE 
Belgium-Luxembourg........... 7,971 5, 132 1, 081 07 13 17 19 21 
Brazil- EE 1, 735 1. 279 2. 286 830 628 106 85 i 
Canada-Newfoundland-Labrador - 3 504 10 24 | 2,579 | 3,584 | 2,958 2,778 
T T 600 980 425 190 291 152 90 18 
Gg.. dencia ERR EIE 611 44 30 431 106 12 12 
Gn 8 3 40 143 134 214 32 
e A A ea 182 303 116 274 91 103 71 131 
Czechoslovakia OSA A 8 77 ͤ DE NEE 
Denmark i oco A ³˙ mr ͤkx IA 2, 794 I/ A A 
Finland A mee I ERC RR. ( Ee 19 CAES a eee 
Fransen em ax Sie 5,253 | 2,205 | 4,840 |........|.......- 6 (3) (2) 
German e 392 3. 473 4. 3 ðᷣͤ 19 ss 
India- Pakistan 10, 748 | 11,550 | 12, 608 4, 588 753 548 1, 743 4%) 
Indonesia. 1 . 146 242 50 9 
Isrhél. o occ c ence ˙m‚ K 58 19 105 äi A 54 0 
Itüly EE 903 112 319 P2 E A ³ A EUR SES GE 
Maliya se AAA AA A sd ee 7 137 $0. AA 
Mees 8? 54 61 131 349 628 568 776 57 
Netherlands UP. 2, 509 280 1, 028 398 74 230 1 
Philippines -0-0-2000 1 2 4 36 42 63 5 
i 2252-2 200 c m A EE 339 . aestus 
Beeden 2-454. IS EA A 379 8 25 10 
Switzerland 1,492 | 1, 273 1,432 112 241 38 99 1 
di A AS A AA PA 8 ¡A A E 
TUPKCY 8 333 e AE On 210 2 2 4 
Union of South Africa „ 93 80 76 37 
United Kkingdom. -0-00 59, 289 | 37, 269 | 22, 811 4, 941 95 109 40 98 
Other countries 384 48 157 565 | 1,636 546 413 165 

q EE EE 106, 669 | 65, 537 | 58, 709 | 12,917 | 10, 898 7, 344 7, 456 4, 810 

Continent: | 

North America.................. 262 72 267 652 | 3,441 | 4,374 | 3,858! 3,54 
South America 8, 153 3. 034 2. 760 1. 026 2, 194 1, 032 505 | 451 
Furepßee ee rures 86, 561 | 49,969 | 42,994 | 6,035 | 2,333 577 515 1% 
C A 11,693 | 11,662 | 12, 687 5, 204 2, 131 1, 266 2, 465 591 
E Bet EE A Ee EES EINE: I| NM DER 446 94 104 4 
S ͥuͥn. EE mr y Ip MENDES 353 1 A 


1 Changes in 1946 data (Minerals Yearbook, 1949, p. 1291): Slabs, pigs, and blocks—France, 112 tons; other 
countries, 92 tons. 
1 Less than 0.5 ton. 


Tariff.— The import duty on zinc-bearing ores in 1950 remained at 
3 cent per pound (zinc content) and on zinc in blocks, pigs, slabs, and 
dust at % cent per pound. Congressional action (H. R. 5327) during 
the latter part of the year suspended the % cent per pound duty on 
zinc scrap from October 2 until June 30, 1951. 


WORLD PRODUCTION 


World mine and smelter production of zinc in recent years, insofar 
as data are available, are shown in tables 30 and 31. 
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TABLE 30.—World mine production of recoverable zinc, by countries, 1944-50, 


in metric tons ! 


[Compiled by Viola May Haslacker] 


———— | SS — — — EN 


Country: 1944 1945 | 1946 | 

r 1. 010 1. 906 3, 858 
Argentina 18, 945 13, 134 14, 724 
Kusttals a 177,156 | 152,726 | 174, 669 
ü!!! ³ðVAA 8 3, 991 1,071 608 
Belgian Congo. oo 16, 405 24, 848 36, 258 
Bolivia (exports)............... 16, 319 20, 975 19, 188 
Canada. ·˙¾»⅛⸗·Vꝓ aues ose ho Ree E 249, 848 | 234,603 | 213, 469 

Newfoundland............... 53. 052 51, 409 49, 433 
Finland e 2, 900 1, 500 1, 900 
es RA AA 2, 535 3, 345 4, 846 
French Equatorial Africa...... 500 021 
French Indochina.............. 1, 405 380 
French Morocco................ 1, 170 980 1, 693 
decl Republi 24, 385 22, 212 

ederal Republic.......... : E 
Soviet Zone ) 250, 000 ($) 1) 

o AA 585 747 345 
Jr AA net 21. 284 10. 297 29, 200 
TT. ³ oats adveenw as 74, 208 22, 680 21, 048 
Kr. d WEE 8, 195 2,880 l.-...-.... 
i secs eee 218, 965 | 209,940 | 139, 535 
ĩõĩĩX ?² EE A A 
Northern Rhodesia zzz 14. 712 15, 485 17. 466 

// ³o A dt eatesen 5, 054 1, 835 4, 311 
FF! e Ee 56, 781 61.154 59, 7 
Poland o es (*) 36, 385 56, 614 
South-West Afrika ꝶ 
Sp AA dios 34. 000 31. 000 38. 000 
Selen. 32, 909 33, 600 37, 821 
¿po AA A 742 767 1, 554 
U. 8.8. A S ouis 84, 000 , 000 90, 000 
United Kingdom............... 8, 802 3, 619 
United States 651,938 | 557,333 | 521,477 
Yugoslavia..................... 3 16,257 7,711 40 


———— — e ege e ee e ele e ses e e eg e 


19, 570 
283, 571 


we em es zm e zm zm D (‚kk[LvyPñP- kk ꝙ „ 


—ͤ—6ä—õ— o 


—]—— — 4! — :P) ũ ͥ[—— ms zs mp elee ee oz e eeleeeem- „4 


1947 | 1948 
6, 639 6, 391 
16, 230 12, 189 
185, 183 | 193, 526 
1, 805 3, 154 
41, 088 46, 584 
14, 612 21, 124 
188, 569 | 212, 429 
40, 115 39, 253 
2, 200 2, 500 
5, 822 5, 395 
1, 838 1, 671 
22, 308 28, 920 

(9 (9 
1, 259 1, 400 
57, 794 74, 200 
29, 532 33, 431 
800 221 
195,814 | 179,029 
36 

21, 479 22, 520 
5, 63 6, 320 
98, 181 58, 842 
71, 756 87, 089 
, 385 10, 600 
41, 000 47, 000 
35, 925 35, 485 
2, 703 2, 382 
106, 000 | 110, 000 
578, 425 | 571, 503 
35, 017 35, 924 


— ll !!. MRE DARTE 


Data derived from the United Nations Statistical Yearbook, Yearbook of the American Bureau of 


Metal Statistics, and other sources. y 


2 In addition to the countries listed, Czechoslovakia, North Korea, Rumanía, and Turkey also produce 
zinc, but no estimates for them are included in the totals, 


3 Estimate. 


* Data not yet available; estimate by author of chapter included in total. 


$ Smelter production. 


6 Zinc content of lead-copper ore sorted from dumps, plus jig concentrates derived from the same source. 
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TABLE 31.—World smelter production of zinc, by countries, 1944-50, in metric 
tons 


[Compiled by Viola May Haslacker] 


Country ! 1944 1945 1946 1947 1948 1949 1950 
Argenting.. Mie id 976 983 1,814 2, 631 1, 602 2, 648 17, 30 
E AAA pce S TOR 79, 979 85, 118 77, 541 70, 535 82, 617 82, 255 85, 146 
Belgium cone , 660 11, 712 79, 3 133,011 | 3 153,928 | 3 176, 585 | 3177,3% 
RE TEE 152, 876 302 | 168, 448 | 161,367 | 178,329 | 186,920 185, 935 
A ˙A uscw os 334 32888 3 ($) (0 
Czechoslovakia................. (3) 3, 300 (4) 1, 964 ($) (4) (4) 
A sra a A USE 8, 793 8, 414 31, 014 46, 007 56, 067 60, 597 71,531 
Germany: $ 
Federal Republic.......... \ 259. 600 (0) {’ $14,855 | 16 20,723 | ? * 41, 352 | 386, 916 112, 791 
Soviet Zone : (9) ($) (*) (*) (4 
Indochina...................... ;Ü;’ A k; c dcos ð E 
A ĩ oo 6, 100 1, 517 15, 706 22, 849 26, 397 26, 612 38, 119 
f ees re ete ode 7 60, 550 | 7 30, 000 11, 253 14, 849 21, 200 32, 318 49, 008 
Meese 49, 248 48, 985 41, 982 56, 749 48, 323 53, 496 53, 492 
Netherlands.................... 2,105 ass sect 2. 011 9, 532 13, 588 15, 614 19, 752 
Northern Rhodesia............ 14, 712 15, 485 17, 466 21, 479 22, 526 23, 217 030 
n 11. 777 9. 228 30. 210 34. 580 42, 000 41, 040 44, 000 
POM WEE 1. 447 1, 583 036 1,013 1, 464 1, 261 1, 262 
Tanne 60 36, 385 56. 614 71,756 87, 089 4 Ji 
/// ²˙ 18. 054 17. 310 17, 568 19, 825 21, 203 19, 551 21, 264 
e en,! 1, 790 )J) RO A é 
LR, C 84, 000 89, 000 90, 000 106, 000 110, 000 110, 000 128, 700 
United Kingdom 72, 192 63, 024 66, 569 69, 302 73, 138 65, 124 71, 418 
United States 788, 613 693, 594 660, 665 728, 007 714, 644 739, 154 765, 176 
Total (estimate) !........ 1, 622, 000 E 302, 000 1,386, 000 1, 595, 000 d 698, 000 1. 811,000 1, 943, 000 


1 In addition to the countries listed, Rumania and Yugoslavia produce zinc, but no estimates for them 
are included in the totals. Rumania produced about 2,300 metric tons ín 1947, and Yugoslavia about 
5,000 tons annually prewar. 

1 Estimated. 

3 Includes production from reclaimed scrap. 

Data not available; estimate by senior author of chapter included in total. 

$ Data for Austria, Czechoslovakia and Poland in 1944 included with Germany. 

* American and British zones only. 

? Yearbook of American Bureau of Metal Statistics, 1950, 


Minor Metals 


By Jack W. Clark! 


d 


BARIUM AND STRONTIUM 


OMESTIC producers of barium and strontium metal and their 
D getter-alloys during 1950 were Kemet Division, Union Carbide 
& Carbon Corp., Cleveland, Ohio, and King Laboratories, Inc., 
Syracuse, N. Y. Production of barium amounts to several thousand 
pounds annually; strontium output is usually negligible. (Barium 
and strontium minerals and chemical compounds are discussed in the 
Barite and Minor Nonmetals chapters, respectively, of this volume.) 
Uses. — Barium and, occasionally, strontium are consumed almost 
exclusively in gctter-alloys used for evacuative electronic tubes 
or other devices requiring vacuum. Pure barium is chemically 
unstable, hence is ordinarily alloyed with magnesium and aluminum, 
the former giving a lower flashing point and the latter conferring 
stability. A composition commonly used for high-speed vacuum- 
tube production contains the afore-mentioned metals in the approxi- 
mate weight ratio of 1Ba:1Al:2Mg. The ideal getter is one 
having the highest practical barium content, which, in certain types 
of getter-alloys, may range up to 75 percent by weight. Special 
types may contain other elements to an appreciable degree, such as 
copper, iron, nickel, calcium, and beryllium. 

Prices.—During 1949 and 1950 a major distributor quoted barium 
at $6 per pound in lots of more than 1,000 pounds and strontium 
at $10 in 500-pound lots. The foregoing prices were for cast billets, 
with extruded rods $1 per pound higher in each instance. 

Technology.—Procedures were published for making barium and 
its alloys? and for vaporizing the element in vacuum tubes.“ 

Canada.—Dominion Magnesium, Ltd., Haley’s Station, near Ot- 
tawa, Ontario, reported production of 2,116 pounds of barium in 1949, 
which compared with 10,652 pounds in 1948 and 1,040 in 1947. No 
strontium was produced in 1949. Data on 1950 Canadian produc- 
tion of barium and strontium are not available. Cooper Metallurgical 
Associates, Cleveland, Ohio, distributes Canadian-produced barium 
and strontium in the United States. 

1 Deceased. Figures on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of 
Mines, from records of the U. 8. Department of Commerce. Titles of publications, cited in footnotes, en- 
closed in parentheses are translations from the language in which they were originally published. 

1 Comper de Produits et Electrometallurgique Alais, Froges et Camargue (Barium and Its Alloys): 
French Patent 935,324, June 16, 1949. 

3 N. V. Philips Gloeilampenfabrieken (Coating of Vacuum Tubes with Active Barium): Netherlands 
Patent 63,039, May 15, 1949. 


Jenkins, R. O., and Newton, R. H. C., Elemental Barium in Oxide Cathodes: Nature, vol. 163, No. 4145, 
Apr. 9, 1949, p. 572. 
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BERYLLIUM 


Mine Production.—Mine shipments of beryl in the United States 
during 1950 were the largest on record, totaling 559 short tons. Con- 
sumer demand for beryl ore in 1950 was probably at the highest level 
ever attained, increased prices aad production reflecting the demand. 

The Harding mine near Dixon, N. Mex., was by far the largest 
individual producer of beryl during the year; nearly 200 tons of beryl 
were produced by Flaudio Griego, operating the property for Arthur 
Montgomery. According to Bureau of Mines records, the 1950 beryl 
production of the Harding mine was the highest annual output from a 
single mine ever achieved in the United States. Solely as a result of 
the Harding mine performance, New Mexico ranked first among the 
States in beryl production in 1950; New Hampshire, Colorado, and 
South Dakota were about equal in output, followed by Maine and 
Arizona. Shipments were reported in 1950 from New Hampshire by 
Ashley Mining Co., Beryl Mountain mine, South Acworth; Whitehall 
Mining Co., Ruggles quarry, near Grafton; and Beryllium Develop- 
ment, Inc., John Hill mine, near Grafton Center. Principal Colorado 
producers were Beryllium Mining Co., New Anniversary claims, near 
Ohio City, Gunnison County; Ralph Hermstain, Devil’s Hole mine, 
near Texas Creek, Fremont County; and Consolidated Feldspar Corp., 
from various unspecified properties. Beryl Ores Co., Arvada, Colo., 
continued to beneficiate subspecification beryl ore and to grind beryl 
for use in the ceramic trade. Production in the Black Hills area of 
South Dakota came from a large number of mines: Beecher, Parker, 
Ingersoll, Peerless, Gold Star, Dike Lode, Ferguson, Frozen Foot 
“The Mick," Johnson, and others undesignated. Largest individua 
poe were Keystone Feldspar & Chemical Co. (Peerless), Black 

ills Keystone Corp. (Ingersoll), and Lawrence Sears (Johnson), all 
near Keystone, and George Bland (Beecher), near Custer. A small 
production of beryl was realized during 1950 in New York, North 
Carolina, and Massachusetts, but was not shipped. The Idaho Beryl- 
lium & Mica Corp. began to construct a 50-ton mica mill in the Avon 
mining district northeast of Troy, Latah County, Idaho, with the 
intention of recovering beryl as a coproduct. In the New England, 
Black Hills, and Colorado areas the Bureau of Mines continued studies 
throughout 1950 devoted to improving methods used in sampling, 
mining, and milling pegmatite ores. In Maine, beryl was shipped by 
Northern Mining Corp., Bumpus quarry, and Whitehall Mining Co., 
Newry N-40 mine, both near Bethel. 
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TABLE 1.—Historical statistics on beryllium concentrates (beryl) in the United 
States, 1935-50 ! 


[Compiled by Jack W. Clark and Stanley Needleman] 


Domestic production? Imports for consumption 


ee 
0 tic con- 
vi. Value Value PTT supply sump- 
short Short [7 tons) | (Short | tion 
tons 2 Aver- | tons A tons) | (short 
Total age Total Mee tons) 
per ton per 

117»; 83 83 Q) 1830-35 (3) (3) (3) (5) (3) 8 200 
1983088 8 28 (3) 4 30-35 162 $6, 681 $41. 24 5) ? 190 * 200 
ptu y 8 75 $1, 640 21.87 182 8, 031 44.13 3 ? 257 9 300 
TOSS EEN 25 770 30. 80 146 5, 990 41.03 H 1171 6 500 
19839 8 95 2, 720 28. 63 459 14, 574 31. 75 (5) 7 554 6 
19109 121 3,721 30. 75 810 023,865 | § 29. 46 (1 7931 61,200 
Il 158 7, 300 46. 20 2, 656 143, 992 54. 01 ($) 72,824 | 02, 352 
1812222 oa 269 24, 188 89. 92 2, 050 137, 597 67.12 0.8 2,318 | 3. 058 
/ 356 44. 407 124. 74 4, 840 377, 726 78. 04 2. 5 5, 193 0 
198444... „— 388 56, 135 | 144. 68 3,115 286, 091 91. 84 9.5 3, 493 $) 
1918989888. 39 6, 133 157. 26 1. 201 131, 841 109. 78 . 1 1. 240 1, 738 
19100 —-“rn◻ 100 17. 787 177. 87 1. 188 105, 708 88. 98 1.4 1,197 1,013 
1917777777 EE 145 25, 214 | 173. 89 767 114, 667 149. 50 .2 912 1, 735 
191888888 99 26, 600 | 268. 69 1,720 299, 375 174. 06 .1 1,819 | *1,970 
1919 A 346 | 111,073 ¡ 321.02 3,811 858, 308 225. 22 . 3 4,157 | 21. 029 
1930. a y ee ccsG 559 | 170, 550 | 305. 10 4,683 | 1,181, 831 252. 37 .1 5, 242 | 43,007 


1 Data on stocks are not shown, the figures being either confidential or incomplete. 
2 Mine shipments. 

3 Data not available. 

4 Trade-journal quotations. 

5 Not separately classified before 1942. 

Estimate. 

! Disregarding exports, which are believed to have been negligible. 

Data confidential. 


TABLE 2.—Berylium concentrates (beryl) shipped from mines in the United 
States, 1944-50, by States, in short tons 


— ————— cn d 


———— —U—UlnNhB rc 2 em o —— 1 e ge em es zm mp e - 


————— 2 f 22 — —U—ä— o mm mm we e e las om e ee om es mp e mm 


"|l" 


New Hampshire 


New Mexico—u— 7 DE de + Me ea ure (1) 
South Dakota.................. 306 38 95 69 96 
Ole. cece es l4 A eee siete 169 260 
Total: 
Short tons 388 39 100 346 559 
Nies $56, 135 $6, 133 $17,787 $111 073 $170, 550 
Average value per ton $144.68 | $157.26 | $177.87 | $173.89 $321. 02 $305. 10 


1 Included with “Other,” to avoid disclosure of individual company operations. 
? Includes States indicated by footnote reference 1; in addition, 1944, Connecticut, North Carolina, and 
Virginia; 1917, Connecticut; 1949, Arizona and North Carolina; 1950, Arizona. 
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Refinery Production.—Companies producing beryllium products 
are as follows: 


Producer and plant location: 
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Products 
Ceramics. 


A. O. Smith Co., Milwaukee, 
is. 
Beryllium Corp., Reading, Pa. 


Beryl Ores Co., Arvada, Colo. - 


Brush Beryllium Co., Cleve- 
land and Luckey, Ohio. 


Champion Spark Plug Co., 
Detroit, Mich. 

Clifton Products Co., Paines- 
ville, Ohio. 


Beryllium-copper master alloy (4% Be); 
beryllium-copper (0.25-2.85% Be) strip, 
sheet, rod wire, castings, and safety tools; 
beryllium nickel, beryllium-aluminum, and 
beryllium-aluminum-magnesium master 
alloys; beryllium metal; beryllium oxide 
and compounds. 

Ground beryl; beryllium oxide. 

Beryllium metal, oxide, compounds, and 


ceramics; beryllium- nickel. Company 
plans to reenter field of beryllium master- 
alloy production. 

Ceramics. 


Special beryllium products; research in field 
of beryllium; maintains standby plant for 


F of beryllium oxide and chemi- 
cals. 
Consolidated Car Ticonium alloy (Ni-Co-Cr-Mo, 1-6% Be). 


Heating 
Co., Albany, N. Y 


Foote Mineral Co., Phila- Ground beryl. 
delphia, Pa. 

General Electric Co., Schenec- Trodaloy No. 1 (0.40% Be, 2.6%. Co, balance 
tady, N. Y. Cu); Trodaloy No. 7 (0.10% Be, 0.40% 


Cr, balance Cu); beryllium stainless steel 
(Turbelloy No. 4, 0.79% Be). 
ae alloy (0.1% Be, 2-2.5% Cu, balance 
n 


Beryllium-copper wire, sheet, and strip. 


Illinois Zinc Co., Chicago, III. 


Riverside Metal Co., River- 
side, N. J. 

Important papers were published during 1950 dealin 
occurrence of beryl in Colorado, Idaho, Montana, New 
Utah and Wyoming.‘ 

Economic aspects of pegmatites were discussed in detail in a Bureau 
of Mines circular.* 

Consumption and Uses.—Domestic consumption of beryl in 1950 
was the highest in the history of the industry and provided a sharp 
contrast to the low consumption in 1949. Toward the end of 1950 
demand for beryllium products, principally beryllium-copper, began to 
outrun supplies of beryl ore available to consumers. "That this 
predicament arose during a peak year of ore supply was accounted for 
in significant measure by vigorous activity of the Government in 
obtaining beryl for the National Strategic Stockpile and for the Atomic 
Energy Commission. The Emergency Procurement Service of the 
General Services Administration serves as purchasing agent for the 
Strategic Stockpile, and the Brush Beryllium Co., Cleveland, Ohio, 
performs a similar function for the Atomic Energy Commission. 


with the 
ampshire, 


t Wemlinger, Charles A., Colorado Pegmatite Deposit Yields Beryl and Mica: Eng. and Min. Jour., vol 
151, No. 11, November 1950, pp. 92-94. 

Stoll, W.C., Micaand Beryl Pegmatites in Idaho and Montana: Geol. Survey Prof. Paper 229, 1950, 64 pp. 

Olson, J. C., Feldspar and Associated Pegmatite Minerals in New Hampshire: Mineral Resources Survey, 
New Hampshire State Planning and Development Commission, pen 14, 1950, 50 pp. 

Hanley, John B., Heinrich, E. William, and Page, Lincoln R., Pegmatite Investigations in Colorado 
W yoming, and Utah, 1942—44: Geol. Survey Prof. Paper 227, 1950, 125 pp. 

$ Tyler, Paul M., Economic Importance of Pegmatites: Bureau of Mines Inf. Circ. 7550, 1950, 57 pp. 
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Material in the Strategic Stockpile cannot be released for consumption 
without Presidential order. Other factors that accentuated consumers’ 
difficulties in acquiring an adequate ore supply were (1) continuance 
of a dual economy in which it was presumed that both normal com- 
mercial and growing military demands could be simultaneously satis- 
fied, and (2) increased difficulty of consumers in obtaining export 
licenses for ore shipments from Brazil, the major source of beryl supply 
for the United States. 

The major use for beryllium is in the form of an alloying element 
with copper, in which role its function has been likened to that of 
carbon in the formation of steel. Addition of fractional percentages, 
up to a few percent, of beryllium to copper forms a series of heat- 
treatable, E EE high-conductivity alloys of almost unequaled 
utility in fields where such properties are desired. 

Beryllium, a steel-gray, light metal, hard enough to scratch glass, 
has no commercial uses as yet that require it in quantity. Small 
quantities are used in radiography, because of the transparency of 
beryllium to X-rays, and in neutron-generating sources composed of 
beryllium and certain radioactive elements emitting alpha radiation. 
Beryllium metal, oxide, carbide, and other compounds are of major 
interest in the atomic energy program for undisclosed applications. 

Beryllium oxide is an unusual refractory substance, with heat 
conductivity equivalent to that of certain metals and a high melting 
point. It has aroused considerable interest in research programs 
devoted to developing ceramics and ceramic-metal (cermets and 
ceramels) combinations, sought for superduty service in jet engine 
and gas turbines. | 

Stocks.—Quantitative data on industry or Government stocks of 
beryl are not available for publication. The year 1950 saw a sharp 
rise in Government holdings and a correspondingly sharp drop in 
industry stocks. Although the aggregate of Government-industry 
stocks was favorable from the standpoint of numerical requirements, 
the fact that beryl contained in the National Strategic Stockpile was 
not available, without Presidential sanction, to an industry faced 
with mounting military orders created a serious supply situation 
near the end of 1950. 

Prices.—E4£ MJ Metal and Mineral Markets quoted domestic beryl 
ore in 1950, f. o. b. mine, per unit BeO, 10-12 percent BeO, as follows: 
January 5, $35 (Colorado); $25-$30 (North Carolina); May 11, nominal 
(Colorado); September 14, $26-$30 (North Carolina); December 21, 
$28-$30 (North Carolina). For imported ore, c. i. f. United States 
ports, per unit BeO, 10-12 percent BeO: January 5, $26-$30; April 
27, $26-$28; May 11, $26; December 14, $26-$30; December 21, $28. 
Published prices for domestic beryl are only roughly indicative of 
average prices actually paid by consumers. In general, the higher 
figures quoted above were paid for beryl having an exceptionally high 
BeO content or for beryl destined for use in ceramics where consump- 
tion is relatively small and ore cost is not of paramount importance. 

Beryllium-copper master alloy, 4 percent Be, opened the year at 
$24.50 per pound of contained Be and increased on Julv 14 to $30. 
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On November 15 prices increased further, with master alloy quoted 
at $1.56 per pound of alloy (a changeover from the previous practice 
of quoting on the basis of contained beryllium). On the latter date, 
beryllium-magnesium-aluminum and beryllium-aluminum master 
alloys were quoted at $55 and $69 per pound of contained beryllium, 
respectively. Beryllium metal, technical-grade pebbles, was offered 
at $65 per pound during 1950; premium grade was quoted at $85. 
Foreign Trade.—United States imports of beryl in 1950 were the 
second highest on record, nearly equaling the peak year 1943, when 
4,840 short tons were received. The Union of South Africa, South- 
West Africa, and Southern Rhodesia achieved first-rank importance 
as sources of beryl for United States consumers. All indications 
ointed to the African Continent continuing as a major supplier of 
bail in future years. 
Exports of beryllium metal, alloys, and scrap from the United 
States in 1950 totaled 220,918 pounds, valued at $307,929. Of this 
uantity, 143,366 pounds went to the United Kingdom, 24,808 to 
Ce Dr 41,228 to Canada, and the remainder to eight other countries. 


TABLE 3.— Beryllium ore (beryl concentrates) imported for consumption in the 
United States by countries, 1936-50, in short tons 


{U. S. Department of Commerce] 


E Total 
10) 
South- 1 
ern Africa 
Year Argen-) Aus" | Brazil | India date Rhode-| (in- Other 
q sia cludes Short Val 
South- tons ue 
West 
Africa) 
1936 154 | — 56 8 6 |... 162 $6, 681 
19377... 1522ö;ꝓ. f eect te S ⁰ͤ.ͥ a WEE 182 R, 031 
(TEC BANH V F 10 |........ 146 5. 990 
1939. ............- 384 s ol Ee Kee EA EAS ER 459 14, 574 
LAO ——U— 422 |.......- „ 5 ` SE 810 23. 855 
194110 861 |........ e A RN A ME 666 143, 992 
1942.............. 703 |1...... 912 3 WESSEN 38 |.... 2, 050 137, 507 
177700 1, 162 457 | 2,551 | 509 |........]..------ 86 275 | 4840 | 377,728 
tee 518 | 1,453 $92 |........ 7 o 415| 3.115 256,091 
19499. 105 572 48444444 540 1, 201 131, M1 
1040... cus 53 20 996 % 8 1,188 | 105. 718 
1917 —“rnX— 45 2 AS AS Be abes 707 114, 66; 
8 55 1,545 |........ B5 osi ries 47 618 1.720 293; 
Kees 3,264 |........ 107 | es 290 | 7150| 3.811 858, 308 
SE ee O, ee 2,543 |........ 130 464 | 1,401 | *145 | 4,683 | 1,181,831 
Total, 1936-50. 4,253 | 1,145 | 16,817 | 2,489 297 471 | 1,884 444 | 27,800 | 3, 696, 277 
Percent 15.3 4.1 60.5 8. 9 1.1 1.7 6. 8 1.6 | 100.0 bo 


! Figure reported to Bureau of Mines; value not included in total value figure. 

2 Madagascar, 74 short tons; Portugal, 1 ton. 

3 Less than 1 ton. 

* British East Africa (principally Uganda), 15 tons; Anglo-Egyptian Sudan, less than 1 ton. 

5 British East Africa (principally Uganda), 7 tons; Madagascar, 11 tons; Nigeria, 22 tons. 

$ Hong Kong, 18 tons (country of export only ore produced principally in Brazil and Argentina before, 
or during, World War ID); Chile, less than 1 ton. 

? British East Africa, 11 tons; French Morocco, 22 tons; Japan, 107 tons; (country of transshipment only, 
see footnote 6 on Hong Kong for original source); Norway, 10 tons. 
TE d Eust Africa (principally Uganda), 11 tons; Canada, 29 tons; French Morocco, 77 tons; Portugal, 

ns. 
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Technology.—Because of its significance in atomic energy applica- 
tions and its relatively difficult fabrication, beryllium metal has been 
the subject of extensive research in recent years. Several papers were 
deere in 1950 covering methods for its fabrication into large shapes 

y powder metallurgy * and its extrusion into rods and tubi 
A patent was issued covering a method for brazing beryllium.’ The 
effect of beryllium as an alloying additive in stainless steel (0.09-1.73 
percent Be), and in sand-cast SE alloy (up to 0.20 
percent Be) was reviewed.” 

Beryllium oxide received its share of attention in 1949-50 with 
publication of a paper describing its physical properties * and issuance 
of patents pertaining to procedures for its fusion,” purification,? and 
extraction from crude ore.“ The beneficiation of low-grade beryl ore 
by nuclear techniques continued to receive attention; it was concluded, 
however, that practical application awaited development of a less 
costly source of gamma radiation and of a mechanical device suitable 
for handling the crushed feed material at a uniform rate.” 


WORLD REVIEW 


North America.—Although numerous beryl occurrences of possible 
commercial value exist in Canada, a token production only, princi- 
pally for promotional purposes, was reported before 1950. In view of 
this situation, an event of some significance was importation into the 
United States in 1950 of 29 tons of beryl mined recently, in Ontario 
Province. Northern Canada Mines, Ltd., and Kirkland Lake Gold 
Mining Co. became joint holders of options on a beryl prospect near 
Mont Laurier, Quebec, about 100 miles north of Ottawa; exploration 
was planned to begin early in 1951.5 Long-term plans of Northern 
Chemicals, Ltd. (controlled by Lithium Corp. of America), Winnipeg, 
include construction of a selective flotation plant for recovering beryl 
as a coproduct with spodumene, mica, and feldspar in the Cat Lake 
area of Manitoba." 


e Seybolt, A. U., Frandsen, J. P., and Linsmayer, R. M., Hot-Pressing Beryllium Powder: Steel, vol. 
126, No. 13, Mar. 27, 1950, pp. 71-74, 96. 

Hausner, Henry H., and Pinto, Norman P., Powder Metallurgy of Beryllium: Trans. Am. Soc. Metals, 
Prepr. 38, 1950, 18 pp. 

H Gurenisky, D. G., Chapin, J. H., Yancey, R. W., Foote, F. G., Bethke, H., and Kaufmann, H. 
The Extrusion of Beryllium: U. 8. Atomic Energy Commission (AECD- -2383), January 1946 (dechsssied 
August 2, 1950), 29 pp. 

‘Warner, J. G. (assigned to Machlett Laboratories, Inc.), Method for Brazing Beryllium: U. S. Patent 
2,534,643, Dec. 19, 1950. 

* Metal Progress, Carhon-Beryllium Steels: Vol. 57, No. 2, February 1950, pp. 254-257. 

Corson, Michael G., Some Experiments on Beryllium Steels: Metal Prog., vol. 57, No. 2, February 1950, 
pp. 211-212. 

10 Mincher, A. L., Effect of Beryllium on D. T. D. 300: Metal Ind., vol. 76, No. 22, June 2, 1950, pp. 435-436, 

n Gangler, James J., Some Physical Properties of Eight Refractory Oxides and Carbides: Jour. Am. 
Ceram. Soc., vol. 33, No. 12, Dec. 1, 1950, pp. 367-375. 

i3 Schormuller, Anton, and Winde cker, 'harles E. (assigned to Clifton Products, Inc.), Method of Produc- 
ing Fused Beryllium Oxide: U. S. Patent 2 467,159, Apr. 12, 1949. 

13 Mahn, John G., and Hutchinson, Jr., Clyde A. (assigned to the U. S. Atomic Energy Commission), 
Purification of Beryllium Oxide: U. S. Patent 2,531,143, Nov. 21, 1950. 

146 Schormuller, Anton (assigned to Clifton Products, Inc. ), Process of Recovering Beryllium Oxide from 
Beryllium Ore: U. S. Patent 2,459,895, Jan. 25, 1949. 

15 Gaudin, A. M., Dasher, John, Pannell, James H., Freyberger, Wilfred L., Use of an Induced Nuclear 
Reaction for the Concentration of Beryl: Trans. Am. Inst. Min. and Met. Eng., vol. 187, April 1950, Mining 
Eng., pp. 195-498. 

4 Northern Miner, vol. 36, No. 39, Dec. 21, 1950, p. 2. 

17 Springer, G. D., Mineral Deposits of the Cat Lake-Winnipeg River Area: Province of Manitoba, Dept. 
of Mines and Natural Resources (Mines Branch), Pub. 49-7, 1950, pp. 8-12. 
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South America.—The famed Las Tapias mine of Argentina, prob- 
ably the largest individual producer of beryl in the world, is in the 
western part of Cordoba Province, a few miles northeast of Villa 
Dolores. Total beryl production from Las Tapias during 1937-42 
was about 3,500 tons. Numerous other pegmatites in the vicinity 
are reported to contain beryl. The adjacent San Luis Province has 
also been a significant producer of beryl ore. 

In recent years, movement of Argentine beryl to foreign consumers 
has been hampered by numerous legal restrictions. Executive Decree 
9.594 of May 13, 1950, specifically places beryllium under State con- 
trol with regard to both exploitation and ultimate destination. In 
Resolution 1.161/50 of August 10, 1950, complying with Decree 9.594, 
the Argentine Industrial Credit Bank was empowered to purchase, 
for the account of the Argentine Institute for the Promotion of Trade 
(AIPT), all stocks of beryl then in the hands of nonproducers, payin 
a maximum price of 500 pesos per metric ton. Producers of ber 
were authorized to receive a price of 800 pesos per ton henceforth. 
From stocks accumulated through such purchases, it was stipulated 
that part be retained as a domestic reserve, the remainder to be made 
available for export through AIPT. 

Vigorous promotion and development of beryl pegmatites in the 
east-central part of Minas Gerais State, Republic of Brazil, during the 
late 1940’s resulted in that area equaling the output of the famed 
Northeastern States in 1949 and surpassing that production in 1950. 
In part, the ascendancy of Minas Gerais over the northeastern area 
was brought about by a major decline in beryl production in the 
States of Paraíba, Rio Grande do Norte, and Ceará. During the 
peak years 1940-44 about 400 mines are reported to have been oper- 
ating in the northeast, compared with a small fraction of that number 
in recent years. Numerous reasons have been cited to account for the 
decline, such as lack of price incentive, poor market for associated 
tantalite, competition of other industries for labor supply, and lack of 
equipment. 

Chamber of Deputies Bill 290/50 of the Brazilian National Congress 
decreed creation of the National Council of Research. Bill 290 be- 
came Law 1310 of January 15, 1951, upon its publication in the 
Diario Oficial on January 16. The law gives the council general 
authority over materials needed for atomic energy, stating beryllium 
to be one such material. It further decrees that beryllium ore may be 
exported only by permission of the President of Brazil after considera- 
tion by specialized Government departments. Thus, legislative ex- 
pression was given to the long-standing desire of various Brazilian 
groups to conserve certain raw materials for domestic processing or 
end-use. The Orquima Co., engaged in chemical processing of 
monazite sand at Sáo Paulo, was giving long-range consideration to 
similarly processing beryl ore. In addition, a smaller company was 
laying similar plans for an operation in Sáo Paulo. 

Undeveloped beryl deposits were reliably reported to exist in the 
interior highlands of Surinam (Netherlands Guiana), near the Brazilian 


border. 
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Europe.—Important deposits of beryl were reported to have been 
found in France, north of the hamlet of La Vedrenne, between Ambozac 
and Bessines, in the Haute-Vienne, north of Limoges.” Beryllium 
copper is included among the products to be made by Vacuumschmelze, 
A. G., Western Germany. The company is successor to Heraeus 
Vacuumschmelze, A. G., whose works were damaged severely by 
bombing during World War II. Reconstruction of the damaged 
facilities is reported nearly complete.!? 

Africa.—Important beryl deposits are found at Muiane, Alto 
Ligonho, Mozambique. Bervl also occurs at Ribaue, in Nyassa 
Province.? "The first production of beryl in Northern Rhodesia was 
reported in 1950—an output of 5 tons from an undesignated locality. 
Beginning with a modest output of only 25 short tons of beryl in 1949, 
Southern Rhodesia emerged in 1950 as & major source of beryl, 
producing 932 short tons during the year. Production came prin- 
cipally from Bikita, about 50 miles east of Fort Victoria; Douglas 
Lawrie, Ltd., was the largest individual operator. Significant quan- 
tities were also produced by G. H. Nolan and much smaller amounts 
by several other individuals. Beryl from Bikita is white or colorless, 
massive in occurrence, and easily overlooked by even the practiced 


eye. 

UN ot until the fall of 1949, when an investigating team of the United 
States representatives seeking strategic minerals visited the tin-tan- 
talite operations in the area, was the potential value of the Bikita 
pegmatites as & source of beryl recognized. Production of beryl on 
an important scale began immediately thereafter. Output to date 
has been almost entirely from surface rubble overlying the source 
pegmatites. 

Search for beryl in Southern Rhodesia, inspired by the Bikita 
discovery, was reported to be the high light of 1950.” Small but 
significant output of beryl is realized from several small mines in the 
Salisbury district, notably the Augustus and Pope claims & few miles 
to the northeast, and from the nearby Hatfield granite quarries. 
Other productive areas are the Miami mica district 125 miles north- 
west of Salisbury and the Mtoko area 90 miles northeast of Salisbury. 

Pegmatites in the Warmbad district of South-West Africa, near 
the Union of South Africa boundary, and in the Karibib-Usakos area 
east of Walvis Bay were the source of large tonnages of beryl in 1950, 
production establishing & new high record for the country. "The 
Union of South Africa achieved the position of the world's second- 
largest producer o: beryl in 1950, with an output of 844 metric tons. 
The productive arca lies both south of and athwart the boundary 
with South-West Africa. Exportation of beryl from the Union 1s 
prohibited without permission of the Atomic Energy Board. 

Asia. Production of beryl was recently reported from the Kunar 
Valley, in Afghanistan; 7 tons of concentrates were exported to the 
United States in 1950. 

18 Foreign Commerce Weekly, vol. 38, No. 6, Feb. 6, 1950, p. 32. 

19 Metal Bulletin, No. 3493, May 19, 1950, p. 10. 


3 South African Mining and Engineering Journal, vol. 61, part 1, No. 2985, Apr. 29, 1950, pp. 273-275. 
31 Rhodesian Mining Review, vol. 16, No. 7, July 1951, pp. 19, 21. 
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The Indian Goverrment announced in April 1950 that awards 
would be granted for discovery of domestic deposits of uranium and 
beryllium ore. In the instance of beryllium, the new deposit would 
have to be not less than 50 miles from any other such deposit already 
known to the Indian Atomic Energy Commission. A reward, up to 
2,000 rupees, would be authorized for any such discovery capable of 
producing 100 tons of beryl or other beryllium minerals in equivalent 
amounts.? The export embargo placed on beryl in 1946 continued 
throughout 1950. Negotiations were reported in progress between 
the Government of India and representatives of beryl-consuming 
countries, such as the United States and France; objectives were 
manifold, including the desire to free available beryl for export, to 
reactivate beryl mining, and to arrange for possible construction of a 
jointly owned and operated beryllium oxide plant in India. 


BORON 


Production.—Domestic boron master-alloy output in 1950 totaled 
about 500,000 pounds, compared to about 300,000 in 1949. Ship- 
ments of producers in 1950 closely approximated production; in 1949 
shipments amounted to about 200,000 pounds of master alloy. Com- 
panies producing boron alloys and related compositions are as follows: 
(for discussion of boron minerals, see Borates in the Salines—Miscella- 
neous chapter of this volume.) 
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Products (figures in parentheses indicate percent boron) 
Miscellaneous metal borides; experi- 


mental. 
Boron (82-86). 


Cooper Metallurgical Associates, Boron (95-99); borides of Zr, Ta, W, 
Cleveland, Ohio. Ti, Cr, Th, Mo, Cb, Al; cobalt boron 
(15); aluminum boron (5-30); lithium 
boron (20); copper boron (10); alumi- 
num-titanium boron (1); boron ni- 
tride. 

Ferroboron (17.5), manganese boron 
(15-20), nickel boron, cobalt boron, 
Silcaz (0.55-0.75), calcium boride, 
boron carbide. 

Borohydrides of sodium, lithium, beryl- 
lium, and other elements. 


Producer: 
American Electro Metal Corp., 
Yonkers, N. Y. 
VO Ee Co., Inc., Wood-Ridge, 


Electro Metallurgical Division, 
Union Carbide & Carbon Corp., 
Niagara Falls, N. Y. 


e Hydrides, Inc., Beverly, 


ass. 
Molybdenum Corp. of America, 
Washington, Pa. 


Niagara Falls Smelting & Refining 
Division, Continental- United In- 
dustries, Inc., Buffalo, N. Y. 

Norton Co., Worcester, Mass 

Ohio Ferro-Alloys Co., Philo, Ohio. 

Titanium Alloy Mfg. Division, 
National Lead Co., Niagara 
Falls, N.Y. 

U. S. Atomic Energy Commission, 
Oak Ridge, Tenn. 

Vanadium Corp. America, 
Bridgeville, Pa. 


of 


Ferroboron (10-19), manganese boron 
(18), cobalt boron (10-16), chromium 
boron (12-18), calcium boride (30). 

Manganese-aluminum boron (2), nickel- 
aluminum boron. 


Boron carbide, boron, ferroboron (9). 
Borosil (3.5). 

Carbortam (1-2). 

Boron isotopes B-10 and B-11. 


Grainal alloys (0.2-0.5). 


2 Mining Record, vol. 61, No. 24, June 15, 1950, p. 6. 
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Uses.—The most important use of boron in metallurgy is in the 
form of boron master alloys, which are added to medium- and high- 
carbon steels to confer depth hardenability and to intensify the effects 
of other ferro-alloy elements that may be present. On the basis of 
conferring hardenability to steel, boron is several hundred times as 
effective, per unit weight, as manganese, chromium, nickel, and 
molybdenum. In a 0.40-percent carbon steel, for example, 0.002 
percent B will do the job of 0.30 percent Mn, 0.35 Mo, 0.50 Cr, or 
2.00 Ni. As shortages of high-alloy steels became more severe late in 
1950 with the onset of the Korean hostilities and threatened to become 
further accentuated, boron steels were given a prominent place in the 
melting schedules of several major steel producers. During World 
War II the NE (National Emergency) series of boron steels was 
developed to combat shortages of scarce ferro-alloy elements. At the 
close of hostilities, however, use of boron steel declined sharply as the 
more familiar high-alloy equivalents once more became abundant. 
Much has been learned about the preparation of boron-steel melts and 
the subsequent heat treatment of the resultant steels, so much so that 
uniform properties can now be assured. The boron steels now in 
commercial preparation or impending contain even smaller amounts 
of the scarce ferro-alloy elements than did the NE steels. Standard 
carburizing grades of all steels—for example, SAE-AISI 1320, 2515, 
3120, 4118, 4620, 5120, 8620, and 8720—can be replaced by boron 
steel of composition: 0.17-0.23 C, 0.45-0.75 Mn, 0.15-0.35 Cr, 0.20- 
0.40 Ni, 0.08-0.15 Mo, 0.002 B. Standard full-hardening grades, 
such as SAE-AISI 1340, 4047, 4640, 5140, 8640, 8740, and 9440, are 
replaceable by boron steel of composition: 0.36-0.44 C, 0.70-1.00 Mn, 
0.20—0.40 Ni, 0.15—0.35 Cr, 0.08-0.15 Mo, plus boron. 

Boron is found in nature as the mineral borax, which is sufficiently 
abundant for any presently conceivable ferro-alloy requirements for 
the element. It has been estimated that about 2 million tons of 
boron steels have been used, all-told, since the late 1930’s. Over 2 
million tons may be produced in 1951 alone, and a sharp rise to as 
high as 20 million tons a year in 1952 has been indicated. 

mportant developments in boron-titanium,” boron-columbium, 
and boron-molybdenum * steels were recorded in 1949, and the use of 
medium-carbon boron steel in production was described.“ Increased 
chill-depth and hardness are imparted to cast iron,” and a refined 
rain is given aluminum alloys. A few hundredths of 1 percent of 
oron is introduced into aluminum and copper intended for use as 
electrical conductors, the element effecting neutralization of impurities 
of certain high-resistance ferro-alloy metals that are sometimes present. 
Calcium boride and other additives are finding increased use for 
deoxidizing both ferrous and nonferrous melts. 
E EE Developments In Titanium and Titanium Alloys: Vol. 124, No. 26, June 27, 1949, pp. 


20 Iron and Coal Trades Review (London), Boron in Low-Alloy Steels: Vol. 159, No. 4264, Dec. 2, 1919, 
pp. 1283-1288, 

25 Robbins, Fred J. Lawless, J. J., Use of Boron Steel in Production: Metal Prog., Vol. 57, No. 1, January 
1950, pp. 81-89. 

* Krynitsky, Alexander I., and Stern, Harry, Effect of Boron on the Structure and Some Physical Proper- 
tles of Plain Cast Irons: Nat. Bureau of Standards Jour. Research, vol. 42, May 1949, pp. 465-479 (Research 
Paper 1987). 
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Boron carbide, the hardest commercial synthetic substance known, 
finds wide use in powder form as an abrasive and in fabricated wear- 
resistant parts, such as sand-blast nozzle linings and contact faces of 
high-precision dimension gages. The material is also used in molded 
form as dressing sticks for small grinding wheels, nozzle liners of jets 
employed in spray-drying starch and in debarking logs in the paper 
industry, pump-seal rings, and oil-well flow chokes. Experimental 
work on titanium-boron carbide molded parts has shown promise, the 
addition of titanium imparting toughness and improved resistance to 
spalling and chipping. During 1949 the Bureau of Mines continued 
to study boron carbide as a possible substitute for industrial diamonds 
in certain types of drilling equipment.  Borides of certain ferro-alloy 
elements show much promise for high-temperature applications 
because of their near-metal properties, combined with unusual refrac- 
toriness and hardness." A zirconium boride compound, developed in 
1949 by the American Electro Metal Corp., Yonkers, N. Y., under an 
Office of Naval Research contract, survived the highest temperature 
blasts of any material tested to date that could be considered suitable 
for parts exposed to the temperatures attained in gas turbines and 
jet and rocket engines.” It was reported that the refractory borides 
would be of great value in the newly developed jet-aircraft industry 
of Sweden.” 

Sodium and lithium borohydrides are powerful reducing agents in 
organic and inorganic synthesis at ordinary temperatures; ? beryllium 
borohydride is the most efficient source of 5 known, 1 gram 
generating almost 5 liters of gas. Boron hydride continued to be of 
great interest because of its possible use as a high-energy fuel,“ and 
patents were issued covering its preparation? Boron trifluoride * 
and trichloride ** are important raw materials in the organic chemical 
industry. 

Prices.—During 1949 the prices of most boron-alloy additive agents 
remained unchanged from 1948; increases were noted in nearly every 
instance, however, by the end of 1950. Borosil declined in price from 
$6.25 to $4.25 per pound in August 1949, the new price continuing in 
effect through 1950. 


N Norton, John T., Blumenthal, H., and Sindeband, S. J., Structure of Diborides of Titanium, Zirconium, 
Columbium, Tantalum and Vanadium: Jour. Metals, vol. 1, No. 10, October 1949, pp. 749-751. 

Kiessling, Roland, The Borides of Tantalum: Acta chem. scand., vol. 3, 1949, pp. 603-615 (in English). 
Borides of Some Transition Elements: Acta chem. scand., vol. 4, No. 2, 1950, pp. 209-227 (in English). 

22 American Metal Market, New Metallic Compound Developed for High-Temperature Engines: Vol. 
56, No. 155, Aug. 11, 1949, p. 1. 

39 American Metal Market, vol. 57, No. 229, Dec. 1, 1950, p. 1. 

39 Gibb, Thomas R. P., Jr., Hydrides: Jour. Chem. Education, vol. 25, No. 10, Oct. 1948, pp. 577-582. 

3! Chemical and Engineering News, Boron Hydrides: Vol. 27, No. 29, July 18, 1949, p. 2068. 

Journal American Rocket Society, The Prospects of Jet-Reaction Flight: No. 77, 1949, pp. 59-74. 
155 Chemical Kinetics and Jet Propulsion: Chem. and Eng. News, vol. 28, No. 3, Jan. 16, 

50, p. 158. 

2 Hurd, Dallas T. (assigned to General Electric Co.), Boron Hydrides: U. S. Patent 2,469,879, May 10, 


1949. 
i British Thomson-Houston Co., Ltd., Boron Hydrides: British Patents 623,760 and 623,761, May 23, 
949. 

H Booth, Harold S., and Martin, Donald R., Boron Trifluoride and Its Derivatives: John Wiley & Sons, 


Inc., 1919, 315 pp. 
34 Hurd, Dallas T., Synthesis of Boron Trichloride: Jour. Am. Chem. Soc., vol. 71, No. 2, Feb. 1949, p. 746. 
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Technology.—Methods were described for producing elemental 
boron,” for improving the quality of boron carbide, and incorporating 
the latter compound in ferro-alloys.*’ 

Foreign Trade and World Review.—Boron products are produced in 
Canada, principally for United States companies. Blackwell’s Metal- 
lurgical Works, Ltd., Liverpool, and Murex, Ltd., Rainham, Essex, 
United Kingdom, produce boron alloys of the ferrous and nonferrous 


metals. 
CALCIUM 


Production.—The Electro Metallurgical Division, Union Carbide & 
Carbon Corp., Sault Ste. Marie, Mich., and the New England Lime 
Co., Canaan, Conn., produce metallic calcium. Data on 1950 pro- 
duction are not available for publication. Output in previous years 
has amounted to a few tens of thousands of pounds a year. The 
Ethyl Corp. continued to develop plans throughout the year for 
producing calcium metal on a large scale in a granular, crystalline, 
highly reactive form suitable for use in em aland refining opera- 
tions. The metal would be recovered at Baton Rouge, La., from 
calcium-rich sludges that accumulate during electrolytic production 
of sodium metal. 

Uses.—Calcium is used in metal-refining operations and, in some 
instances, as an alloy constituent of both ferrous and nonferrous 
metals. Calcium is reported to be an effective inoculant in the 
production of nodular iron. Calcium-silicon and calcium-manganese- 
silicon are widely employed as deoxidizers and degasifiers in steel 
making and are sometimes used to confer finer grain, impact strength, 
and improved fluidity to cast steel.“ About 1 to 6 pounds of calcium- 
silicon are ordinarily used per ton of steel. Calcium hydride is, 
perhaps, the most powerful desiccant known, a valuable reductant 
in both organic and inorganic reactions, and a notable condensation 
agent in organic synthesis. As a portable source of hydrogen, the 
calcium hydride gas generator has found extensive use. 

Prices.—Calcium metal, ton lots, was quoted at $2.05 per pound 
throughout 1950. 

Foreign Trade.—During 1950 imports of calcium metal were re- 
ceived from Canada (75,729 pounds) and Germany (27 pounds). 
Calcium-silicon was received from Canada (424,440 pounds) and 
France (67,200 pounds). 

35 Sowa, Frank J., Elemental Boron: U. S. Patent 2,465,989, April 5, 1949. 

Kiessling, Roland, (Preparing Boron of High Purity): Acta chem, scand., vol. 2, No. 8, 1048, pp. 707-712. 
36 Chemical Age (London), Improved Boron Carbides: Vol. 60, No. 1547, Mar. 5, 1949, p. 360. 

Y Buchanan, Neville James, Boron Carbide Compound: U. S. Patent 2,479,097, Aug. 16, 1949. 

38 Canadian Metals, vol. 13, No. 10, Oct. 1950, p. 51. 


39 Sanderson, L., Metallurgical Developments and the Mining Engineer: Canadian Min. Jour. vol. 71, 
No. 1, January 1950, p. 71. 
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TABLE 5.— Calcium metal and calcium-silicon imported for consumption in the 
United States, 1937-50 


[U. 8. Department of Commerce] 


Calcium metal” Calcium-silicon 
Y ear 
Pounds Value Pounds Value 

A E 23, 767 $10, 087 3, 751, 918 $205, 173 
NSS ase eke ise satel eh ³o n ate ee ie ta 41, 299 16, 144 1, 402, 314 77, 003 
DOS EE 41,718 17, 758 3,972,571 225, 312 
;;!ͤõõͤõͤĩ[ A 2 6, 518 2, 131, 758 154, 424 
KEE, tei e DES 111, 994 8, 337 
(V EE EE 8 60, 300 10, 144 
pror A ↄð³AAdͥũͥͥP DET ñꝗ m TRUM 8 
Jööö”˖ ³ĩÜwwmA ⁊ð ĩðé 17, 086 15, 845 164 

17 TRE EMPLEO y EE 661, 200 87, 647 
1!ͤ·Ü d d mts xy 8 354 6 ³ðùͤ K eles oh 
); ³⅛̊. ðͤͤy ͤ;v . y dE 796 2, 483 429, 488 52, 378 
A A A EE 3,510 4,736 112, 000 14,977 
| EEN 75, 756 66, 407 491, 646 11,479 


Canada.—Dominion Magnesium Ltd., Haley's Station, Ontario, 
Canada, is the sole producer of calcium. 


TABLE 6.—Canadian production of calcium metal, 1945-50 ! 


Y ear Pounds Y car Pounds 
1045 II A eee a 20 043. || LOTR. loss 1, 104, 562 
91 %%/37h 8 „ ð K AN 2 520, 609 
194]. 21 cesses A O ͤ K A ies ee er gees See 281, 800 


1 No production before 1945. 
2 Revised. 


CERIUM AND OTHER RARE-EARTH METALS 


Prompted by swelling military and civilian requirements for 
rare-earth products, numerous companies were active in the United 
States during 1950 in both exploration for and development of mona- 
zite and bastnaesite deposits. In the instance of monazite, interest 
centered mainly along the western flank of the Idaho batholith in 
Idaho, where monazite-rich gold gravels have been known to exist for 
many years. Similar activity was reported in connection with certain 

uvial deposits of western Montana. A small tonnage of monazite 
was recovered in 1950, as in several years previous, from the ilmenite- 
zircon-rutile operations of the Rutile Mining Co. of Florida near 
South Jacksonville, Fla. In the course of evaluating the thorium 
resources of the United States, the Bureau of Mines continued its 
detailed studies of monazite gravels, particularly in Idaho. In related 
work, centered mainly in the Southeastern States of Virginia, the 
Carolinas, and Georgia, the Geological Survey demonstrated the 
existence of alluvial monazite deposits over a much more extensive 
area than was previously known. 
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The deposit of bastnaesite and other rare-earth carbonate minerals 
northeast of Baker, Cal., which was discovered in 1949, attracted 
widespread attention in 1950. Mineralization was shown to exist 
beyond the original discovery locality, over an area extending several 
miles to the southeast. Late in 1950 a massive lode deposit of rare- 
earth carbonate minerals, about 20 acres in extent, was found near 
the southern extremity of the aforementioned area. Certain sections 
of the lode were estimated to assay up to 40 percent rare-earth oxides. 
Total rare-earth oxides contained in the lode, assuming continuation 
of surface values to a depth of 150 feet, was estimated to be of the 
order of 3 billion pounds. 

Most of the mineralized area was acquired by the Molybdenum 
Corp. of America, and underground and surface exploration and 
development were begun. The exceptionally high rare-earth tenor 
of the newly discovered ore body, coupled with its size and amenability 
to low-cost surface operation, suggested strongly that, for the first 
time, a rare-earth ore might become available cheaply enough for 
large-scale exploitation. 

fn 1950 Shattuck Denn Mining Corp. made milling tests on about 
100 tons of bastnaesite ore mined from a fluorspar property near 
Gallinas, N. Mex. The company reported that the cost Ka producing 
a salable grade of bastnaesite concentrate was prohibitive. Later in 
the year William Heim was reported to have operated on a small scale 
and successfully produced and shipped bastnaesite concentrates in 
conjunction with fluorspar operations. 

The deposit of rare-earth minerals north of Sundance, Wyo., 
discovered in 1949, was core-drilled by the Bureau of Mines during 
the spring and summer of 1950. Large, low-grade reserves were found. 
No rare-earth mineral has yet been identified at this property, and a 
conclusion has been reached that the rare earths may be present in 
colloidal form associated with clay and iron oxides. 

Production.—Data on output of mischmetal, ferrocerium, and other 
alloys of the rare-earth metals are not available for publication. 
Important domestic producers of the basic alloy, mischmetal, are 
Cerium Metals Corp., Niagara Falls, N. Y.; General Cerium Co., 
Edgewater, N. J.; and New Process Metals Co., Newark, N. J. 

Consumption and Uses.—The master alloy of the rare-earth metals, 
. mischmetal, is consumed domestically to the extent of a few hundred 

ounds a year at most. Principal uses are in production of ferrocerium 
or lighter flints, in preparation of rare-earth alloys of magnesium, 
and in production of certain special types of nodular cast iron. A 
comprehensive account of uses of the rare-earth metals and compounds 
was published.“ 

The marked effect of the rare-earth elements in conferring hot 
workability and toughness to steel was being closely scrutinized by 
several large steel producers. The improvement in workability 
results in substantial economies through better ingot-to-billet yields, 
less billet preparation, and improved hot-rolled strip surfaces. Indica- 
tions were that use of rare earths would eliminate the cost of forging 
normally required for conferring toughness. The cumulative econo- 
mies gained by employing the rare-earth elements, combined with the 


40 Kremers, Howard E., The Rare Earth Industry: Jour. Electrochem. Soc., vol. 96, No. 3, September 
1949, pp. 152-157. 
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greatly increased abundance of their raw materials due to fortuitous 
recent discoveries, suggested that the rare earths might find use in the 
greater part of steels to be produced in future years. 

Prices.—During 1950 mischmetal was quoted at $4.50 per pound, 
and ferrocerium cast into form for lighter flints was quoted at $8 per 
Roane Pure cerium metal (98 percent Ce) was offered at $25 per 
pound. 

Foreign Trade. Domestic receipts of mischmetal and ferrocerium 
in 1950 came exclusively from Canada; rare-earth compounds (chlo- 
ride) imported originated entirely in Brazil. 

Mischmetal and ferrocerium alloys were exported from the United 
States during 1950, in pounds, to the following countries: Germany, 
34,382; Portugal, 15,200; Canada, 3,247; Belgium-Luxemburg, 2,204; 
Switzerland, 220; United Kingdom, 20. Data on exports of rare- 
earth compounds are not available. 

World Review.—(See Monazite section, Minor Nonmetals chapter 
of this volume.) 


TABLE 7.—Cerium and other rare-earth compounds imported for consumption 
in the United States, 1922-50 


[U. 8. Department of Commerce] 


1 September-December only. 
3 Data not available. 


TABLE 8.—United States foreign trade in mischmetal and ferrocerium alloys, 
1924-50 
[U. S. Department of Commerce] 


Year Pounds Value Year Pounds Value 


IMPORTS FOR CONSUMPTION 


1098 A 100 $208 || A 462 $1, 611 
/ ees 89 „„ 20, 190 90, 948 
7 1 rer es 11, 573 65, 549 
AAA 71 118 || A ees 5, 720 27, 589 
IO eeng e ee 2, 085 5, 999 || AAA 20, 240 91, 203 
17 2, 524 6, 931 |- A , 080 151, 963 

320 861 2, 1... 15, 000 276 
111111 — AA é // dst Se berets 665 3, 708 
A —— 44 n EEN 1, 600 12, 380 
A A E 1948. c eese 8 220 880 
C beds 22 ho a Soe 1, 000 , 200 
A A ³ B antes Sees 

EXPORTS 

171717! 26, 016 $84, 739 || 190 //ʒ.½»2k ... 182, 204 | $1, 053, 936 
117771 eee 54, 797 148,891 1 . 55, 133 323, 582 
A Leere ED 38, 918 116,975 || 1949. ; 88 70, 009 202, 922 
;;» ess vsu eR 32, 175 100, 958 10 eege Ae 55, 273 212, 752 
IL, A eee en 39, 718 167, 641 


1 No data available for years before 1942. 
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CESIUM AND RUBIDIUM 


Production.—De Rewal International Rare Metals Co., Phila- 
delphia, Pa.; Fairmount Chemical Co., Newark, N. J., and A. D. 
Mackay, Inc., New York, N. Y., produce cesium and rubidium metals 
and compounds. Maywood Chemical Works, Maywood, N. J., 
produces cesium metal and its compounds and compounds of rubidium. 
General Electric Co. produces cesium metal at Scotia, N. Y. Foote . 
Mineral Co., Philadelphia, Pa., makes cesium compounds. Harshaw 
Chemical Co., Cleveland, Ohio, proposes to grow optical crystals of 
cesium iodide and rubidium bromide, used for infrared spectrometry. 
The mineral pollucite, usually containing over 30 percent Cs,O, has 
been the only commercial source of cesium to date; * rubidium is ex- 
tracted from lepidolite, a hthium mica. 

Uses.—Cesium is important as the active component in some types 
of photoelectric cells, in cesium-vapor lamps used by the Armed Forces 
for infrared signaling, and in the newly developed cesium-vapor 
rectifier.* A method for producing cesium compounds, adaptable to 
large-scale operation and based upon the preferential solubility of 
cesium bromide in liquid bromine, was patented." In the fission of 
U-235, various long-lived radioisotopes of cesium are among the more 
abundant end products, one such, Cs-135, having a half-life exceeding 
600,000 years. As a consequence, much attention has been devoted 
to the chemistry of cesium by the Atomic Energy Commission in 
developing processes for separation and disposal of atomic pile waste 
products. 

Rubidium, in general, has the same uses as cesium. Although much 
more abundant in nature than cesium, unlike the latter it forms no 
known minerals in which it is an essential or major constituent. The 
rubidium content of commercial potassium chloride recovered from 
subterranean Michigan brines is approximately 0.05 percent. Accord- 
ing to estimates, about 1 ton of elemental rubidium per year might be 
obtained from such brines. The naturally occurring radioisotope 
Rb-87 has a half-life computed to be about 600,000,000 years. A 
method for determining the age of rocks is based upon observing the 
ratio of Rb-87 content to that of the stable strontium end product.“ 

4 Hackspill, Louis, and Thomas, Georges, (Direct Preparation of Metallic Cesium from Swedish Pollu- 
cite): Compt. rend., vol. 230, No. 12, Mar. 20, 1950, pp. 1119-1121. 

42 Hull, A. W., Burger, E. E., Turrentine, R. E., The Cesium Rectifier: Phys. Rev., vol. 73, No. 10, May 
pets Stenger, Vernon A. (assigned to Dow Chemical Co.), Cesium Bromide Separation: U. S. Patent 2,481,- 
a Tana Mak G., Hess, David C., Jr., and Reynolds, John H., On the Relative Yields of Fission 
Cesium Isotopes: Phys. Rev., vol. 76, No, 11, Dec. 1, 1949, pp. 1717-1718. 

4 Kemmerich, Maria (Half-Life of Rubidium): Ztschr. Physik, vol. 126, 1949, pp. 399409. 


Ahrens, L. H., The Geochemistry of Radiogenic Strontium: Mineralog. Mag., vol. 28, No. 200, March 
3948, pp. 277-295. 
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COLUMBIUM (NIOBIUM) AND TANTALUM 


Mine Production.— About 2,700 pounds of tantalite-columbite were 
produced from domestic sources during 1950. Individuals and com- 
panes reporting output were George C. Bland, Walter Clifford, 

rancis Michaud, and Mineral Mills, Inc., Custer, S. Dak.; Black 
Hills Keystone Corp., Keystone, S. Dak.; Ralph R. Hermstain, Texas 
City, Colo.; and Beryllium Mining Co., Inc., Ohio City, Colo. Do- 
mestic mine shipments for 1950 totaled 1,000 pounds (see table 15). 
The occurrence of tantalum in the famous Harding mine near Dixon, 
N. Mex., was described.* 

Domestic Refiners.—Essentially all concentrates of tantalum and 
columbium minerals of domestic or foreign origin are consumed by 
two companies: Fansteel Metallurgical Corp., North Chicago, Ill. 
(miscellaneous tantalum and columbium products), and the Electro 
Metallurgical Division of Union Carbide & Carbon Corp., Niagara 
Falls, N. Y. (ferrocolumbium and ferrocolumbium-tantalum). 

Consumption and Uses.—Military requirements for columbium in 
the swiftly expanding jet-engine program so far transcended any 
known or hoped-for supply that drastic measures had to be taken for 
allocation, conservation, and substitution. Accordingly, the Na- 
tional Production Authority issued Order M-3 on October 20, 1950, 
stipulating that production, distribution, and use of ferrocolumbium 
and ferrocolumbium-tantalum be limited to “DO” defense rated 
orders which are reserved under the NPA priorities system to procure- 
ment by the Department of Defense aad the Atomic Energy Com- 
mission. The order provided further that use of ferrocolumbium- 
bearing steels be prohibited wherever ferrocolumbium-tantalum steels 
might be substituted and that use of either type of steel be prohibited 
where any other substitute was available. 

The function of columbium and columbium-tantalum in alloy steels 
varies according to the type of alloy in which it is used. The pres- 
ence of one or both of these elements is required in austenitic stainless 
steels (Type 347, 18-8) as a carbide stabilizer, to inhibit intergranular 
corrosion in the temperature range 800°-1,600° F. Columbium 
and tantalum confer El temperature strength and creep resist- 
ance to the important low-iron superduty alloys used for jet- 
engine parts exposed to extreme heat and operating strain. Im- 
proved ductility and reduction in tendency to air-harden are imparted 
to piain chromium stainless steels through addition of columbium or 
tantalum. 


* Montgomery, Arthur, Geochemistry of Tantalum in the Harding Pegmatite: Am. Mineral., vol. 35, 
Nos. 9 and 10, 1950, pp. 853-60. 
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TABLE 9.—Approximate composition of some alloys containing columbium and 
tantalum 


Component elements (percent of total weight) 


Type | 
Fe Ni Cr Co omy Ta Mo WIC i| Other Use 
— — VE, — A —— —!À—— 

8-816........... 3 loo 20 44 4 ....[4 |4 00.4 1....1 0.6.............. Parts for jet engines 
and gas turbines or 
other applications 
involving high- 
temperature oper- 
ation. 

8-590 .......... 25 20 20 20 l.. 4 4 414 2.6. Do. 

MIT-N2........ 21 30 120 y. ENS 2.0, 3 2:2 LA I oe SN o ore ca Do. 

1-1300........... 4.5 70 ¡10 |....| 2 ..--| 5 |.-..1 .101_...1 6.0-Al, 0.5-Be, Do. 

1.9-other. 
N-155...........] .3220 20 20 1.0 j1....] 3 |2 | .3 |... ee 33.27- Do. 
A other. 
Inconel-X...... 7 AGS! J15 Iss 1:0 A A A IE AAA Do. 
EME........... 63 12 19 |....1 1.2 |....].... 3. 21. 1... 0. 15 Nz. 1.35- Do. 
other 
19-9-DL........ 7 9 I9 |....| .3 1....] 1.21 1.2, .3 / ² Rec Do. 
J’ ͥ ͥ T M115 BB ala dla .08'....| 1.25-Mn,0.60-Si, Same as above; also 
0.02- P. 0.10-S, in many indus- 
0.10-other. trial applications 
where high tem- 
peratures and/or 
corrosion may be 
encountered. 
Ferrocolum- 40 A a; E EE EE MEES O PAI EEE Master alloy for mak- 
bium. ing 347 and other 
| | | | | alloys containing 
| | | | columbium. 

Ferrocolum- 40  ,............. d0- 290- EE A Oe rt Ld Eo Master alloy for mak- 


bium-tan- 
talum. other alloys con- 
taining columbium 


and tantalum. 


| 
| 
| ing 347 Cb-Ta and 


Columbium in the form of metal or compounds has only slight com- 
mercial use. Conversely, tantalum is extensively employed in metal 
form because of its desirable combination of easy formability and re- 
sistance to oxidation and other types of chemical corrosion. Tanta- 
lum is employed in chemical-processing equipment, vacuum-tube 
parts, surgical sutures and repair items, and electrolytic condensers 
(in powder form). Asa carbide, tantalum finds special application in 
cast allovs, in cutting tools, and in shell-nosing dies. Tantalum oxide, 
combined with other elemental oxides, such as those of lanthanum and 
tungsten, forms a lens composition used in aerial photography. 
Another important use of the oxide, highly critical during World War 
II, is as a catalyst (2 percent Ta;0,-98 percent SiO») for efficient con- 
version of acetaldehvde-ethyl alcohol to butadiene, & basic raw mate- 
rial for synthetic rubber production.“ 

Prices.—Domestic quotations on columbite concentrates are not 
available. The Metal Bulletin (London) quotations for columbite ore, 
50-55 percent combined columbium-tantalum oxides, per unit, c. i. f., 
showed an unbroken rise throughout 1950 as follows: January 6, 110s.— 
115s.; April 14, 117s.6d.-122s.6d; June 30, 120s.-122s.6d; July 7, 
122s.6d.-127s.6d.; July 28, 130s.-135s.; September 1, 130s.-150s.; 
December 1, 170s.-180s.; December 15, 250s.-260s. The unparalleled 


48 Corson, B. B., Jones, H. E., Walling, E. E., Hinckley, J. A., and Stahly, E. E., Butadiene from Ethy! 
Alcohol: Ind. Eng. Chein., vol. 42, No. 2, February 1950, pp. 359-373. 
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demand for columbite, principally in military aircraft, was the prin- 
cipal factor in driving prices to the highest level ever attained, the 
rise being unbroken over the 3-year period 1948-50. In 1948 prices 
increased from 65s. to 75s.; in 1949, from 75s. to 115s.; and in 1950, 
from 115s. to 260s. Tantalum ore continued to be quoted nominally 
at $2-$2.50 per pound TazO; contained, 60 percent TazO; minimum, 
price varying with impurities. | 
Reflecting the increased price of columbite ore, ferrocolumbium 
alloy, 50—60 percent Cb, rose in price from $2.90 per pound contained 
Cb, delivered, in January, to $3.50 in March and to 84.90. in Novem- 
ber. Ferrocolumbium-tantalum (40 percent Cb, 20 percent Ta) was 
quoted for the first time 1n March at $2.67 per pound contained Cb 
prus Ta, delivered, an increase to $3.75 per pound being noted in 
ovember. Standard columbium-stabilized stainless steel, type 347, 
was quoted in January at 20 cents per pound, f. o. b. producing point, 
the price rising to 21 cents in July and to 21% cents in December. 
Prices on columbium metal have remained unchanged since 1948, 
being quoted at $280 per kilogram for rod and $250 for sheet. Simi- 
larly, tantalum rod was quoted at $160.60 and sheet at $143. 
Foreign Trade.—An increase in United States imports of columbite 
over the previous year was realized in 1950. The increase, however, 
was only apparent, being in terms of gross weight of concentrates 
rather than effective columbium content. This situation was brought 
about because declining receipts of columbium-rich Nigerian concen- 
trates were counterbalanced by a sharply increased intake of colum- 
u poor concentrates from the Belgian Congo. Increased diver- 
sion of Nigerian columbite to consumers in ne United Kingdom and 
continental countries contributed significantly to the decline in 
United States receipts from West Africa. Alloys of columbium, 
principally ferrocolumbium, amounting to 268,424 pounds, valued 
at $92,280, were imported from the United Kingdom during 1950. 
Export of columbium ore comprised 109 pounds to Germany. No 
tantalum ore was exported. Columbium metal and alloys were 
exported amounting to 17 pounds, valued at $1,231; tantalum metal 
e 2n totaling 1,282 pounds and valued at $61,322 were shipped 
abroad. | 
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TABLE 10.—Columbite imported for consumption in the United States, 1934-50, 
in pounds 


[U. S. Department of Commerce] 


Year | Pounds Value | | Year Pounds Value 

Een EEE E (1) (1) 10413. EE 2, 382,050 | $844, 544 
)J§³˙³ tos ws 1,184,315 | 397. 737 1914. 3, 684, 530 | 1, 198, 299 
19333 eto ees , 000 257, 666 KCL EE 4, 277, 152 | 1, 312, 346 
19) —ng 922. 654 ANI AS 2, 426, 246 742, SA 
19388... 8 645, 141 228 0 8 |) WGA: os soe ere 2, 821, 634 857, 550 
1999 8 109, 132 eee, ete ce eR 1, 973, 728 655, 950 
I/. E 595, 220 210, 526 || l EE 1, 557, 479 561, 945 
KI KEE 1, 440, 455 504, 537 h ra 1, 726, 717 752, 926 
19422 8 1, 762, 355 608, 917 


! “Substantial” shipments reported from Nigeria; quantity and value not available. 


TABLE 11.—Columbite imported for consumption in the United States, 1941-50, 
by countries, in pounds 


{U. S. Department of Commerce] 


Country 1941 1942 1943 1944 1945 

Belgian Congo 36,422 |............ 1 
Belgiunt-Luxepibourg EE, A ] ⅛ d ³⁰ÜW ͤ K — 
F ³oÜwm³AA RUPES welt ⁰ IÓN 1, G4 
e PME 2, 220 I1//;ẽ⁵ẽ⁵Üf/ði! ñꝛ·² wr EE 
I)! Zy 8 21, 600 I 
A ũ eet VE AO AN 
rh EE, E, AM 22, 046 
NEE AA E ecu 8 1,435,312 | 1,724,800 | 2,350,329 | 3,658, 084 4, 220, 691 
k.. ³oW¹A ] é K AAA A 3,111 , 603 3,381 
III d AI 32.914 |............ 57,010. 1. d one A 

EE hee 1, 440, 455 | 1, 762, 355 | 2, 382,050 | 3, 684, 530 | 4, 277,152 

Country 1946 1947 | 1948 1949 | 1950 

Belgian nn. 8 2, 734 113, 813 198, 585 400, 868 
Belgium- Luxembourg lh 7000 8 
OHV iG o. nacos ⁰:ꝛ eee tes DG RM EE A MA E 
A mec T PA ra LP 6, 926 8, 568 10, 981 
e ß ñ ñẽ NONE CERO EF ens EE ß 
P O A AAA PA CC 31, 835 
h/, ⁰⁰y EEN 1,200 |............ 
]ĩ³è51. ERN 2,411,695 | 2,818,900 | 1,822,843 | 1,349,126 | 1, 280, 090 
Uganda 5: los SA A O 0ſ⁰ͤ˖ EE EE 
A A A A RA, ͤ ͥ d dE 83,021 |............ 72,108 

TOG RENE 2. 426, 246 | 2,821,634 | 1,973,728 | 1,557,479 1, 726, 717 


1 Presumably om a transshipment rather than original source. 

2 Classified by U. S. Department of Commerce as British East Africa. 

3 Argentina. 

4 Argentina, 2,685 pounds; Union of South Africa, 4,325 pounds. 

5 Classified by U. S. Department of Commerce as from Chile, which is believed to be the country of 
transshipment only. 

U non of South Africa, 1,821 pounds; United Kingdom (presumably country of transshipment), 1,200 
pounds. 

! Portugal. 
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TABLE 12.—Tantalite imported for consumption in the United States, 1917-50, 
in pounds 


[U. 8. Department of Commerce] 


Year Pounds Value Year Pounds Value 


1917519. A AA 8 / / 6, 083 $9, 342 
TL REENEN ) )) 20, 7 30, 751 
N, 8 ? 8,014 2 110 O 20, 897 40, 742 
EE 8 [tror eege 41, 706 S 

0 5, 600 3,031 || 19399————— . ¶k—vè b 56, 561 82, 990 
/// y AAA q a eae 490, 460 | 258, 514 
w» 5,022 )) C 403, 464 | 188, 936 
1026 NA eret e eo 350 14011049. EE 567,494 | 467, 418 
J ĩ 15, 119 20, 012194333. 643,080 | 724, 

TE, EN e VU 837,130 | 699, 473 
FFC 15, 250 19,418 || 194——. —̃ — 453, 141 
VF 8, 474 7,036 || 19466—— 363, 553 | 302,397 
1 AA eect , 288 6,289 || 1947..............--.------- 418,753 | 386, 934 
LEE 36, 131 51,033 || 1048 127, 688 82, 799 
et E AO 14, 257 20, 530 ¼1949——UꝛU. 136, 664 | 237, 292 
LEE 24, 35, 441 || 1950 — 328,728 | 244, 205 


1 Classified as ferro-alloys (tantalum)." 
3 Includes 1,229 pounds classified as ‘‘ferro-alloys (tantalum)"' and 6,785 pounds classified as ““steel-harden- 
ing ores (tantalum).” 


TABLE 13.—Tantalite imported for consumption in the United States, 1941-50, 
by countries, in pounds 


[U. S. Department of Commerce] 


Country 1941 1942 1943 1944 1945 
AAA A A A E 
An II A ARA 2, 420 8,239 E 
Al é 29. 574 11,470 10, 708 9,315 21,125 
Belgian Congo... 146, 904 309, 843 157,073 332, 312 485, 986 
Belgium-Luxembourg MA A d DEE 
r ³ĩÜW¹11ʃ K aat uer EE 161, 996 237, 210 416,874 440, 460 68, 229 
hut A A ⁵ð E 1,805 e NEE 
DE EE E A EE 
Mö E E 3, 567 4,19] ER 
Netherlands A yd dd ð A EE 
Nigeris A ⅛ « —wm m xx ER 5. 757 18, 116 31, 410 
Southern Rhodesia ........................ 64, 773 18, 971 40, 481 12, 794 9, 967 
UpAaHndd AAA A 3, 063 1,271 11, 348 
Union of South Africa..................... 2IT EE 1, 332 632 2, 027 
RT A EE, ↄ §ð ͥ y 4798 |...........- 
V 403, 464 | 507,494 | — 643,080 | 837,130 630, 092 
Country 1946 | 1947 1948 1949 1950 

e ß , seat do A // ĩð ͤ WE 
rr ³·¹.- c 500 Vp ff! ⁊ Tf!!! ses ee cate 
Belgian Congy o 263, 097 311. 526 93, 939 38, 086 211. 433 
Belgium- Luxembourg occ lic 3,199 mwm”:xB— EE 85, 683 
Le A EEN 98, 072 71,634 9, 202 63, 478 13,378 
E NI A O A, AAA IE 
Jö A A A ET A 10, 691 
MozamDIJUE A A A AAA A 8 
Netherlands AA A IA 29, 50000 
( ³²¹¹—iꝛ ̃ WA.... 8 7, 998 14. 559 4, 480 7, 543 
Southern Rhodesia [econo 14, 928 S. 914 A O 
BE het rg A ⅛ðV—à.) eros PA IA A A 
Union of South Africa „ cuoc A 1,120 |... 
IT ede EE AA AAA E EA A 
Eed e 363, 553 418, 753 127, 688 136, 664 328, 728 


1 Classified by U. 8. Department of Commerce as from New Zealand, which has no recorded production. 
2 Presumably sc ear tng Ad transshipment rather than original source. 

3 Classified by U. S. Department of Commerce as British East Africa. 

t Anglo-Egyptian Sudan, 98 pounds; Canada, 700 pounds. 
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Belgian Congo.—Long-range development of the tin-tantalite- 
columbite pegmatites athwart the border of the Congo and Ruanda- 
Urundi promised an eventual large increase in production from this 
arca. The principal operation is the Geomines concern. Financial 
support to the expansion program is being supplied by the Economic 
Cooperation Administration. 

British Guiana.—Columbite is known to exist in the basins of the 
Rumong-Rumong and Morabisi Rivers about 100 airline miles south- 
west of Georgetown. According to estimates the Morabisi area 
contains 1,000,000 cubic yards of material averaging 2 pounds of 
concentrate (assaying 44.3 percent Cb;O, and 21.1 Ta,05) per yard.” 

Nigeria.—Columbite is produced in the Provinces of Bauchi, Benue, 
Kano, Niger, Plateau, and Zaria. Largest producers are Amalgamated 
Tin Mines of Nigeria, Ltd.; Jantar Nigeria Co. Ltd.; Bisichi Tin Co. 
(Nigeria), Ltd.; and Minerals Research Syndicate, Ltd. Reserves of 
columbite in Nigeria, as of March 31, 1950, were estimated at 7,000 
long tons proved and 2,276 indicated.” Geological study indicated 
columbite to be widespread in the Younger granite, possibly as a 
primary accessory constituent. This granite was believed to consti- 
tute the primary source of the Jos Plateau columbite, as it occurs at the 
headwaters of the Forum River, above the extensive Jantar deposit, 
said to be the largest in the world.*! 

Columbite is generally recovered in Nigeria as a secondary item in 
the production of tin concentrates. According to reports, however, 
Jantar Nigeria Co., Ltd., and Minerals Research Syndicate, Ltd., 
operate certain areas primarily for columbite.? Despite unlimited 
consumer demand and all-time high prices, official sources indicated 
an unpromising long-term outlook because of dwindling tin reserves. 

Norway.—European press reports indicated active support of the 
Economic Cooperation Administration in developing a large deposit 
of columbium minerals (koppite and columbite) occurring in limestone 
southwest of Oslo. 

Swaziland.—Columbite-bearing gravels occur in the Forbes Reef 
area. Investigation of the deposits was continuing.“ 

Uganda.—The columbium mineral, pyrochlore, occurs in significant 
quantity in calcareous rocks of the Tororo neighborhood, Eastern 
Province. Recovery of the pyrochlore is reportedly contingent upon 
development of a cement plant on the northeast slope of Sukulu Hill, 
about 3 miles from Tororo station. In the course of mining limestone 
for cement production, the heavy minerals, including pyrochlore, 
would be separated for special treatment. The Geological Survey of 
Uganda reported that special investigations of columbite-tantalite 
deposits were being made to determine operating costs. 

United Kingdom.—The report of Murex, Ltd., for the year ended 
April 30, 1950, stated that new facilities had been installed for 
producing tantalum metal. 


** Bureau of Mines, Minera] Trade Notes, vol. 31, No. 5, November 1950, pp. 7-8. 
E Mines Department (Nigeria), Annual Report for the Period 1st J anuary 1949 to 31st March 1950: 1951, 


p. 12. 
H Mackay, R. A., Greenwood, R., and Rockingham, J. E., The Geology of the Plateau Tinflelds— Resur- 
vey 1945-48: Geol. Survey Nigeria, Bull. 19, 1949, pp. 14-15. 

52 Geological Survey Department, Nigeria, Annual Report for the Year 1949-50: Kaduna, Nigeria, 1951 

$3 Colonial Geology and Mineral Resources, vol. 1, No. 4, 1950, p. 339. 

4 Colonial Geology and Mineral Resources, vol. 1, No. 3, 1950, p. 255. 
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TABLE 15.— World production of tantalite concentrates 1901-50, in pounds ! 


d United United 
tates 3 States 3 States 3 
Aus- ; Aus- : Aus- : 
Year : (mine Year e (mine Y ear g (mine 
tralia 3 ship- tralia 3 ship- tralia 2 hip- 
ments) ments) ments) 
190103 (4) (4) 19111 28, 000 0 1926 1424 . 43, 568 2. 100 
1904. 4) $) 1918........].......-.- 4, 500192777 34, 384 1, 100 
1905. 164, 170 (8) 1919. ˙ Y on 300 1928. 20, 362 34, 899 
% 88 (5) 102): A DEE 4, 0001929 28, 090 22,117 
1900 0 8 9) 1921........ N (at on 3, 4001930 6, 048 5, 100 
1908. ....... 2.012-1..5. 22225 1922 60019314. 3. 181 7 
19099;%90 EE (6) 19a cbt 1, 35019323. 21, 885 390 
dig ß ($) 1924........ FFC 1,197 || 1933 12, 880 300 
Tl ee Se (6) 1925........ 14,000 ;........... 1934 9....... 1, 971 2, 125 
II E EE | 
United 
South- 
Aus- a Southern ; States 3 
Year tralia 1 Brazil * | Nigeria Rhodesia M Uganda! (mite 
shipments) 
19318 EE 33, 981 „„ 2, 000 13, 448 (4) 7, 681 
)J) 33, 555 Oe 3 (4) H5. 120 ee 
US rA ERES 40, 320 M (4) 116,384 |.......... 16, 307 
1038 O 44, 979 56. 166. 15, 900 11 4, 81114 36, 189 
TOZO es e 18, 547 53, 508 |.........- 10, 260 4,166 |.........- 340 
)JöÜ ( de. 14,157 |. 58, ccs eee: 16, 000 TT 
Iii 8 199, 911d 36, 000 „ 250 
177 boi e EE 1, 904 250, 178 |.......... 28, 000 n 40 |... 200 
III! eer cela ew 25, 178 308, 631 4, 500 14, 000 12 12 9, 411 
1044. ce ee Ato eee 24, 192 443, 129 27, O82 12, 000 (u) 9 13 9 520 12 7,204 
A EE 1, 053 66, 139 29, 792 14, 740 |.......... 9 14 670 12 5. 500 
ö ͤ 8 98, 035 2. 890 16; 9000 A 17 3. 47 
1041. oe oct 88 1, 411 71, 680 8, 310 27, 300 403-1. AA 13 3, 259 
TAS AREE ͤm= HE 12, 023 9, 183 8, 243 16, 120 l5 dd:ziievmiI 500 
1040 AP A 3, 502 91, 047 4, 980 10, 840 EM FL EE 181,020 
// A E 16, 536 18, 700 2, 240 1, 700 2220 8686 15 1, 000 


1 See table 14, footnote 1. United States imports show 98 pounds of tantalite received from Anglo- 
yey en ouden in 1944; 700 from Canada in 1944; and 1,805 and 2,442 pounds from India in 1943 and 1944, 
respectively. 

3 Estimated average Ta20s content of concentrates. 

3 Prior to 1941, concentrates were designated as ‘‘tantalite-columbite’’; however, in composition Ta:0s 
was strongly EE over Cb20s, therefore these concentrates have been tabulated in this table, 
rather than table 14, on columbite. From 1941-48, inclusive, tantulite and columbite are differentiated. 

4 Data not available. 

5 Also Southern Rhodesia, 2,000 pounds. 

* Small production reported, quantity unspecified. 

7 Also South-West Africa 672 pounds, Uganda 60,480 pounds. 

8 Also South-West Africa 661 pounds 

* Exports. 

10 See also table 14, on columbite. 

u In addition, tin-tantalite concentrates, unspecified tantalite content, produced as follows: 1936, 1.165 
pounds; 1937, 1,322 pounds; 1938, 1,366 pounds; 1940, 1,456 pounds; 1941, 370 pounds; 1942, 161 pounds; 1943, 
560 pounds; 1944, 2,000 pounds. 

12 Principally microlite. 

13 Includes 6,720 pounds of bismutotantalite. 

14 Bismutotantalite. 

158 Tantalite-columbite, 


GALLIUM 


Production.—Gallium metal was produced in 1950 by the Aluminum 
Ore Co., East St. Louis, Ill., and the Anaconda Copper Mining Co., 
Great Falls, Mont. Eagle-Picher Lead Co., Joplin, Mo., a significant 
producer in previous years, reported no output in 1950. Gallium oxide 
and a small quantity of metal were produced hy Saratoga Laboratories, 
Inc., Saratoga Springs, N. Y. 

Uses.—Except for an exceedingly small intermittent consumption 
as a component in dir E high-temperature thermometers, no 
important specific uses for gallium have been developed to date. 
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Research has been directed toward developing applications, and wide 
publicity has been given to the element to arouse further interest in its 
possibilities. 

Prices.— Quotations on gallium metal in 1950, 99.9 percent pure, 
declined below 1949, the metal being offered at $4.50 per gram in lots of 
less than 100 grams; $3.50 per gram, for 100 to 999 grams; and $3.00 
per gram, for 1,000 to 2,499 grams. Metal of 99.99 percent purity 
commanded a premium of $0.25 per gram. For experimental use in 
schools and research institutions, the standard grade was quoted at $3 
per gram in lots of more than 5 grams. 

World Review.—Gallium and germanium are extracted commercially 
from flue dust in England, the development having been pioneered 
by the Chemical Research Laboratory.“ Coals of Norihumberland: 
Durham, and Yorkshire are richest in gallium and germanium, 
although nearly all British coals are reported abnormally rich in the 
elements. The National Physical Laboratory has devoted much 
attention to a study of the electrical properties of gallium. (See 
Germanium review, this chapter, for further data on gallium.) 


GERMANIUM 


_Production.— During 1950 the Eagle-Picher Co., Joplin, Mo., con- 
tinued its unbroken dominance in the production of germanium and its 
compounds. Small but significant quantities of germanium dioxide 
were produced by the American Steel & Wire Co. (subsidiary of U.S. 
Steel Corp., Donora, Pa., and by Saratoga Laboratories, Inc., 
Saratoga Springs, N. Y. 

The U. S. Geological Survey, in the course of its exhaustive study of 
trace elements in ash of American coals, reported an occurrence of 

ermanium-rich lignite (Cupressinoxylon wardi) in the Patuxent 
ormation in the District of Columbia and environs. Germanium 
content of the ash from the lignite ranged up to 6 percent, with many 
samples containing 3 to 5 percent; gallium ranged between 0.003 and 
0.2 percent. The ash analyzed represented between 2 to 9 percent 
by weight of the lignite from which it was derived.“ 

Consumption and Uses.—Consumer interest was keen in 1950; and 
apparent consumption, based on producers’ shipments, reached a new 
high. The principal use of germanium to date has been in metallic 
form in the rectification of high-frequency electrical currents in radar 
and television circuits. The rectifier consists of a germanium-metal 
wafer, measuring about 3 by 3 by 0.6 mm., in contact with a pointed 
tungsten wire. Current will flow readily from the tungsten wire to the 
germanium, but a strong resistance prevails to flow in the reverse 
direction. Germanium that functions in this way is known as N-type 
and will, if pure enough, withstand back-voltages of 150 volts or more 
before any significant reverse flow of current develops. When certain 
impurities, such as arsenic, are present in germanium, P-type metal is 
formed which possesses rectifying properties. The impressed current 
flows, however, from the mctal wafer to the tungsten point, directly 

$ Mining Journal (London), Two New Metals for British Industry: Vol. 234, No. 5982, pp. 367-368. 


# Stadnichenko, Taisia, Murata, K. J., and Axelrod, J. M., Germaniferous Lignite from the District of 
Columbia and Vicinity: Science, vol. 112, No. 2900, July 28, 1950, p. 109. 
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contrary to the N-type. N-type germanium is generally desired for 
commercial use. Arsenic content of not more than about 0.5 part per 
million is required. 

Probably the largest potential use for germanium is in the transistor, 
a three-element electronic device constructed similar to the diode but 
possessing two tungsten contact points instead of one. A small 
positive voltage is impressed upon one contact and a large negative 
voltage on the other. A small change in voltage at the positive con- 
tact causes a much greater change in the current flow across the 
negative contact, making the transistor behave as an amplifier similar 
to a three-element vacuum tube. Unlike the latter, however, no 
filament current is required. The exceedingly small size of the trans- 
istor opens up new vistas for the design engineer wherever space saving 
is imperative, as in hearing aids EEN ET devices in mil- 
itary equipment, such as guided missiles and proximity fuses. 

A new type of photoelectric cell, of which germanium is an essential 
part, was announced in 1950 by the Bell Telephone Laboratories. 
The new device, called the “phototransistor,” is similar in construc- 
tion to the rectifying diode, described above, being composed of a 
tiny germanium disk with a tungsten contact wire impressed upon it. 
Light striking the germanium wafer on the side opposite the wire 
varies the current flow in the wire, making a device similar in function 
to a photoelectric cell. The new type of electric eye approximates a 
small-caliber rifle cartridge in size. 

The General Electric Co. reopened its Clyde, N. Y., plant late in 
1950 for the manufacture of germanium products, principally diodes. 
Nearly a million diodes were reported used in television receivers in 
1950. Company officials predicted that over 3 million would be used 
in 1951 for television and radio and over 2 million for industrial and 
military applications.” 

Technology.—The Industrial Research Division of Washington 
State College, Pullman, Wash., was reported active in research to 
improve the technique for removing germanium from electrolytic 
zinc solutions. As little as 1 part per million of germanium, when 
present in such solutions, can cause difficulty in the production of 
electrolytic zinc.“ Methods for extracting germanium and gallium 
from flue dust were developed,“ and patents were issued relating to 
the preparation of germanium alloys for use in rectifiers, transistors, 
and photosensitive cells. Important papers were published dis- 
cussing the physical properties of germanium metal and metallurgical 
problems connected with its preparation in different physical states.* 

5 Meta] Industry, Germanium: Vol. 78, No. 8, Feb. 23, 1951, pp. 151, 153. 

55 Science News Letter, Photo-Electric Eve Heart: Vol. 57, No. 16, Apr. 22, 1950, p. 252. 

$ Chemical and Engineering News, vol. 28, No. 46, Nov. 13, 1950, p. 3984. 

€ Engineering and Mining Journal, vol. 151, No. 11, November 1950, p. 138. 

t" Reynolds, F. M., Gallium and Germanium Extraction from Flue Dust: Chemical Products, vol. 13, 
INO. ME br uri pp. 152-153. 

aley, R. M. (assigned to Purdue Research Foundation), Alloys of Germanium and Method of 

Making Same: U. S. Patent 2,505,633, Apr. 25, 1950. — 

Benzer, S. (assigned to Purdue Research Foundation), Electrical Device with Germanium Alloys: U. 8. 
Patent 2,504,627, Apr. 18, 1950. 

Lark-Horovitz, Karl, and Whaley, Randall M. (assigned to Purdue Research Foundation), Germanium 
Alloy Rectifiers: U. S. Patent 2,514,579, July 11, 1950. 

u Schumaker, Earle E., Metallurgy Behind the Decimal Point: Jour. Metals, vol. 188, No. 9, Septem ber 
1950, Trans., pp. 1097-1110. 


Theurer, H. C. and Scaff. J. H., Effect of Heat Treatment on the Electrical Properties of Germanium: 
Jour. Metals, vol, 189, No. 1, January 1951, Trans., pp. 4958. 
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World Review.—The general field of semiconductors, of which 
germanium is an example, was covered in a conference July 10-15, 
1950, at the University of Reading, England. Research workers on 
semiconductors from Great Britain, the United States, Czechoslovakia, 
France, the Netherlands, Sweden, and Switzerland were reported in 
attendance. The conference, assisted by the United Nations Educa- 
tional, Scientific, and Cultural Organization, was under the auspices 
e the International Union of Physics, in cooperation with the Royal 

ociety. 

Occurrence of the mineral renierite (Cu,Fe); (Fe, Ge, Zn, Sn) (S,As),, 
reported to exist in quantity &t Kipushi, Belgian Congo, was further 
described.“ Renierite analyses have shown a germaniun content of 
6.37 to 7.80 percent. Ash from some Indian coals was shown to 
contain germanium in the range of 0.1 percent.“ 

(See Gallium review, this chapter, for additional information on 


germanium.) 
INDIUM 


Production.—Domestic output of indium in 1950 reached an all- 
time high. Principal producers of indium are the American Smelting 
& Refining Co., Denver, Colo., and Perth Amboy, N. J., and the 
Anaconda Copper Mining Co., Great Falls, Mont. Other producers 
are the American Steel & Wire Co. (subsidiary of U. S. Steel Corp.), 
Donora, Pa., and the National Zinc Co., Bartlesville, Okla. 


TABLE 16.—Producers’ shipments of indium, 1941-50 ! 


Year Troy Price per Troy Price per 
ounces | troy ounce? ounces | troy ounce ? 
| ES A 8 3 7,000 (‘) 9, 667 $2. 25 
% 8 3 21, 000 $30-$15 13, 908 2. 25 
19043... Lore ue aee d en RE 59, 568 $15-$10 12, 202 2. 25 
1014 A ce eie cus e 82, 427 $10-$ 7.50 54, 784 2. 25 
EE 57,434 | $7.50-$ 2. 25 125, 777 2. 25 


1 Includes metal content of compounds. 

2 Nominal published prices, electrolytic grade, 99.9 percent, 
3 Estimated. 

4 Not available, 


Uses.—Indium is consumed principally in producing high-quality 
engine bearings and, to a smaller extent, in fusible alloys and special 
solders. 

Stocks.—Producers’ year-end stocks of indium and its compounds 
in 1950 were nearly double those of 1949. 

Technology.—An exhaustive bibliography on the subject of indium, 
covering 1863-1949, was published in 1950.% The process of recover- 
ing indium from the Rammelsberg ores of Germany was described.” 
Several patents were issued pertaining to the production “ and use“ 
of indium. 

« Lambot, H. (Renierite): Ann. Soc. Geol. Belg., Bull. 73, 1950, pp. 183-6. 

$3 Mukherjee, B. and Dutta, R., A Note on the Constituents of the Ashes of Indian Coals Determined 
Spectroscopically: Fuel, vol. 29, No. 8, Aug. 1950, PR: 190-2. 

4 Ludwick, Maria Thompson, Indium: Indium Corp. of America, Utica, N. Y. June 1950, pp. 7-10. 

€ Kleinert, R., Indium from Rammelsberg Ores: Mining Mag., vol. 83, No. 3, September 1950, pp. 146-151. 

e Heberlein, Max F. W., and Udin, Harry (assigned to American Metal Co.), Process for Purifying In- 
dium-Containing Material: U. S. Patent 2,526, 354, Oct. 17, 1950. 

Heberlcin, Max F. W., and Bierly, Nevin R. (assigned to American Metal Co.), Eloctrolyzing Indium 
Oxide In Fused Caustic Electrolyte: U. S. Patent 2,521,217, Sept. 5, 1950 


6 Zickrick, Lyall (assigned to General Electric Co.) Thermal Overload Protective Relay Using Indium: 
U. S. Patent 2,532,265, Nov. 28, 1950 


282294—08—— 865 
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LITHIUM 


Lithium is silver-white and the lightest of all metals, being about 
half as heavy as water. It is soft, ductile, and readily extrudable, 
like soft lead. 

Production.—Maywood Chemical Works, Maywood, N. J., and 
Metalloy Corp. (subsidiary of Lithium Corp. of America), Minneapo- 
lis, Minn., reported output of lithium metal in 1950. Domestic pro- 
duction usually amounts to a few tens of thousands of pounds a year. 
Metalloy Corp. completed its program of plant expansion during 1950, 
making possible enlarged output of lithium metal and other lithium 
products (see Minor Nonmetals chapter, this volume, for information 
on lithium minerals and chemicals). 

Consumption and Uses.—Apparent consumption of lithium metal 
in 1950 exceeded that for 1949 by about 70 percent. 

The principal application for lithium metal is in the metallurgical 
field for degasification and deoxidation of high-conductivity copper and 
other nonferrous metals. Lithium metal is also used in certain organic 
chemical reactions and has figured prominently in press reports as a 
source of tritium for the thermonuclear bomb (“hydrogen bomb") 
project of the United States Atomic Energy Commission. Lithium-6, 
an abundant isotope, present in natural lithium metal, yields tritium 
when bombarded by neutrons.” 

Magnesium-lithium alloys, potentially important because of their 
strength and light weight, continued to hold the interest of research 

roups. 
E Prices.—Lithium metal, 98 percent pure, was quoted throughout 
1950 at $9.85-$11 per pound by E&MJ Metal and Mineral Markets. 

Canada.—The Dominion Department of Mines, Ottawa, Ontario, 
has been active in research devoted to the direct production of lithium 
metal from spodumene.  Considerable work has been done on the 
problem of making high-purity lithium, particularly with reference to 
removing the undesirably high sodium content of currently available 
commercial lithium metal. 


RHENIUM AND TECHNETIUM 


Rhenium metal and potassium perrhenate were derived from molvb- 
denite-roaster flue dust by the chemistry department of the University 
of Tennessee, at Knoxville. The Kupferkammer lead smelter of 
Mansfeld Kupferbergbau und Hüttenwerk, Hettstedt, Eastern Ger- 
many, is reported to have produced rhenium since October 1949.” 
Certain molybdenites are the richest-known natural source of rhenium, 
containing as much as 0.32 percent Re.? "The element and its 
compounds were reviewed and methods described for its extraction and 


7 Business Week, Lithium's Ever-Growing Role in Industry: No. 1099, Sept. 23, 1950, pp. 67-65, 70. 

Dement, Jack, Lithium and the Hydrogen Bomb: Eng. and Min. Jour., vol. 152, No. 1, January 1951, p. S3. 

n Frost, P. D., Jackson, J. H., Loonam, A. C., and Long, C. H., The Effect of Sodium Contamination 
on Magnesium-Lithium Base Alloys: Jour. Metals, vol. 188, No. 9, September 1950, Trans., pp. 1171-1172. 

Frost, P. D., Kura, J. G., and Eastwood, L. W., Aging Characteristics of a Lithium- Magnesium Alloy: 
Jour. Metals, vol. 188, No. 10, October 1950, Trans., pp. 1277-1282. 

Barrett, C. S., and Clifton, D. F., Transformation Characteristics of a Lithium-Magnesium Alloy: Jour. 
Metals, vol. 188, No. S, November 1950, pp. 1329-1332, 

12 Metal Bulletin (London), No. 3523, Sept. 8, 1950, iu 16. 

n Geilmann, W., Lange, G., and Barttlingck, H. (The Rhenium Content of Some Molybdenum Min- 
erals): Neues Jahrb. Mineral., Geol. Monatsch., A. 1945-48, 3-9. 
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determination in molybdenite ”* and electroplating on base metals.” 
Because of its scarcity, rhenium has found little use other than in 
research but is known to have exceptional corrosion resistance and 
catalytic properties.“ 

Technetium, element 43, is closely related to rhenium in proper- 
ties and was formerly known as masurium. It was first identified in 
1937 and produced by bombardment of molybdenum with neutrons 
or deuterons. Later, a long-lived isotope of technetium, Tc-99, was 
found to be produced in relatively large proportions as a result of the 
fission of U-235 in the atomic pile.” The half-life of Tc-99 has been 
tentatively estimated at about 940,000 years.” "The name technetium 
derived from the Greek, alludes to the artificial origin of the element, 
no positive evidence of its existence in nature ever having been ob- 


served. 
SELENIUM AND TELLURIUM 


Production.—Companies reporting output of selenium and tellurium 
in 1950 were the American Smelting & Refining Co., Baltimore, Md.; 
U. S. Metals Refining Co., Carteret, N. J.; International Smelting & 
Refining Co., Perth Amboy, N. J.; and United States Smelting, 
Refining & Mining Co. (tellurium only), East Chicago, Ind. Facilities 
for producing selenium and tellurium were installed by the Kenne- 
cott Copper Co. at Garfield, Utah, in conjunction with the company’s 
new electrolytic copper refinery. Installation of these new facilities 
could not be expected to increase the over-all supply of selenium and 
tellurium, inasmuch as the anode muds to be treated had previously 
been shipped to recovery plants on the eastern seaboard. 


TABLE 17.—Salient statistics of elemental selenium and tellurium in the United 
States, 1941-45 (average) and 1946-50, in pounds 


Selenium Tellurium 
Year »| Producers’ 
Produc- chine” stocks at 
tion ments | end of tion 11 end of 
year Pounds | Value year 
e 
1941-45 (average)....| 558,009 952, 062 370, 749 136, 055 | $224, 742 130, 944 101, 338 130, 427 
19819. 291, 103 405, 226 257,135 | 3 475, 881 806, 205 3, 765 38, 523 148, 769 
198417 512, 648 489, 415 280, 368 529, 175 893, 171 45, 248 71, 300 122, 717 
1948. 561, 156 570, 718 270, 806 267, 118 489, 762 48, 806 78, 788 92, 735 
1919. 468, 502 317, 960 334, 067 171, 581 317, 145 100, 021 64, 278 135, 605 
188000... 511. 325 723, 128 124, 201 363, 312 767, 952 59, 713 98, 070 97, 249 


Includes selenium salts. 2 Revised. 


% Tribalat, Suzanne (Extraction and Determination of Traces of Rhenium, Especially in the Molyb- 
denites): Anal. chim. acta, vol. 3, 1949, pp.113-125. 

*5 Netherton, L. E., and Holt, M. L., Electrodeposition of Rhenium from Aqueous Solutions: Jour. 
Electrochem. Soc., vol. 95, No. 6, June 1949, pp. 324-328. 

186 Druce, J. G. F., Elemental Rhenium and Some of its Compounds: Chem. Products, vol. 12, No. 9 (new 
ser.), August 1949, pp. 326-327. 
j n Perrier, C., A Serge, E., Technetium, Element of Atomic Number 43: Nature, vol. 159, No. 4027, 

&n. 4, 1947, p. 24. 

Coryell, Chas. D., Chemistry of the Fusion Process; The Science and Engineering of Nuclear Power 
(Clark Goodman, ed.): Addison Wesley Press, Inc., Cambridge, Mass., 1947, vol. 1, ch. 7, pp: 231250. 

18 Motta, E. E., Boyd, G. E., and Larson, Q. V., Production and Properties oí a Long-Lived Radioiso- 
tope of Element 43: Phys. Rev., vol. 72, No. 12, 1947, p. 1270. 
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Consumption and Uses.—Heavy demands for selenium for both 
civilian and military requirements brought about a critical supply 
situation in the late months of 1950. The Bureau of Mines initiated 
measures aimed to increase the supply through development of more 
effective recovery methods or discovery of new raw-material sources. 
The National Production Authority began to consider measures for 
allocating the dwindling supplies. 

The major part of selenium consumed is in the elemental form; 
three principal grades are most commonly used; Commercial Grade 
(99.5 percent), DDQ (double-distilled quartz, 99.95 percent), and 
High Grade (99.99 percent plus). Consumption of selenium is con- 
fined largely to the electronics, glass, rubber, ferro-alloy, and pigments 
industries. The electronics industry generally requires the highest- 
purity grades. 

Tellurium is roughly similar to selenium in properties and in cer- 
tain applications may be substituted for it. 

Prices.—The published quotation for selenium, black, powdered, 
99.5 percent pure, was $2.00 per pound at the beginning of the year, 
increased to $2.25 on July 20 and $3.00-3.50 on October 5, and re- 
mained unchanged thereafter. Tellurium was quoted at $1.75 per 
pound throughout 1950, as in 1948 and 1949. 

Foreign Trade.—Imports of selenium and salts into the United 
States in 1950 were principally from Canada, the source of about 94 
percent of the total. Most of the remainder was received from Bel- 
gium-Luxembourg, Sweden, Germany, and France. No transactions 
on tellurium and salts were reported. Data on exports of selenium 
and tellurium from the United States are not available 

Technology.—Papers were published on the electrical roperties of 
antimony-selenium alloys *? and on methods of 1 selen- 
lum,” and of removing both selenium and tellurium from partly re- 
fined copper.“ 

World Review. Total Canadian production of selenium and tellu- 
rium in 1950 amounted, respectively, to 261,973 pounds, valued at 
C$633,975, and 10,075 pounds, valued at C$19, 143. International 
Nickel Co. of Canada, which produces selenium and tellurium at its 
Copper Cliff refinery near Sudbury, Ontario, reported 1949 shipments 
of 117,636 pounds of selenium an 9, 191 pounds of tellurium. Selen- 
ium and its compounds are produced by the same company at its 
Clydach refinery, near Swansea, Wales, United Kingdom. 

Selenium and tellurium are produced in Australia by the Electro- 
lytic Refining & Smelting Co. of Australia Pty., Ltd., Port Kembla, 
from the company's own anode muds and from those obtained from 
the Mount Lyell Mining & Railway Co., Queenstown, Tasmania.“ 
Australian production of selenium is about 2 tons per annum. 
Broken Hill Associated Smelters Pty., Ltd., produces tellurium-lead 
and tellurium-king alloys, output during 1938-47 totaling 810 and 
10.9 long tons, respectively. 

? Cullity, B. R., Telkes, M., and Norton, John T., Electrical Resistivity and Thermoelectric Power of 
Antimony -Selenium Alloys: Trans. Am. Inst. Min. and Met. Eng., Jour. of Metals, vol. 188, No. 1, Jan. 
Ce eer Hippel. A. and Bloom, M. C., The Electroplating of Metallic Selenium: Jour. Chem. Phys., vol. 
18, September 1950, pp. 1213- 1251. 

'«1 Baker, W. A., and Hallowes, A. P. C., Experiments on the Removal of Selenium and Tellurium from 
Blister and Fire-Refined Copper: Bull. Inst. Min. and Met., No. 521, April 1950, pp. 49-50 


82 Dimmick, T. D., Minor Metals: Mineral Resources of Australia, Dept. of Supply and Dev E 
Bureau of Mineral Resources, Geology and Geophysics, Summary Rept. 35, September 1949, p. 
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THALLIUM 


Production.—Output of thallium metal and sulfate in the United 
States generally amounts to a few thousand pounds a year. The 
American Smelting & Refining Co. is the only domestic producer. 
During 1950 owners of thallium-rich ore deposits and tailing dumps at 
Mercur, Utah, continued their efforts to develop new markets for 
thallium and its compounds. 

Consumption and Uses.—Demand for thallium in rodenticides, its 
principal use, increased markedly in 1950, resulting in an abrupt rise 
in producers' shipments. 

Prices.—Thallium metal and sulfate were offered throughout 1950 
at $12.50 and $10.50 per pound, respectively, in 10-pound lots. 

Technology.—The Bureau of Mines issued reports on the general 
subject of thallium Y and on a method for its spectrochemical de- 
termination.“ Patents were issued covering glass% and alloy * 
compositions. 

World Review.—Thallium is present in the base-metal ores of Mount 
Isa, Queensland, Australia. About 1% tons of thallium per month 
are reported to enter the smelter, but are not recovered because de- 
mand is insufficient to warrant installation of extractive facilities.’ 


ZIRCONIUM 


Mine Production.—Domestic output of zircon concentrate in 1950 
sogred to the highest figure on record, production coming principally 
from the Rutile Mining Co. of Florida, South Jacksonville, Fla., and 
the Humphreys Gold Corp., Starke, Fla. A token output was re- 
Wee by Florida Ore Processing Co., Inc., Melbourne, Fla. The 
arge increase in production in 1950 was accounted for by sharply 
accelerated zircon recovery at the new plant of Humphreys Gold 
Corp., which began operations in & small way in 1949. Humphreys 
Gold Corp. operates the titanium-mineral concentrator of E. I. 
du Pont de Nemours & Co., at Starke, Fla., on & contract basis; all 
zircon production of the corporation is ultimately obtained from 
treatment of concentrator rejects. The du Pont Co. reported that 
monthly sand output from the dredge to its black-sand concentrator 
slightly exceeded 500,000 tons in 1950 and that operational diffi- 
eulties in 1949 had been solved in large part. 

Zircon-rich concentrator rejects were accumulated in the vicinity 
of McCall, Idaho, &s & consequence of vigorous development of 
monazite recovery from black sands in that area; however, no pro- 
duction of high-grade zircon concentrate was reported from Idaho in 
1950. 

8 Waggaman, William H., Heffner, Gladys G., and Gee, Edwin A., Thallium, Properties, Sources, Re- 
eovery and Uses of the Element and its Compounds: Bureau of Mines Inf. Cir. 7553, 1950, 50 pp. 

4 Marks, Graham W., and Potter, E. V., A Method for the Spectrochemical Determination of Thallium 
in Ores, Concentrates, Dusts and Chemicals: Bureau of Mines Rept. of Investigations 4661, 1949, 13 pp. 

105 e (assigned to Eastman Kodak Co.), Thallium-Silicate Glass: U. S. Patent 2, 472, 448, 
ss Hensel, F. R., and Larsen, Earl I. (assigned to P. R. Malloy and Co., Inc.), Aluminum-Thallium 


Bearing: U. S, Patent 2,531,910, Nov. 28, 1950. 
£ Chemical Engineering and Mining Review, vol. 42, No. 12, Sept. 11, 1950, p. 491. 
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United States reserves of zircon contained in contemporary and 
ancient beach-sand deposits of Florida and in gold gravels of Idaho 
are noteworthy. The Bureau of Mines reported Florida zircon 
reserves to be enormously large as compared with United States 
requirements.“ 

Stocks. Industry inventories of zircon (including a small quantity 
of baddeleyite) at the close of 1950 approximated 8,100 tons compared 
with 8,700 for 1949. Stocks of unseparated zircon-rutile concen- 
trate at the end of 1950 totaled 2,400 tons (zircon content, about 
20d tons), compared with only 300 tons (zircon content, 250 tons) 
or 1949. 

Prices.—Zircon concentrate (65 percent ZrQ,), c. i. f. Atlantic 
ports, per ton, was quoted in E&MJ Metal and Mineral Markets 
during 1950 as follows: $40-$45, at beginning of year, $42-$47 on 
July 27, $45-$50 on October 26, and $50-$55 on November 9. Zir- 
EES powder was quoted throughout 1950 at $7-$8 per 
pound. 


TABLE 18.— Zirconium ore (concentrates) imported for consumption in the 
United States, 1946-50, by countries, in short tons ! 


[U. S. Department of Commerce] 


Total 
Year Australia:] Brazil | Canada India 

Short Value 

tons 
Kr EEN 14, 379 2, 431 Y PAPA 16, 814 $453, AN 
ENEE ͥͥ ͥ ⁰⁰vd ² 65... NN Le 21, 894 4, 619 32 4, 181 30, 696 891, 161 
IJ ⁰⁰ EE 14. 320 3, 553 2 279 18, 154 571, 161 
)) y 18, 839 / es EE 20, 833 634, 529 
195) EE 15, 988 697 I 16, 826 431, 107 


1 Concentrates from Australia are either zircon or mixed zircon-rutile-ilmenite, and those from Brazil are 
either baddeleyite or zircon. All other imports are zircon only. 

2 Imports of zircon, rutile, and ilmenite from Australia until early 1948 were largely in the form of mixed 
concentrates. These mixed concentrates are classified by the U. S. Department of Commerce as one of the 
following: “Zirconium ore," “rutile,” or “ilmenite.” Total zircon content of the Zirconium ore" (8$ 
shown in this table) and of the ‘‘rutile’ and “ilmenite” concentrates (see Titanium chapter) are estimated 
as follows: 1946, 11,535 tons; 1947, 22,727 tons; 1948, 13,873 tons; 1949, 14,623 tons; and 1950, 15,098 tons. 

3 Revised figure. 


88 Moon, Lowell B., Bureau of Mines Strategic Minerals Development Program, Summary of Progress, 
1939-49: Rept. of Investigations 4647, 1950, 62 pp. 
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A 
GRAPHITE 


RODUCTION of domestic natural graphite in 1950 decreased to 
p 5,102 short tons compared with 6,102 tons in 1949, while ship- 

ments increased to 5,605 tons valued at $427,908 compared with 
5,213 tons valued at $475,264. "The manufacture of artificial graphite 
continued to increase, but the Burcau of Mines is not at liberty to 
publish detailed figures for this type of graphite. "There are too few 
domestic producers to allow publication of separate statistics on 
natural crystalline and amorphous graphite. However, table 1 shows 
combined figures for 1945-50. 

During the year the Bureau of Standards conducted an investigation 
of the usability of domestic graphite for the manufacture of crucibles. 
The investigation is still in progress, but results to date have shown 
that domestic graphite of comparable flake sizes and carbon content 
can be used in place of Madagascar flake graphite with equal success. 


TABLE 1.—Production and spun o! UAE graphite in the United States, 
1945-50 


Produc Shipments Produc- Shipments 
tion tion 
Year (short Short Year (short Short 
Value tons Value 
144 . 4,888 | 5, 334 | $289,207 |! 194333. 9,949 9,871 | $450, 750 
S A 5, 575 4, 844 252, 596 191999... 6, 102 5, 213 475, 264 
| yp 8 4, 387 5,207 | 221,200 | 1950.22: 22e 5, 102 5, 605 427, 908 


! Partly estimated. 


Consumption.—Although coverage of the graphite consumption 
canvass is incomplete, the totals obtained indicate at least the mini- 
mum quantities of graphite used in making various products. The 
1950 totals for the various uses are shown in table 2. 


TABLE 2.—Consumption of natural graphite in the United States in 1950, by uses 


Use Short tons | Value | Use | Short tons | Value 

Foundry facings. ......... 6, 581 $481,196 || Paints and polish........ 175 $16, 988 
Batteries 3,314 166, 200 || Packings 127 7,947 
Lubricants 3, 624 488, 921 || Retortss 335 83, 135 
Crucible 2, 200 497,653 || Bearings 46 20, 456 
Stoppers, sleeves, and Aer 8 2, 217 734, 818 

nozzles.................- 1, 080 222, 009 EE e e 
Pencils....--------------- 1, 179 250, 548 Total 20, 878 | 3, 010, 761 


1 Includes brake lining, carbon brushes, electrodes, etc. 


Prices.—Quotations for graphite increased during the year on cer- 
tain grades, and at the year end the trade-journal listings were as 
follows: Madagascar, c. 1. f., New York, standard grades, 85 to 87 


1 run on imports and exports compiled by M. B. Price and E. D. Page, of the Bureau of Mines, from 
records of the U. S. Department of Commerce. 
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percent carbon, $215 per ton; special mesh $270-8300; special grade 
99 percent carbon, $700. Amorphous graphite, Mexican, f. o. b. 
po of shipment (Mexico), per metric ton $9-$16, depending on 
ade. 

"i Foreign Trade.—Imports of graphite were considerably greater in 
1950 than during 1949, as shown in table 3. The imports amounted 
to 43,669 short tons valued at $2,080,346—an increase of 37 percent 
in quantity and 65 percent in value from the 1949 figures. This 
increase in total imports was due largely to increased production of 
crystalline flake graphite in Madagascar and amorphous graphite in 
Ceylon and Mexico. 


TABLE 3.—Graphite (natural and artificial) imported for consumption in the 
: United States, 1946—50 


[U. 8. Department of Commerce] 


Crystalline Amorphous 
L hi aen 
ump, chip 
Flake or dust , Natural Artificial 
Short Short Short Short 
‘ons Value to Value tans Value tons Value 
1946............ 3, 337 8253. 163 56 | $7,990 | 29, 743 |$1, 065, 835 4 $558 
1947............ 2, 730 | 255,556 198 16, 325 | 40,703 | 1, 236, 734 25 2, 660 
1948...........- 3,496 | 429,557 554 83,226 | 48, 150 | 1,529, 312 117 4,153 
1049 
Canada........ 333 | 54,252 |.......].....-..- 1,455 136, 541 44 | 1,398 
GSF Ion. os 235 | 27,293 | ! 2,541 | 1354, 3314 — Le 
Finland AA A AA A , ð m E AAA NA 
France......... 16 1.000 GE, A ue ua E E 8 
Germany...... 33 AT AA AA URDU" WE roD EE Eé 
Indis A A comme (2) 20 168 30, 65444 
(( ²òðV y m PEPE EER EE 62 VVG 
Madagascar. 1,846 | 208, 5500000 f le 
„C0000 [PFC 24, 893 417,982 |.......]........ 
Mozambique 173 II 
Total. . 2,228 277, 368 235 27,313 | 29, 208 951, 388 44 1, 398 
1950 
Cmmada........ 420 | 58,329 |.......|......... 2, 589 222, 410 184 | 12, 518 
! A AA 84 4,709 , 998 621, 537 AN AA 
France......... 51 Ki Bou EE, AS A ͤ0ů Ad SEVERE 
Germany...... 39 500 11 L008 El AA AAA (Tv 8 
AAA A AO A e (2) 195- AS AA 
AO A AA A 3 ))) nDnç 
Madagascar. 5,620 641, 668 
Mexico ]enaanMO A E ERRA 28, 601 r cece 
NOWAY S PA A O E 7 Dt. AA wus 
United King- 
GOM EEN, A DEE 2 623 60 rr 
Total. 6, 130 725, 172 100 7,514 | 37,255 1, 335, 142 184 | 12, 518 | 43, 669 | 2, 080, 346 
! Revised figure. 2 Less than 0.5 ton. 


The United States tariff rates on graphite, effective January 1, 1948, 
remained in effect during 1950. Thev are: Amorphous, natural and 
artificial, 5 percent ad ee crystalline flake, 15 percent ad valorem, 
with a specific minimum of 0.4125 cent per pound and a specific 
maximum of 0.825 cent per pound; crucible flake and dust and other 
crystalline lump and chip, 7% percent ad valorem. 

Exports of natural graphite, 1946-48 were: 1946, 2,313 tons, 
$267,137; 1947, 1,546 tons, $171,607; 1948, 1,047 tons, $127,931. 
Data for 1949 and 1950 are shown in table 4. 
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TABLE 4. AS exported from the United States, 1949-50, by countries of 


destination 


[U. 8. Department of Commerce] 


Crystalline flake, 
Amorphous lump, or chip Natural, n. e. 8. 
Country 
Short Short Short 
tonis Value tons Value tons Value 
1949 
1 EE 2 A APA (1) $225 
Belgium-Luxembourg..................... 1 VÀ LB AO E 8 EE 
i ß AAA 1 I/ WEE EE 
eh A RE, 8 3 ö·;eq 8 
h ð v de 120 6, 941 10 4,812 729 59, 986 
l! eet Seene 4 843 20 rr E 
e es 1 Ü AP oe 3 450 
o EECHER 7 1,115 25 3, 687 9 894 
Czechoslovakia 67 1)///ö»;» . A 
JJ: wů y ACA () rr 
üermal AA Ae 43 9 ros A AN PA EE 
(ÉIS Ve, CA 4 <5 al A Ee 
A A A RS AAA 1 o 
I ³•¹wmAuſſ m. wrk E i es oe (1) 103.1. E EE 
NO AMA ege 28 3,98). A EPA IA AS 
Indochina. 9 7/7 ͤ ⁰ A 8 
Indonesia................-..-.------.----- 19 2, 051 2 LI A A 
lee 35 12, 732 2 Y [iL AA 
E: EE AREAS 8 1 A Ww lk A 
México e i seed 5 1,7 16 2, 893 34 2, 934 
Netherlands. ............-..----..-------- 2 3, 602 1 EE EE 
Netherlands Antilles (1) 108 AP EE 
Ill; Ee, EE EEN 1 . EE 
Philippines AAA 11 1,576 4 937 4 587 
Portügnl A E EEN 7 I A AA EE 
A RA ß A () Reger Ee 
CT EE 16 IA M E PAPA IIA A 
Switzerland 11 !!! KA 8 
11 . r.... 8 1 544 
United Kingdom 49 hr A 18 4, 271 
/ A ĩ³ yt ee 1 186 |i2nizz.nle lll. i. 
Vériezüelg EE 2 464 2 360 
Total: cas 458 67,159 94 21, 284 800 70, 251 
1950 
A A AN eee easy 11 1; 791.1: occae AE (i) 281 
Belgium-Luxembourg——ꝛ— 4 DOG! A DE, Ge 
a BEER 35 7, 931 2 pa UN DEE, CEE 
CHUBIB EEN 175 10, 066 15 5, 728 569 45, 850 
Cleo EE 2 400 15 2,040. AAA AAA 
e A EE, AAA (n 15 EE, EES 
a EE ER 4 434 4, 519 26 3, 884 
Czechoslovakia. 27 //%ö ¹¹qm ⅛ð» um A 
e e ae ees 7 1, 470 (1) 111. 11 4,760 
Dominican Republic..............-------|----------|---------- 2 300 E cesa 
qt A PI A ee eA DE 22 !; A A EENG 
Geile ð 30 EN AA A A PA 
Gg ⁵ði x AMAS 1 o AA 
% eisereen SE 16 ))õ AAA AM PA 
Indonesia. 2 TOA EE E KEE 
ßßõ³˙ĩ5E[ w. ³ ee (1) JJ! 
Ill! 8 11 1, 916 2 c EE hese 
.... c pudeweifesi 5 1,813 24 7, 633 6 670 
Netherlands.............-..--.-.--------- 3 349 (1) /r. EEN 
Netherlands nie ee (1) IN A 
Äre AAA 10 /// A 
HHC! ³ĩomͤdꝛ. ; ͥ ũ, ½ EL ] 5—mmq EEGEN 3 rr / ER 
Per. ĩ§ĩê5ĩXC31Ü6Ü ⁵« 1 161 (1) I,.. TERM 
FFiipp ns 8 46 6,375 13 2, 035 4 666 
Southern Phodesia 0-00-- 15 JJ A AAA E 
A A 56 85655 A A AMA 8 
Switzerlanxe n 8 rr y AS 
Union of South Africa 120 18315 A A A AA 
United Kingdom 46 5, 688 A A 11 2, 240 
AL EE AAA ; A WEEN 1 252 
Nen... Ee EE 5 1, 330 2 320 
o oec deseo wes sz au 656 86, 457 111 28, 320 630 58, 023 


1 Less than 0.5 ton. 
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World Review.— Available statistics on world production of graphite 
for 1944-50 are shown in table 5. Comparable figures for 1915-39 
were published in Minerals Yearbook, Review of 1940 (p. 1414), and 
for 1938-46 in Minerals Yearbook, 1946 (p. 1287). 


TABLE 5.—World production of natural graphite, by countries, 1944-50, in 


metric tons 
{Compiled by Helen L. Hunt) 
Country ! 1944 1945 1946 1947 | 1948 1949 | 1950 
CIN EE 455 333 250 (?) () ) O) 
KT EE 447 114 353 308 235 126 362 
Us 2, 487 3, 483 252 3, 845 11. 300 14, 093 14, 655 
Brazil (erports). .--..---------- 199 131 92 129 137 a» 
A s re teat altae cer E 1, 435 1, 733 1, 792 2,175 303 1, 948 3, 231 
Ee (exports) ..............- 12, 461 7, 946 8,212 9, 150 14, 221 12, 437 13, 030 
SEN $10,000 | 4 10, ob e 8 (2) 
Czechoslovakia. 21, 459 10, 973 5, 108 7, 000 15, 000 3) OI 
e JT EE 7 E 
French Indochina J)) ĩð⅛ 0d A DEE 
French Morocco 213 640 400 72 7 
Germany: Federal Republic...| 36,357 Q) 3, 800 4, 930 5,757 5,097 56, 200 
Indi8.. 2 x 942 1, 316 1, 653 1, 255 1, 675 988 (2) 
I/ · · 3, 008 2, 276 2, 593 3, 845 6, 743 4, 011 3, 855 
rr / erer 10, 380 12, 444 7, 416 10, 584 9, 132 5, 100 3. 804 
, e S/ // RE C) 
A 103, 306 32, 407 6,204 | 510,000 | 615,454 | $40, 671 (2) 
Madagascar.................... 14, 478 9, 185 6, 315 5,170 7 8, 438 7 9, 767 112,757 
Mass ³ 5 163 W168 A A, AA (2) a» 
MeXiCO onu ctesesen o ER esce 12, 977 23, 634 21, 040 27, 984 35, 261 23, 812 24, 626 
Mozambique...................]--........|- ..-...-.- 200 1 90 110 (2) 
Nor wax. 3, 784 1, 115 661 2, 481 1. 083 7 2, 196 7 1. 902 
Southern Rhodes ia 5 )))!!! ↄðZt“»odFfe 8 
South-West Africa 1, 633 1, 318 1,193 1, 639 1, 627 2, 264 1, 380 
¡A ⅛¾²—m; ⁵ꝛ 1 309 241 256 313 
Spanish Morocco 42 100 5120 $150 25 15 (3) 
E EE, PA BUS PE DEE, A e (2) 
Union of South Africa 324 196 278 221 172 107 
United States (amorphous and 
crystalline)................... 4, 906 4, 434 5, 058 3, 980 9, 026 5, 536 4, 628 
Total (estimate) !........ 262, 000 | 155,000 75, 000 | 97, 000 | 139, 000 134, 000 


1 In addition to countries listed, graphite has been produced in Bulgaria, Finland, French Equatorial 
Africa, Greenland, Nyasaland, Peru, Uruguay, and U. S. 8. R., but production data are not available. 
No estimates for these countries are included in totals. 

3 Data not available; estimates by author of chapter included in total. 

3 Excluding South Australia. 

4 Estimated Japanese imports from Manchuria. 

$ Estimate. 

$ South Korea only. 

? Exports. e 


Exports of graphite from Madagascar in 1950 were greater than in 
any year since 1944 and reached a total of 12,757 metric tons. How- 
ever, at the end of the year there was a shortage of Madagascar graph- 
ite, caused by an increase in world demand, Government purchasing, 
and lack of consumers’ stocks which had been used up during 1948—49. 


GREENSAND 


Domestic firms reported the production of 3,935 short tons of 
greensand during 1950. The following companies reported produc- 
tion: The Permutit Co., 330 West Forty-second Street, New York 18, 
N. Y., Zeolite Chemical Co., Medford, N. J., and the Inversand Co., 
226 Atlantic Avenue, Clayton, N. J. As for the past several years, 
all production was from open-pit operations in Burlington and 
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Gloucester Counties, N. J., and was sold for use in water softening 
and purification. 

Prices of refined greensand, f. o. b. shipping point, ranged from 
approximately $62 to $115 per short ton. 


TABLE 6.—Greensand marl sold or used by producers in the United States, 
1945-50 


Short tons 


A —— —— 


4, 986 98888. ; $392, 959 
FC 5, 140 ; A EEE ; 276, 564 
337 ; 


KYANITE, ANDALUSITE, SILLIMANITE, AND DUMORTIERITE 


Production.— The Bureau of Mines is not at liberty to publish the 
figures on domestic production of kyanite because there were only 
two producers during the year. These were Commercialores, Inc., 
39 Cortlandt Street, New York, N. Y., from deposits near Clover, 

C., and Kyanite Ene Corp., Cullen, Va., from & property near 


Farmville, Prince Edward County, Va. Both of these firms reported 
increased output during the year. 

All former producers of andalusite and dumorierite reported cessa- 
tion of operations before 1950. 

Results of a Bureau of Mines investigation of a South Carolina de- 
osit of sillimanite-schist were published.? The deposit is in Spartan- 
urg County. The exploration work consisted of six diamond-drill 

holes totaling over 680 feet. Although the maximum limits of miner- 
alization have not been determined, the work indicated that the 
deposit is relatively shallow, with the content of 20 samples ranging 
from 3 to 30 percent sillimanite in the schist. 

Consumption and Stocks.—Consumption of imported kyanite was 
15,874 short tons in 1950 compared with 9,655 short tons in 1949. 

Year-end stocks of imported kyanite were 4,772 short tons in 1950 
compared with 4,664 short tons in 1949. 

Prices. Trade-journal quotations for domestic kyanite in Decem- 
ber 1950 per ton f. o. b. point of shipment, Virginia, were as follows: 
35-mesh, carlots, in bulk $26, in bags $29; for 200-mesh, in bags, car- 
lots $37. Imported kyanite in bags was quoted at $47 to $50 per 
ton nominal, c. 1. f. Atlantic ports. 

Foreign Trade.—Data on imports and exports of kyanite and allied 
minerals are shown in table 7. Imports of 17,417 tons, vapa y 
from India and British East Africa, were the largest on record, wit 
imports from India nearly double those of the previous year. l 

eo, ER local press announced the discovery of kyanite in 
Angola in what are alleged to be fairly extensive deposits. They were 
discovered by technical personnel of the Services of Geology and 
Mines of the Angolan Government.“ 

Another showing of kyanite was disclosed in a mica operation. The 
operator’s preliminary survey indicates a minimum of 5,000 to 6,000 
Bosh. Harry G., Investigation of the Gideon Sillimanite Deposit, Spartanburg County, 8. C.: Bureau 


of Mines Rept. of Investigations 4610, 1950, 9 pp- 
3 Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 1, January 1950, p. 40. 
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TABLE 7.—Kyanite imported for consumption and kyanite and allied minerals 
exported from the United States, 1946-50 


[U. 8. Department of Commerce 


Imports Exports 
Year and origin Short tons Value Year and destination Short tons Value 
ERR cede 86 11, 374 $130, 341 || 1946...................-.- 342 $17, 881 
11777777 E 12, 182 150, 674 194170 239 120, 553 
1048 oo. enc 17, 091 259,055 || 194882. 462 21,813 
1949 1949 
Australia 7 69 || Canada................... 588 21,472 
British East Africa....... 6, 342 146, 520 || Italy....................- 242 16, 500 
hu KEE 5, 434 163, 653 || Mexico 159 5, 837 
Mozambique............. 336 14,614 || Netherlands.............. 2 2, 100 
— „ — || Switzerland.............. A) 816 
Poll 12, 119 324, 856 —— — 
SE LEE Total... 1, 039 46, 725 
1950 = 
Australia 337 2, 785 1950 
British East Africa 6, 107 226,671 || Canada................... 362 12, 403 
Indi... liec e uie 10, 547 325,131 || Greece................... 6 190 
Mozambique............. 426 33,232 || a. do 144 6.7 
— . || Mexico... o 412 13, 311 
Total.....-.-------- 17, 417 587,819 || United Kingdom......... 17 3, 000 
Total..............- 941 35, 7 
1 Revised figure. 


tons of reserves and a possibility of 20,000 tons. The principal deter- 
rents to exploitation of the deposit, should it prove satisfactory in 
analysis, are the high costs of transportation over poor roads to the 
port e Luanda, tbe critical shortage of native labor, and lack of water 
supply.* 

India.—Kyanite produced in Bihar and Orissa is exported almost 
entirely to foreign markets. Consumption of kyanite by the refrac- 
tory industry in India is negligible. The occurrence of kyanite in the 
Thirumalapur and Mavinkere areas of the Hassan District, Mysore 
State, was noted before 1929; however, the deposit was not worked 
until 1943. In the Thirumalapur area kyanite occurs as a bladed 
variety in a schist belt. Work in a small area indicates that reserves 
may not exceed 50,000 tons. However, additional areas in the same 
region contain kyanite. Inthe Mavinkere area massive bluish kyanite 
occurs in association with a peculiar type of pinkish corundum. The 
kyanite zone is reported to be over 880 yards long and 200 to 600 feet 
wide. The kyanite occurs in lode form, with an average thickness of 
40 feet in the exposed area. Investigation of the exposed area indi- 
cates that the lode extends beyond a depth of 30 feet. On the basis 
of a 30-foot depth, reserves were calculated to exceed 250,000 long 
tons. New areas in this locality are being investigated. 

Surinam.—The Sara Creek Goldfields Co. obtained a grant of 
25,000 guilders to prospect for and develop a deposit of kyanite 
reported to occur on the Lawa River. The funds were obtained from 
the “Prosperity Fund” furnished by the Netherlands.’ 

‘ Bureau of Mines, Mineral Trade Notes: Vol. 30, No. 5, May 1950, p. 36. 


$ Bureau of Mines, Mineral Trade Noies: Vol. 30, No. 6, June 1950, p. 38. 
$ Bureau of Mines, Mineral Trade Notes: Vol. 31, No. 5, November 1950, p. 47. 
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LITHIUM MINERALS 


Rapid increase in the consumption of lithium minerals and com- 
ounds resulted in shipments during 1950 of 9,306 short tons of 
ithium-bearing ores and compounds containing 747 sbort tons of 
LijO—a figure exceeded only in 1944. At the end of the year the 
outlook was for further expansion of consumption of lithium minerals 
and compounds, and most of the producers had plans for expanding 
or had completed expanding their facilitiés for both mining and proc- , 
essing lithium ores and compounds. The Metalloy Corp. had com- 
pleted a poen of expansion of its facilities at Minneapolis." 

Foote Mineral Co. acquired properties near Kings Mountain, N. C., 
on which large deposits of spodumene-bearing ore occur, as well as 
the plant at this property, which was operated during World War II 
for recovering spodumene. Operations were suspended in February 
1945 after Government contracts were canceled. The firm began 
rehabilitating this plant and planned to resume production in the fall 
of 1951. Indicated and inferred reserves of spodumene in the 
pegmatites of this area are considered to be very large. 


TABLE 8.—Shipments of lithium ores and compounds from mines in the United 
States, 1935-39 (average) and 1946-50 


Value 


| —— — —— — | cs | o cas |) ea” EC) 


1935-39 (average)... : „2800 88 || 1948............-.- 3 $210, 792 
Le Li osea rmn ,065 | 303,892 | 323 || 19199. : ; 475 
1950 , 306 


Production.—In 1950 the following firms reported production of 
lithium ores and compounds: American Potash & Chemical Corp., 
3030 West Sixth Street, Los Angeles 54, Calif., on Searles Lake (crude 
sodium lithium phosphate); Black Hills Keystone Corp., Keystone, 
S. Dak. (amblygonite and spodumene) ; George C. Bland, Hill City, 
S. Dak. (spodumene); Walter Clifford, Custer, S. Dak. (spodumene); 
John Fisher, Custer, S. Dak., mine at Keystone (spodumene); Lith- 
ium Corp. of America, Inc., 2560 Rand Tower, Minneapolis, Minn., 
mine at Keystone, S. Dak. (spodumene); Maywood Chemical Works, 
Maywood, N . J., mine at Keystone, S. Dak. (spodumene) ; New Mex- 
ico Mining & Construction Co., Dixon, N. Mex. (lepidolite); and 
Whitehall Co., Inc., 17 Battery Place, New York 4, N. Y., mine at 
Newry, Maine (spodumene). 

Uses.—The commercial possibilities of the mineral petalite, a 
hthium-aluminum silicate, were discussed in an article? Recent 
discoveries of substantial quantities of petalite in southwest Africa 
have improved the likelihood of this material being commercially 
utilized in heat-resisting ceramics, porcelain enamels, and glasses. 

The use of lithium-base greases has increased rapidly in the past few 
years, and this use accounts for a large portion of the consumption of 

? Oil, Paint and Drug Reporter, vol. 157, No. 17, Apr. 24, 1950, p. 42 


! Clark, John D., Petalite—A New Commercial Mineral: Min. Eng., Trans. Am. Inst. Min. and Met. 
Eng., vol. 187, No. 10, October 1950, pp. 1068-1070. 
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lithium compounds. A detailed discussion of the uses of lithium-base 
“all-purpose” greases and their preparation was presented in an arti- 
cle? Another very important use for lithium minerals and compounds 
is in various types of ceramic materials and glasses. A publication 
issued during the year reviewed these uses. This publication also 
contains an excellent bibliography of lithium ceramic references.“ 

The properties and uses of lithium chemicals as presented in the 
literature since 1940 were summarized in a booklet issued during the 
year.” 

The applications and potential uses of lithia-bearing compounds in 
whiteware were reviewed briefly. 

A comprehensive discussion of spodumene as a flux in sanitary china- 
ware bodies was presented. Four groups of body compositions in- 
volving partial replacement of feldspar by spodumene were in- 
vestigated.’ 

Technology.—A research project designed to produce additional 
data on the general fluxing characteristics of spodumene in glasses and 
whiteware bodies was initiated by the Department of ¿Engineering 
Research, North Carolina State College, Raleigh, N. C." 

The results of valuable basic research in the lithia-alumina silica 
system were published." 

The production of lithium and other metals by the vacuum metal- 
lurgy method was reviewed.!* 

The production of lithium chloride and metallic lithium was dis- 
cussed in an article." 

Prices.—Trade-journal quotations of prices for lithium ores were 
as follows: Amblygonite, air-floated, carlots, unchanged at $110 per 
ton; lepidolite, 4 percent Li,O, po wdered, carlots, unchanged at $80 
per ton; spodumene, per short ton unit lithium oxide contained, un- 
changed at $6-$8 on 6-percent grade, carlots. These prices are 
nominal. 

The American Potash & Chemical Corp. announced a price increase 
of approximately 10 percent effective November 1 on the dilithium 
sodium phosphate. The new price was $9 per unit of Li;O.'* 

Canada.—The lithium-bearing pegmatites in northern Quebec 
were described in considerable detail. Lithium minerals occur in 
many of the pegmatites along the margins of a granitic stock in 
LaCorne Township, north of * al d'Or, Quebec. These dikes are 
unusually uniform in texture and average percentage of the spodumene 
in individual dikes. One series shows an average spodumene content 
of about 25 percent.!“ 


, Med H. C., Jr., Lithium-Base Greases Now Replace Many Earlier Types: Petrol. Eng., January 1950, 
pp. 758-762 

10 Foote Prints, Lithium in Modern Ceramics: vol. 22, No. 2, December 1950, 41 pp. 

u Foote Mineral Co., Lithium in Modern Industry: Philadelphia, January 1950, 25 pp. 

12 Ceramic Industry, vol. 54, No. 6, June 1950, p. 104. 

8 Cowan, C. A., Bole, G. A., and Stone, R. L: Spodumene as a Tug Component in Sanitary Chinaware 
Bodies, Am. Ceram. Soc. Jour., vol. 33, No. 6, June 1950, pp. 193-19 

14 Ceramic Age, vol. 55, No. 2 „February 1950, P. 96. 

1 Roy, R., Roy, D. M.. d Osborn, E. F., Compositional and Stability Relationships Amone the 
Lithium Aluminosilicates: Eucryptite, Spodumene, and Petalite: Am. Ceram. Soc. Jour., vol. 33, No. 5, 
May 1950, pp. 152-159. 

1€ Schlechten, A. W., Vacuum Metallurgy—a New and Growing Industry: Eng. and Min. Jour., vol. 151. 
No. 7, July W. IP. 71-73 
in Dennis, W The Rarer Metals: Mine and Quarry Eng. (London), vol. 16, No. 6, June 1950, pp. 

178 

18 Oil, Paint and Drug Reporter, vol. 158, No. 18, Oct. 30, 1950, p. 4 

1% Derry. Duncan R., Lithium-Bearing Pegmatites in Northern Quebec: Econ. Geol. and Bull. Soc. 
Econ. Geol., vol. 45, No. 2, March-April 1950, pp. 95-104. 
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TABLE 9.—Lithium minerals produced in South West Africa, 1948-50, in short 


tons ! 

Mineral 1948 1949 1950 
enn... A o 176 130 292 
PI EE 1, 361 895 9, 318 
F ee 179 133 180 

Ota eet 1,716 1,158 9, 790 


T^ Union of South Africa, Department of Mines, Industrial Minerals Quarterly Information Circular 


MEERSCHAUM 


Meerschaum is a soft, fine-grained, earthy material used principally 
in manufacturing pipes and other smokers' articles. Virtually all of 
the world's supply comes from deposits in Asia Minor. A few scat- 
tered deposits in the United States have yielded only a small produc- 
tion. Imports from Turkey, the only supplier for several years, 
increased substantially. A small quantity arrived from Italy. 


TABLE 10.— Meerschaum imported for consumption in the United States, 1945-50 ! 
[U. 8. Department of Commerce] 


Year Pounds Value Year Pounds Value 
LEE 33, 292 $59, 418 || 1948.....................- 3, 000 $10, 070 
VAG EE 14, 469 21, 785.1| TOGO. EE 5, 844 13, 897 


Il: EE 5, 758 10, 534 || 1950.........--.---.------ 9, 621 18, 549 
1 1945-49, all from Turkey; 1950—Italy, 20 pounds, $120; Turkey, 9,601"pounds, $18,429. 


MINERAL EARTH PIGMENTS 


Production.—The demand for mineral-earth pigments increased 
sharply in 1950 because of the high level of construction and industrial 
activity. The trend toward synthetic pigments continued, as for the 
past several years. During 1950 synthetic pigments were 35 percent 
of the total tonnage sold and 62 percent of the total value of sales. 
Although demand in the first part of the year was lower than in the 
previous year, paint manufacturers continued to call for increasing 
quantities. During the early part of the year supplies were ample, 
but later in the year some shortages developed, particularly in the 
pure red and yellow oxides. 

The occurrence and uses of mineral pigments were outlined in an 
article.“ The hiding power (opaqueness) of certain iron oxides and 
the method for determining such were discussed in an article.” 


* South African Mining and Engineering Journal, vol. 61, No. 2086, May 6, 1950, p. 309. 
22 Oil, Paint and Drug Reporter, vol. 158, No. 20, November 1950, p. 83. 
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TABLE 11.—Natural mineral pigments and manufactured iron-oxide pigments 
sold by processors in the United States, 1949-50, by kinds 


1949 1950 
Pigment EE 
Short tons Value Short tons Value 
Mineral Dlack sss 116, 703 1 $270, 943 20, 615 $345. 492 
Precipitated magnetic blacks................... 1, 415 320, 858 1, 994 458, 518 
Natural brown oxides (metallic browns)........ 4, 962 259, 413 7, 923 458, 030 
Vandyke brown (finished pigment)...... E 106 18, 199 209 39, 901 
Pure browns (96 percent or better iron oxides).. 958 243, 943 1, 258 320, 514 
Natural red oxide s 18. 082 807, 800 19, 027 1, 047, 602 
Pure red oxides (98 percent or better Fe303).... 15, 918 8, 661, 241 21, 911 5, 156, 425 
Venetian reds. 6g 4, 598 418, 043 §, 721 52$, 287 
Pyritecinder eege ee e 1, 637 121, 650 1, 957 147, 352 
Other red iron oxi dess. 16, 091 1, 867, 795 18, 012 2, 265, 249 
Natural yellow oxides (high Fe403)............. 5, 149 113, 154 5, 437 125. 626 
Pure yellows (85 percent or better Fe: O)) 8, 898 1, 611, 076 12, 767 2, 425, 927 
Ocher (low FeO). eer 3, 989 125, 091 3, 506 132, 374 
Siennas: 
r dass 751 117, 722 1, 256 209, 417 
Not bürnt. ee Ee 1, 160 164, 765 1, 477 216, 031 
Umbers: 
Ill 8 2, 481 294, 610 4, 130 506, 844 
e ß denuo E iS es 629 64, 951 963 106, 343 
HM; K ĩ coca as 7 92, 084 1, 093 272, 850 
Total A A ee ee ee le 1 104, 322 | 110, 573, 338 129, 256 14, 762, 782 


1 Revised figure. 


Prices. — According to the Oil, Paint and Drug Reporter, prices 
were quoted as follows during December 1950 (in cents per pound, 
bags, works, carlots, unless otherwise noted): 


Synthetic iron brown (l. c. 1.), 12. 

Metallic oxide brown, 3.75. 

Sap brown, crystals, 12. 

Sap brown, powdered, 13. 

Sienna, burnt, 414-154. 

Sienna, raw, 417-13. 

Umber, burnt, American (barrels), 514. 
Umber, Turkey type, 6%. 

Vandyke (barrels), 11. 

Synthetic red iron oxide, 11%. 

Special, high color, synthetic red iron oxide, 60. 
Persian Gulf oxide, 6%. 

Spanish oxide, Grade 1 (barrels), ex dock, 5% 
Venetian reds, 352-5 M . 

Natural yellow iron oxide, 1.41. 

Natural yellow iron oxide, French type, 4%. 
Natural yellow iron oxide, Peruvian type, 1.85, 
Synthetic yellow iron oxide, 914. 

Golden American yellow ocher, 1%. 

Metallic red (barrels), 244. 

Synthetic iron oxide black, 11. 

Mineral] black, 1.6. 
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Foreign Trade.—Imports and exports of mineral pigments are 
shown in tables 12 and 13. 


TABLE 12.—Selected mineral pigments imported for consumption in the United 
States, 1947-50 


[U. 8. Department of Commerce] 


1947 1948 1919 1950 
ERR Short Sh | Sh Sh 
0 ort ort Short 
Gas Value tons Value tons Value 10118 Value 

Iron oxide pigments: 
Nl cicióno 3, 755 8250, 137 | 1, 967 138. 169 | 1,194 | $94, 343 | 2,803 | $143, 894 
Synthetic. 595 | 94, 937 705 | 112, 363 767 | 120, 281 | 2,220 | 294,017 
Ocher, crude and refined 258 | 14, 362 89 4,975 89 5, 058 157 6, 759 
Siennas, crude and reflned........... 725 | 65,787 251 22, 0604 211 16, 567 474 33, 433 
Umber, crude and refined........... 2,206 | 59,524 | 1, 695 | 45,130 | 1,758 | 47,730 | 3,259 88, 168 
Vandyke browũWũ r. 253 | 23, 955 222 | 20,198 118 | 11,757 261 18, 562 
Jl AAA eer 7,792 | 508, 702 | 4,929 | 342,899 | 4,137 | 295, 736 | 9,174 | 584, 833 


TABLE 18.— Dry ocher, sienna, umber, and other forms of iron oxide for paint 
exported from the United States, 1947-50, by countries 


[U. S. Department of Commerce} 


1047 1948 1949 1950 
uy Short Short Short Short 
or or or e or 
tons Value tons Value tons Value tons Value 
Argentina 98 $21, 522 9 $1, 904 9| $2,549 (1) $1, 082 
AMI EE E Ee 2 37 9, 354 41 10, 27 
Belgien nett... E 7 pr EH RRA 6 
Belgium-Luxembourg...........- 190 148, 725 631 123, 070 201 39, 467 85 15, 035 
Se iienne ec even vED cric nce 6 1, 358 1 560 21 7, 555 2 900 
ic A EEN 396 91,122 103 25, 665 155 43, 575 27 16, 056 
Canada ð 3, 234 337, 037 | 2, 974 259, 540 | 3,076 | 248, 780 | 2,945 | 274, 311 
Chile lu epi A 95 22, 563 110 25. 664 80 14,801 ].......]|........ 
A hi we Serer we ess 158 3, 873 87 27, 044 21 5, 081 18 9, 470 
Send 8 216 63, 449 112 33, 501 110 38, 891 114 39. 986 
Cds dersi 8 307 53. 716 269 50, 643 298 41, 395 284 5A, 724 
e isun C eau 157 WTCC 24 8, 132 17 8, 616 
Geier. ³o 8 1 156 135 24, 539 75 18. 158 14 2, 657 
Guatemala 44 10, 829 38 9, 952 AN 14, 294 53 13, 955 
Ill 8 39 4, 015 41 4, 014 42 4. 242 63 6. 133 
Hong Ronge ne 89 22, 748 62 15, 400 77 20, 210 5 1, 295 
FFII ³A casas 10 3. 616 88 59, 611 2 631 27 10, 099 
Maly O A 14 6, 905 71 20, 713 118 33, 614 51 12, 754 
Meese 183 44, 238 123 28, 417 124 30, 191 85 25, 323 
Netherlands . 487 44, 953 824 96, 546 452 44. 026 227 9. 029 
Netherlands Antilles 11 2, 683 14 3. 754 17 5, 097 11 2, 266 
F ͤ K 13 3, 598 9⁴ 6, 770 8 2. 103 61 5, 965 
BF ³˙A1iA EE 29 8, 732 19 3,057 21 4, 827 12 3, 760 
Fhilipp ines ee 89 17, 839 62 11. 919 132 23, 169 8⁵ 17, 72 
Fri!!! eege 7 18, 330 32 7, 033 38 9. 118 7 1, 587 
Sweden. 145 26, 577 11 2, 887 7 2, 058 5 1, 341 
Switzerland...................... 1 10, 618 56 12, 059 34 3, 733 3 801 
Union of South Africa............ 50 10, 244 H 25, 672 121 32,746 82 | 20,776 
United Kingdom 76 10, 907 469 18. 750 807 31, 312 809 30, 926 
CrTuUguay IA Lat 52 11, 231 82 18, 580 |... „5 GE 39 9, 066 
Venezuela... 153 30, 038 159 41,370 141 | 41,571 257 | 70,111 
Other countries 378 94, 122 150 40, 926 160 | 46,191 133 | 36,277 
Total AAA aah 8 7,613 | 1, 187, 313 | 6, 929 | 1, 001, 727 | 6,443 | 826, 874 5, 568 713, 190 


! Less than 0.5 ton. 
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MINERAL WOOL 


The total value of mineral wool produced in this country in 195€ 
from rock, slag, and glass was $120,945,000 compared with $93,- 
023,000 in 1949, an increase of 30 percent, according to the Bureau of 
the Census. The 1947 report of the Bureau of the Census on mineral 
wool gives the following percentages for the broad classifications of 
its use: Structural WEE 56 percent, equipment insulation 23 
percent, industrial insulation 17 percent, and unspecified 4 percent. 
A more detailed list of end uses can be found on page 1362 of the Min- 
erals Yearbook 1948. The average number of persons employed by 
the mineral-wool industry during 1950 was 9,244, compared with 
7,544 for the previous year. 

Exports of mineral-wool products from the United States during 
1950 amounted to $1,132,454. 

An article describing the various materials suitable for the manu- 
facture of mineral wool, the different processes in use, its appearance 
and insulating properties, and its application as an insulating ma- 
terial, appeared recently in a technical magazine.? 

The new plant of the Owens-Corning Fibergl lass Corp. at Santa 
Clara, Calif., was the subject of an article in the trade press. The 
raw materials used, manufacturing processes, and a description of the 
finished products were given, as well as the processing of the mineral 
wool for commercial application. 2 

Other new plants have been described in the trade journals.“ 

A new insulation has been put on the market by a well-known man- 
ufacturer of mineral wool. It comes in four densities—from 0.5 to 1 
pound per cubic foot.” 

Patents covering a method of waterproofing mineral wool * and for 
the production of mineral wool from molten material ” have recently 
been issued. 


MONA ZITE 
(Rare-Earth Minerals) 


For many years supplies of monazite came from India, but in 1946 
the Indian Government placed an embargo on shipments of monazite 
from that country. Subsequent to that, nearly all of our supply came 
from Brazil, but recently the Brazilian Government restricted ship- 
ments. The United States was then forced to find other sources. 
For several years important deposits have been known to occur in old 
beach sands of Florida and the placer sands and gravels of the Boise 


22 Mineralogist, vol. 23, No. 11, November 1950, pp. 536-540. 

2 Warren, Richard F., Owens-Corning Meets Growing Demand with New Fiberglass Unit at Santa 
Clara: Chem. Eng., vol. 56, No. 7, July 1949, p. 187. 

* Rock Products, vol. 53, No. 12, December 1950, p. 111. 

Pit and Quarry, vol. 43, No. 2; August 1950, p. 51. 

Chemical and Engineering News, vol. 28, No. 42, Oct. 16, 1950, p. qn 

15 Chemical and Engineering News, vol. 27, No. 49, Dee. 5, 1919, p 

26 Zettel, Joseph H. (assigned to Johns-Manville Corp. ) Method. Ge A Mineral Wool: U. 8. 
Patent 2 493, 845, Jan. 10, 1950. 

27 Richardson, Charles D., Mineral Wool Making Means: U. S. Patent 2,491,766, Dec. 20, 1949. 
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Basin in Idaho. There was production from both these areas in 1950; 
however, statistics on output, consumption, and imports of monazite 
are considered to be confidential and cannot be published for 1950. 
Further prospect of the United States becoming self-sufficient in rare 
earth minerals is indicated by discovery of a deposit of bastnásite, 
a fluocarbonate of the rare earths, in San Bernardino County, Calif., 
and of rare-earth-bearing minerals in several other locations. How- 
ever, utilization of these materials is in the research stage. 

It was announcd that the Climax Molybdenum Co. expected to 
recover monazite, as a byproduct in its operations at Climax, Colo.” 

The Bureau of Mines Rare and Precious Metal Experiment Station 
Reno, Nev., investigated bastnásite found recently in Cali- 
ornia. 

The known occurrences of monazite in Georgia were listed.“ 

There was continued interest and research on thoria ceramic re- 
fractory materials.“ 

i a epig method determiņing thorium in monazite sand was out- 
ined. 

World Review.—World-wide occurrences of monazite were re- 
viewed briefly in an article.” 

In Australia research continued on the fundamental chemistry of 
the components of monazite, and the results so far were incorporated 
in a plan for improved chemical processing of this mineral.?! 

Titanium and Zirconium Industries Pty., Ltd., and other firms expect 
to produce monazite from the beach sands of Queensland, Australia.” 

Several placer deposits in British Columbia and the Northwest 
Territories are known to contain monazite. A summary of informa- 
tion on Canadian deposits of uranium and thorium through 1948 was 
presented.“ 

It was again reported that a plant for processing monazite sand 
would be established in India at Alwaye, near Erankulam.® 

The occurrences of monazite in Brazil were described in some detail 
in an article.“ | 

According to E&MJ Metal and Mineral Markets, price quotations 
on monazite during the year were advanced to 17 cents per pound, 
f. o. b. Atlantic ports, basis 65 percent of total rare-earth oxides, 
including thorium and cerium oxides. Lower-grade material can be 
sold at a penalty. This price was nominal. 


3 Engineering and Mining Journal, vol. 151, No. 6, June 1950, p. 115. 

n Steel, vol. 127, No. 3, July 1950, p. 61. 

9 Georgia Mineral Society ews Letter, vol. 3, No. 3, May-June 1950, pp. 72-73. 

u American Ceramic Society Bulletin, vol. 29, No. 3, March 1950, p. 102. 

Lang, S. M. and Geller, R. F., The National Bureau of Standards Thoria- Resistor Furnace: Am. Ceram. 
Soc. Bull., vol. 29, No. 3, March 1950, p. 118. 

u Dutt, N. K., Rapid Determination of Thorium in Monazite Sand: Sci. and Culture, vol. 15, 1950, 
pp. 448-449; Chem. Abs., vol. 44, No. 19, 1950, p. 8520. 
1 Sir Cyril S., Mineral Supplies for Atomic Energy: Min. Jour. (London), vol. 234, No. 5980, pp. 


12. 
u Chemical Engineering and Mining Review, Minerals Utilization Studied by C. 8. I. R. O.: vol. 42, 
No. 9, June 10, 1950, p. 359. 
8 Engineering and Mining Journal, vol. 150, No. 7, July 1949, p. 202. 
95 Mining Enginen ng; vol. 187, No. 2, February 1950, p. 255. . 
H James, W. F., Lang, A. H., Murphy, Richard, and Kesten, S. N., Canadian Deposits of Uranium and 
Thorium: Min. Eng., vol. 187, No. 2, February 1950, pp. 239-255. 
34 Mining Journal, vol. 235, No. 6007, Oct. 6, 1950, p. 318. : f 
i 5 Lafer, Horácio, Areias Monaziticas: Mineracáo e metalurgia, vol. 14, No. 84, March-April 1950, pp. 
160. 
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OLIVINE 


Sales of olivine in 1950 increased to 4,577 short tons valued at 
$64,144 from 3,528 short tons valued at $56,850 in the preceding year. 

The following firms reported production of olivine during the year: 
Harbison Walker Mining Co., Farmers Bank Building, Pittsburgh, 
Pa., from its Addie quarry near Addie, N. C.; The United Feldspar « 
Minerals Corp., Spruce Pine, N. C., from its Wray mine near Green 
Mountain, N. C.; and The H. P. Scheel Co. from its Big Slide mine 
near Sedro-Woolley, Wash. This material was used in the production 
of fire brick for furnace lining, foundry sand, and refractory cements. 


TABLE 14.—Olivine sold or used by producers in the United States, 1946-50 


Year Short tons Value Year Short tons Value 
A eve oy mS 7, 649 $02, 868 || 1949....................-- 3, 528 $56, 850 
7ö%˙ 8 10, 838 129, 094 || 19500 „„ 4,577 64, 144 
1999... bean as 4, 766 86, 230 


A review of recent developments and techniques in the manufacture 
and use of forsterite refractories was published.” 


PERLITE 


The production and sales of perlite and its products set new records 
in 1950. Production of 110,694 short tons of crude was reported—an 
increase of 55 percent over the 1949 total. Furnace operators reported 
total sales of expanded perlite at 86,962 short tons valued at $4,741,383. 

Sixty-three firms reported production and sale of crude perlite or 
expanded material in 1950. Of these, 12 produced both crude and 
popped perlite, 8 operated mines only, and 43 maintained furnace 
facilities only. Fourteen companies are known to be in operation in 
California, 6 in Utah, 4 each in Arizona, Texas, and Pennsylvania, 
3 each in Illinois and Nevada, and 1 or 2 in each of 19 other States. 
Nine other companies reported plans to begin mine or furnace opera- 
tions in the near future. 

Mine development during the year included completion of a large 
crushing and sizing plant by Great Lakes Carbon Corp., New York, 
N. Y., at its Socorro, N. Mex. property.“ The Alexander Film Co., 
Colorado Springs, Colo., offered the perlite facilities of the AleXitE 
Engineering Division for sale,*? and Perlite Mines Co., Denver, Colo., 
made plans to purchase and operate the mine and plant units, princi- 
pally to supply crushed and graded ore to eastern and midwestern 
expanders. Combined Metals Reduction Co., Salt Lake City, Utah, 
stepped up production of ore from its extensive deposits in eastern 
Nevada, near Pioche, to gain a major position among producers of 
crude ore.“ 

40 Cordwell, F. F., Refractories Developments: Refractories Jour., vol. 26, No. 2, February 1950, pp. 30-35, 
4 Engineering and Mining Journal, vol. 151, No. 4, April 1950, p. 143. 
3? Rock Products, vol. 53, No. 6, Juno 1950, p. 85 


4 Lenhart, W. B., Processing Perlite Ore for Controlled Expansion: Rock Products, vol. 53, No. 10. 
October 1950, pp. 98-100. 
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TABLE 15.—Production and sales of perlite in the United States, 1946-50 


Crude perlite Expanded perlite 
Used at own plant 
Year to make er- E Sold or used 

panded material 

Short Short Short 

tons Value tons tons Value 
I . : x 13,100 | ! $16, 300 1 4, 100 1 2, 600 1 $92, 500 
11777; , 3, 19,900 | 155,000 19, 700 1 7, 700 1 271, 000 
1948 EE : 117,700 | 1! 105,000 | 121,200 | ! 18,600 1 742, 000 
%» E Ves w 7, 1 43,800 | 1 317, 000 1 58, 100 1 52, 200 | 1 2, 385, 000 


100 ss ; 41,734 | 237,957 88, 892 86, 962 | 4,741, 383 


1 Revised figure. 


During the year reports were made of perlite deposits in Utah,“ 
California,“ New Mexico,“ Washington," Ca nada,“ and Mexico.“ 

Several new or improved furnaces were reported i in 1950.9 

Patents were granted covering five furnaces or processes applicable 
to perlite. These furnaces include a vibrating Ge arth apparatus, a 
vertical stationary, a horizontal rotary, a stationary horizontal with 
preheater, and a horizontal explosion unit with a vertical cooling- 
separation chamber. 

A careful study of perlite furnacing problems and the principal 
furnace types was published.” The authors reported four variables 
of major sae E in producing an economical and high-grade 
product: Perlite type, heating time, particle size, and temperature. 
Eight furnace types were described and evaluated according to the 
various aspects of performance. 

Other articles detailed the complete operations of Great Lakes 
Carbon Corp.“ and AleXitE Engineering Division.“ 


4 Mining World, vol. 12, No. 7, June 1950, p. 65. 

4 Chesterman, C. W., Perlite Deposits in Sonoma County, Calif.: California Jour. Mines and Geol., vol. 
46, No. 1, January 1950, pp. 81-82. 

* Mining World, vol. 12, No. 2. February 1950, p. 69. 

47 Huntting, M. T., Perlite and Other Volcanic Occurrences in Washington: Washington Dept. Con- 
servation and Development, Div. Mines, Olympia. Wash., 77 pp. 

Northern Miner (Toronto), vol. 36, No. 17, July 20, 1950, p. 19. 

4 Engineering and Mining Journal. vol. 151, No. 6, June 1950, p. 136. 

® Rock Products. vol. 53, No. 2, February 1950, p. 93. 

Rock Products, vol. 53, No. 3, March Za Pp. 60-61. 

Rock Products, vol. 53, No. 6, June 1950. 

Pit and Quarry, vol. 42, No. 10, April 1950, D 100-101. 

i Pn . P., and others (assigned 50 The Cudahy Packing Co., Chicago, III.), Beneficiation of Volcanic 
Ash: U.S Patent 2.496. 203, Jan. 31. 19. 

Pierce. H. L., Process for Penandine | Earth Materials: U. S. Patent 2,501,962, Mar. ES 1950. 

Johnson, W. E., and others (assigned to Great Lakes Carbon Corp., New York, N. Y.), Process and 
Furnace for Expanding Perlite: U. S. Patent 2,505.249, Apr. 25, 1950. 

Stafford, W. L. and others (assigned to Johns-Manville Corp., New York, N. Y.), Perlite Expanding 
Apparatus: U. Patent 2,521,190, Sept. 5. 1950. 

Essex, J. L., SE and Apparatus for Expanding Minerals: U. 8. Patent 2,531.975, Nov. 28. 1950. 

83 Murdock, J. B., and Stein, H. A., Comparative Furnace Designs for the Expansion of Perlite: Min. 
Eng.. vol. 187, No. 1, January 1950, pp. 111-116. 

H Mining World, Permalite— Rock to Plaster: vol. 12, No. 11, October 1950, pp. 28-31. 

Rock Products, Great Lakes Carbon Corp. Holds Open House at New Perlite Plant: vol. 53, No. 8, 
August IMPR; 192-194. 

4 Taylor W., and Wilfley, R. D., Processing of Perlite Ore: Rock Products, vol. 53, No. 2, February 
1950. pp. 92-96. 143. 

Wilfley, R. D., and Taylor, C. W., Perlite Mining and Processing—A New Industry for the West: Eng. 
and Min. Jour., vol. 151, No. 6, June 1950, pp. 80-83. 

Taylor. C. W., Perlite Popping: From a Shuky Start a Solid New Industry: Chem. Eng., vol. 57, No. 1, 
January 1950, pp. 90-94. 
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The ore-processing practices of Airlite Processing Corp., Scottsburg, 
Ind., and Carr-Lite, Inc., Lake Zurich, III.,“ were also described. 

The Perlite Institute, a trade association composed of 37 members 
of the industry, held 2 meetings during the year. Results of research 
into various phases of perlite production, standardization, and utili- 
zation were presented and discussed. An official seal adopted by the 
institute may be used on the bags of perlite produced bs member 
firms to indicate compliance with Institute specifications. 

The mine value ot crude perlite (crushed and sized) averaged $6.39 
per sbort ton in 1950, while the average value of expanded material 
in bags at the plant was $54.52 per short ton. 

Disposal of furnace fines continued to be a problem for many proc- 
essors as they sought market outlets large enough to absorb the pro- 
duction of that fraction. Major uses for fines at present are as trowel 
and brush finishes, fillers, air entraining agents, and abrasives. 

It has been estimated that 80 percent of the expanded material 
produced is used as a lightweight plaster aggregate. It is also used in 
poured-concrete roof decks and floors and in concrete beams, slabs, and 
blocks as a substitute for heavier aggregates, permitting a savings in 
structural steel requirements. Miscellaneous applications include: 
Loose fill, filtration medium, stucco, refractory brick, drill-mud com- 
ponent, roofing tile, soil reconditioner, as a filler and extender, and for 
numerous lesser special purposes that utilize its light weight, insulating 
characteristics, inertness, or other physical qualities. 


RADIO-GRADE QUARTZ 


Imports of quartz crystal continued at virtually the same rate as in 
the previous year, with an increase noted near the end of the year. 
Consumption of radio-grade quartz &nd production of piezoelectric 
units increased sharply. This increase was largely attributable to 
military orders late in the year as the Nation's defense program got 
under way. 

As for many years past, the bulk of supplies came from Brazil, with 
small quantities coming from Hong Kong, India, and France. "The 
imports from Hong Kong and France probably originated in Formosa 
and Madagascar, respectivelv. Domestic production of radio-grade 
quartz crystal is practically nil. 

A sharp reduction in the number of finished units produced per 
pound of quartz consumed was noted. "This is largely accounted for by 
stricter military specifications and new types of units ordered. An- 
other noteworthy trend is utilization of smaller crvstals, mostly 
ranging from 100 to 200 grams and even less. This is also reflected in 
the average price of imported crystals. The average price during 1949 
was roughly $4.50 per pound, whereas the average price in 1950 was 
about 782.50 per pound. Although prices were reduced somewhat 
during the year, this reduction would not account for all of the decrease 
in &verage price. 


8 Rock Products, Expanding Perlite in Vertical Furnace: vol. 53, No. 5, May 1950, pp. 91-92. 
4 Rock Products, Expansion of Perlite Ore in Stationary Kiln: vol. 53, No. 7, July 1950, pp. 68-69. 
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TABLE 16.—Imports of uncut quartz crystal, consumption of radio-grade quartz, 
and production of piezoelectric units in the United States, 1946-50 


Imports of uncut quartz 
crystal ! 


Consumption | Production of 
ol radio-grade | piezoelectric 


quartz units 2 
(pounds) (number) 
172, 400 1, 744, 100 
68, 100 1, 052, 400 
61, 600 1, 225, 400 
46, 200 937, 100 
114, 300 1, 614, 000 


! Includes optical-grade quartz used in production of optical instruments. 
3 Includes oscillators, resonators, and other piezoelectric units. 
3 Revised figure. 


As a safeguard against interruptions of delivery of Brazilian quartz 
crystal and possible lack of reserves, the program of E ER. 
uartz was continued during the year under the guidance of the Signa 
orps. Two firms, Brush Development Co., Cleveland, Ohio, and 
Bell Telephone Laboratories, Inc., Murray Hill, N. J., are engaged in 
actual laboratory synthesis of radio-grade quartz. Crystals of over 
500 grams weight and excellent quality have been produced. The 
Signal Corps has also contracted with many other firms, colleges, and 
research organizations for supporting types of research and investi- 
gation projects. 

The current interest in high-frequency communication equipment 
has created a demand for very thin quartz-crystal oscillator plates. 
The equipment and procedure for manufacturing these plates were 
described in some detail in an article.” 

It was reported that two iarge deposits of quartz crystal were 
discovered at Pium and Piaus, Goias State, in Brazil, and that these 
finds were attracting considerable interest.“ 


STRONTIUM MINERALS 


No domestic production of strontium minerals has been reported, 
except for sample lots, since 1946. During the war years & considerable 
quent of low-grade celestite was produced in Brown and Nolan 

ounties, Tex., and used principally as a substitute for barite in 
well-drilling muds. However, after the patent on the use of barite 
in well-drilling muds expired in 1943, payment of royalties was no 
longer necessary, and as soon as barite became plentiful at the end 
of World War 11, production of celestite from this source was dis- 
continued. 

Manufacturers Minerals Co., Seattle, Wash., planned to explore 
and develop a celestite deposit on Fidalgo Island in Puget Sound, 
with production anticipated in 1951. 

The principal consumers of celestite in the United States are: 
E. I. du Pont de Nemours & Co., Inc., Wilmington, Del., and Foote 
Mineral Co., Philadelphia, Pa. 


H Sogn, L. T., and Howard, W. J., The Mechanical Production of Very Thin Oscillator Plates: Jour. 
Research Nat. Bureau of Standards, vol. 43, November 1949, (Research Paper 2037). 
t Mining World, vol. 12, No. 11, October 1950, p. 53. 
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All celestite received during 1950 was imported from the United 
Kingdom and Mexico. Shipments from Spain ceased in the previous 
Ze SCH a preclusive buying agreement with that country was 

ed. 

The principal uses for strontium compounds are in red-flame 
pyrotechnic compositions, such as truck signal flares and railroad 
"fusees," tracer bullets, and military signal flares. 


TABLE 17.—Strontium minerals ! imported for consumption in the United States, 
1948-50, by countries, in short tons 


[U. 8. Department of Commerce] 


1948 1919 1950 
SSES Short Short Short 
or 10 or 
ton Value tons Value tons Value 

Canada-Newfoundland...................]..........]- --....... 59 „ REPE 
%% A 1,114 $14, 963 1,158 14, 690 1, 97. $23, 910 
inj PEE 14, 614 440, 318 3,263 | 74, 829992 
United Kingdom. ........................ 04 103, 428 4, 901 86, 378 6, 655 118, 303 
"Total. TEE 21, 771 558, 709 9, 384 176, 685 8, 630 142, 213 


1 Strontianite or mineral strontium carbonate and celestite or mineral strontium sulfate. 


The occurrence of a typical deposit of celestite near Bellwood, Pa., 
as well as other deposits in this area, has been described.” 

In addition to the previously reported deposit of celestite in the 
Trichinopoly District in India and the Mianwali District, Punjab, 
another deposit has been reported in Pakistan near Karachi. No 
estimate of the reserves in this deposit is available.“ 

At the end of the year trade-journal quotations of prices for celestite, 
in car lots, 92 percent SrSO,, finely powdered, was unchanged at $54 
per ton. Crude, 90 percent grade, f. o. b. cars California, was un- 
changed at $19. Strontianite, lump in car lots, minimum 84 to 86 
percent, SrCO;, was unchanged at $55 per ton. These prices are 


nominal. 
TOPAZ 


No production of topaz was reported to the Bureau of Mines 
during 1950. The Brewer mine near Kershaw, S. C., and the deposit 
near Naples, N. C., formerly worked by the Carolina Mining & 
Exploration Co., apparently were inactive during the year. 


VERMICULITE 


Production.—Sales of screened and cleaned vermiculite produced 
in the United States continued to gain and in 1950 were 208,096 
short tons valued at $2,122,427, representing an increase of 23 percent 
in quantity and 26 percent in value over the preceding year. 

Production in 1950 was reported by the following companies: 
Zonolite Co., 135 South LaSalle St., Chicago, Ill. (mines at Libby, 

* Hamilton, Howard V., Notes of the Occurrence of Celestite in Pennsylvania: Rocks and Minerals, 


vol. 25, Nos. 7-8, July-August 1950, pp. 348-350. 
*? Bureau of Mines, Mineral Trade Notes: vol. 31, No. 4, October 1950, p. 32. 
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Mont., and Travelers Rest, S. C.); American Vermiculite Co., Spruce 
Pine, N. C. (mine near Spruce Pine, N. C.); Mikolite Sales Corp., 
Kansas City, Mo. (mine near Encampment, Wyo.); Vermiculite 
Supplies, Inc., Sylva, N. C. (mine near Sylva, N. C.); The Variegate 
Vermiculite Co., Greenmountain, N. C. (mine near Forbes, N. C.); 
and Colorado Vermiculite Co., Colorado Springs, Colo. (mine near 
Westcliffe, Colo.). 

Miners and processors of vermiculite have formed the Vermiculite 
Association, Inc., to increase and diffuse the knowledge and uses of 
vermiculite in widely diversified fields. Standard specifications for 
both crude ore and expanded products are being developed.“ 


TABLE 18.—Screened and cleaned vermiculite sold or used by producers in the 
United States, 1943-50 


Assuming an average price of $80 a ton for exfoliated material and 
a 5-percent loss in weight in the exfoliating process, the value of 
exfoliated vermiculite sold in the United States during 1950 would 
be about 16 million dollars. 

Uses.—Since vermiculite entered the commercial market some 25 
years ago, the variety of uses to which it may be put has steadily 
increased. In the main the uses are based on the structure and light- 
ness of the aggregates of exfoliated grains. Among its many uses are: 
Aggregate for plaster and concrete, insulation, soundproofing, refrac- 
tories, stucco, safe and vault linings, wallboard, filters, plastic prod- 
ucts, rubber goods, and as an extender for paints. Recently increased 
attention has been paid to the use of vermiculite for agricultural pur- 
poses as a soil conditioner.” 

A portable expanding furnace for vermiculite has been developed for 
situations where large operations are not justified. The furnace will 
make it possible to process vermiculite on the site at construction 
projects.“ 

The resilience of studless 2-inch solid vermiculite-plaster partitions 
Was established in recent impact tests.“ 

Use of vermiculite as a refractory is beginning to attract wider 
interest, both as brick and in a variety of moulded shapes.“ 

Prices. Domestic screened and cleaned vermiculite in 1950 aver- 
aged $10.20 a short ton, f. o. b. mines, while quotations of South 
African crude were $30 to $32 a short ton, c. i. f. Atlantic ports. The 
wholesale price of exfoliated material was about $80 a short ton during 
1950. 

$1 Concrete, vol. 58, No. 12, December 1950, p. 14. 

€ Saunder, D. H., Value of Vermiculite in Agriculture and Horticulture: Rhodesian Tobacco Jour. 
(Salisbury, Southern Rhodesia), January 1951, pp. 61-67. 

& Rock Products, vol. 53, No. 2, February 1950, p. 84 


* Pit and Quarry, vol. 43, No. 3, October 1950, p. 125. 
es Refractories Journal, February 1950, pp. 36-39. 
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Africa.—Sales of vermiculite in the Union of South Africa during 
1950 were 31,497 short tons, an increase of 35 percent over the pre- 
ceding year. Of this amount, 16,531 short tons were exported to the 
United States, with a total f. o. b. export value of £S. A. 91,483, or 
about $15.49 a short ton. | 

The Department of Mines of the Union of South Africa has made 
an extensive study of a vermiculite deposit in northeast Transvaal and 
reports the existence of one deposit, with over 5 million tons of vermic- 
ulite of commercial grade. Other deposits have been located in the 
Petersburg and Zoutpansberg districts. Numerous tests carried out 
by the Geology Department of Witwatersrand University and by the 
Government Metallurgica] Laboratory indicate that the hydrophlog- 
opite type of vermiculite occurring in South Africa has an extension 
factor ranging from 21 to 30.“ 

At several places in Southern Rhodesia vermiculite deposits are 
known, and some production has been reported. Occurrences are 
also noted in Nyasaland. 

Other Occurrences.—Vermiculite deposits are reported in the State 
of Mysore in India. 

The vermiculite deposits near Liberdade, State of Minas Gerais, 
Brazil, have produced.some material for local use. 

A discovery of vermiculite at Stanleyville, near Perth, Ontario, has 
been announced by the Hon. James J. McCann, Minister of Mines 
and Surveys, Ottawa. The mineral varies in grade from place to 
place over a large area, and considerable development work will be 
necessary before the full potentialities are known.” 

An occurrence of vermiculite in Queensland, Australia, has been 
reported, and further prospecting of the deposit is recommended by 
by the Queensland Geological Survey.® 


WOLLASTONITE 


The only deposit of wollastonite being worked in the United States 
today is at Bristol Mountain near Willsboro, N. Y. From this deposit 
the Willsboro Mining Co. produced approximately 2,500 short tons 
during 1950. This material was valued at $20 per ton, f. o. b. the 
shipping point. Sales were for use principally in ceramics and as a 
chemical raw material. A considerable &mount of research into 
probable uses of this material has recently been carried on. These 
potential uses include electrical insulators, paint extender, paper 
filler, industrial and building tile, and many others. 

é Department of Mines, Union of South Africa, Quarterly Information Circular, October to Decembe 
1950, pp. 41-57 


6 Northern Miner (Toronto, Ontario), vol. 36, No. 35, Nov. 23, 1956, p. 23. 
$8 Queensland Government Mining Jour., vol. 51, No. 581, Mar. 20, 1951, p. 168. 


PART lll. STATE REVIEWS 
The Mineral Industry of Alaska 


By Alfred L. Ransome and William H. Kerns 


A 


GENERAL SUMMARY 


OLD output in Alaska in 1950, following a 2-year decline, in- 
G creased to the highest point since 1942. This unexpected gain 
in production of the Territory’s greatest value commodity was 
largely responsible for the increase in the over-all value of mineral 
output in the Territory to $17,852,000 from $15,549,000 in 1949. 
Although coal continued to rank second to gold in value of output, 
production was slightly less than the record production of 1949. The 
mining of platinum continued to be an important factor in the mineral 
industry, with production of crude platinum metals exceeding that of 
1949. The output of lead was three times the 1949 production, and 
silver gained 46 percent over the previous year’s total. Copper and 
zinc production—entirely as byproducts from other ores—showed an 
increase, but remained minor. Production of tin was relatively small, 
but substantially above the total for 1949. 


TABLE 1.—Mineral production of Alaska, 1948-50 


1948 | 1949 1950 
Mineral (=== == HA 
Quantity| Value Quantity; Value Quantity; Value 
Antimony ore........... short tons.. 68 $29, 336 74 A WE 
oal, bituminous............. do....| 407,900 | 2,789,275 | 433,533 | 3,309,303 | 1 412, 455 | ! $3, 033, 445 
Co A T do.... 16 6, 944 4 1, 576 6 2, 496 
!! ²˙·-amAͤ dee troy ounces..| 248, 395 8, 693, 825 229, 416 8, 029, 560 289, 272 10, 124, 520 
FCC / - aa short tons. 329 117, 782 51 16, 116 149 40, 230 
Mercury........ flasks (76 pounds).. 100 1, 649 100 1:046: eee ecol aeu Lec ae TZ 
Sand and gravel........short tons.. (3) (2) (3) (3) 3, 050, 020 2, 377, 407 
BSilver................. troy ounces.. 67, 341 60, 947 36, 056 32, 633 52, 638 47, 640 
Stone short tons.. 40, 730 54, 637 (3) (3) (3) (3) 
Tin (Sn content do.... 5 (3) 57 114, 800 89 170, 281 
Tungsten (60-percent concentrates) 
(shipments ) Hes, ]ðV- y 13 (2) 
A A PE 0.... 22 5, 852 2 406 6 1.7 
Undistributed 1]... ....... 1, 257, 704 1.......... 4,005, O6 2, 054, 735 
r EH 13, 024, oo 15, 549, 000 !.......... 17, 852, 000 


! Final figure. Supersedes preliminary figure given in commodity chapter. 

3 Value included with “Undistributed.” 

3 Comprises value of clay and pumice (1948), platinum-group metals, and minerals whose value must be 
concealed for particular years (indicated in appropriate column by footnote reference 2). 
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FIGURE 1.— Value of tota] mineral production (1880-1950) and gold production (1910-50) in Alaska. From 
1911 to 1931 copper production accounted for most of the value of minerals other than gold. 


Up to the present gold mining has maintained its position as the 
backbone of the mining industry in Alaska; however, the ever-increas- 
ing difficulty of balancing high costs of mining, labor, and supplies 
against the established United States Treasury price of $35 per fine 
ounce for gold makes questionable the future of this industry as the 
leader in value of production. The surprising advance in output for 
1950 that occurred despite these difficulties was achieved by a smaller 
number of men, employed by eight fewer mining operations, than in 
1949. Were it not for the greater efficiency of the relatively few 
larger-scale operations utilizing mechanical equipment—particularly 
bucket-line dredges—production would probably have been lower 
than in 1949, since an unusually dry season in the Territory resulted 
in a cessation of activity at a number of placer operations in several 
districts in the Yukon River Basin and Seward Peninsula regions. 
“Natural” or unprocessed gold continued to be legally sold on the 
open market at prices varying from $3 to $5 over the official price, but 
this phase of activity was considerably less than in 1949. 

Lode mining in the Territory continued to remain virtually at a 
standstill; and, with the exception of coal, and sand and gravel, 
nonmetalliferous activity was negligible. 
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GOLD, SILVER, COPPER, LEAD, AND ZINC 


Data on mine production of gold, silver, copper, lead, and zinc in 
Alaska, 1946-50, and 1880-1950, in terms of recoverable metal; the 
gold production at placer mines, by classes of mines and methods of 
recovery; mine production of gold, silver, copper, lead, and zinc, by 
regions; and ore and old tailings sold or treated, as well as various 
metallurgical compilations based on output in 1950, are shown in 
tables 2 to 11, inclusive. 

A small proportion of the output recorded as having been produced 
in 1950 was mined in a former year but not shipped or sold until 1950. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions represent “bank measure”; that is, the material is measured in 
the ground before treatment. Close control of bank measure is kept 
by operators of bucket-line dredges, but the quantity of material 
handled by other placer-mining methods in Alaska is largely estimated 
by the individual operators on the basis of square feet of bedrock area 
worked and the average depth of the gravel. 

The value of gold, silver, copper, lead, and zinc production reported 
herein has been calculated at the prices shown in table 2. 


TABLE 2.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold! Silver 2 Copper 3 Lead 3 Zinc?! 
Year (per fine (per fine per (per (per 
ounce) ounce) pound) pound) pound) 
J..; 8 $5. 00 $0. 808 $0. 162 $0. 109 $0. 122 
// 8 35. 00 5 . 210 . 144 121 
Jo Ü AAA A 35. 00 905+ . 217 . 179 133 
19495 0 . 8 35. 00 9054- .197 . 158 
11 M" occ 35. 00 905+ a . 135 142 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

? Treasury buying price for newly mined silver. Jan. to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 
31, 1947— $0. 905; 1948-50— $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 in- 
cludes bonus payments by Office of Metals Reserve for overquota production. 


Gold.—The recorded production of gold in Alaska in 1950, which 
was 26 percent above that in 1949, marked a decided reversal of the 
trend of the past 2 years. This surprising gain was accomplished 
despite the fact that a smaller number of men was employed at 11 
lode and 216 placer operations as compared to 18 and 223, respectively, 
in 1949. An unusually dry season in the Territory resulted in ces- 
sation of activity at a number of operations and curtailment at others 
in several districts in the Yukon River Basin and Seward Peninsula 
regions. Adverse economic conditions, including higher-than-ever 
costs for supplies and equipment, continued to harass the industry, 
and high wages offered by contractors connected with defense projects 
in areas adjacent to mines virtually eliminated the gold-mine operators 
from competition in the labor market. The gain in gold output was 
the result of increased production from a few larger operations, par- 
ticularly those using bucket-line dredges, and to an over-all greater 
efficiency in labor and equipment at many of the operations using 
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mechanical methods of placer mining. That the industry has sur- 
vived—and even advanced in quantity of output—in the face of such 
obstacles, with an unchanged established price of $35 per fine ounce 
for the product, is remarkable. There is a penalty for current sur- 
vival, however, which is not immediately apparent. In order to 
stay in business, it has been necessary to mine selectively the higher- 
grade deposits, with the result that the marginal zones—which to- 
gether total millions of dollars in potential gold reserves—probably 
will never be worked. 


TABLE 3.—Mine production of gold, silver, copper, lead, and zinc in Alaska, 
1946-50, and total, 1880-1950, in terms of recoverable metal ! 


Gold (lode and Silver (lode and 
Lode mines ? Placer mines ? placer placer) 
Year H Ore sold ere Gravel > - 
umber | or treate umber washe ne ne 
of mines (short of mines (cubic ounces Value ounces Value 
tons) yards) 
AAA DE DINE — — — — — 
1946 16 10,7 256 | 14, 108, 000 226, 781 | $7,937, 335 41,703 | $33, 769 
1947 19 13, 891 260 13, 866, 000 79, 988 9, 799, 580 66, 150 $9. K 
1948. 24 6, 014 274 16. 744, 000 248, 395 8, 693, 825 67, 341 60. 947 
194199 18 78. 839 3 223 | 18, 363, 000 229, 416 8, 029, 560 36, 056 32, 633 
1950. 11 58, 668 216 17, 621, 000 289, 272 | 10, 124, 520 52, 638 47, 640 
1880-1050. | (9 | DAA | % 27, 130, 400 602. 582,067 [20,012,483 14,282, 677 
Copper | Lead Zinc 
Year | Total 
value 
Short tons Value Short tons Value Short tons 
19 2 3648 115 $25, 070 $7, 996, 822 
1901/5: 8! 12 5, 040 264 16, 032 9, 946. 568 
19488. 16 6, 944 329 117, 782 8, 885, 350 
19499. 4 1, 576 51 16, 116 8, 080, 381 
1950. 6 2, 496 | 149 40, 230 10, 216, 590 


1880-1950 685, 904 226, 579,920 | 25,719 | 3,024,793 | 14. 102 | 906, 483, 559 
| i 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 
re-treated; and ore and old tailings shipped directly to smelters during the calendar year indicated. 

2 Excludes itinerant prospectors, “snipers,” ‘“‘high-graders,’’ and others who gave no evidence of legal 
right to property. 

3 Revised. 

4 Figures not available. 


The sale of unprocessed or natural gold by a few operators who 
hoped to gain by open-market transactions at prices exceeding $35 
per fine ounce apparently was considerably less in volume than in 
1949. The recorded production for 1950 includes 5,461 fine ounces 
of gold contained in natural gold sold on the open market by two 
producers. In addition, 394 ounces of natural gold in the form of 
nuggets, grains, and dust were reported sold by three producers on 
the open market for prices equivalent to $35 or more per fine ounce 
of gold contained therein; information on fineness was inadequate 
for calculating the recoverable gold and silver content for inclusion 
with the 1950 statistical record. Available information indicates 
that an undetermined quantity of natural gold was sold by several 
producers who did not report specifically, and 791 ounces of natural 
gold from one property was reported produced but not sold. An 
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undetermined but substantial quantity of gold (at least several hun- 
dred and possibly several thousand ounces) reported sold in 1950— 
and recorded statistically in the record for the year—was undoubt- 
edly produced in 1949, and disposed of as natural gold, or held spec- 
ulatively and subsequently sold through the normal channels to the 
United States mints at the established United States Treasury price. 
Specific and accurate data regarding natural gold sales are not readily 
available, and the aforementioned figures giving the number of 
operators and quantities involved are incomplete. However, it can 
be assumed from these data that natural gold originating from 
Alaskan mines and sold in 1950 was substantially less than the esti- 
mated 22,000 ounces sold in 1949—and the latter may itself be an 
overestimate. 


TABLE 4.—Fifteen leading gold-producing mines in Alaska in 1950, in order of 


output ! 
B 
AN 
2 Mine District Region SE Operator Sours of 
e a= g 
D 
1 | Fairbanks unit Fairbanks..... Yukon River Ba- 1 | United States Smelt- | Dredge 
sin. ing, Refining « 
Mining Co. 
2 | Nome unit ome......... Seward Peninsula. d c.r Ce Co e Do. 
New York-Alaska Gold | Tuluksak-An- | Kuskokwim....... 3| New York-Alaska Do. 
Dredging Corp. k. > old Dredging 
orp. 
4 | Brinker-Johnson Co...| Fairbanks..... Yukon River Ba- | 4 | Brinker-Johnson Col Do. 
sin. 
5 | Independence.......... Willow Creek.| Cook Inlet-Susit- | 14 | Alaska-Pacific Con- | Gold ore 
na. SE Mining 
O. 
6 | C. J. Berry Dredging | Circle......... Yukon River Ba- 8 | C. J. Berry Dredg- | Dredge. 
Co. sin. ing Co. 
7 | Casa de Paga Gold Co..| Fairhaven..... Seward Peninsula. 11 85 de Paga Gold Do. 
0. 
8 | Innoko Dredging Co...| Innoko........ Yukon River Ba- | (3) Tano kg Dredging Do. 
sin. o. 
9 | Strandberg & Sons..... Hughes ro [e BENE ea 5 | Strandberg & Sons..| Placer. 
10 ios Creek Mining | Fairbanks.....|..... 0900 E 10 | Alder Creek Mining Do. 
O. O. 
11 | Gold Placers, Inc...... Circle Ao.. 0 Gold Placers, Inc. _.| Dredge. 
12 | Colorado Creek Min- | Innoko........|..... 0 8 1) | Colorado Creek | Placer. 
ing Co. Mining Co. 
13 | Myrtle Creek Mining | Koyukuk.....|..... 0 44 W Creek Min- Do. 
O. ng Co. 
14 | North American | Iditarod.......|..... 49 6 | North American | Dredge. 
Dredging Co. Dredging Co. 
15 | Rosander & Reed...... Innoko........|..... e TT 1119 | Rosander & Reed. Placer. 


1 Based on known output, including “Natural” gold sales in cases where fine gold content was calculable. 

2 Did not produce in 1949. 

3 Rank in 1949 was actually higher than shown because of natural gold sold, but not included statistically 
witb recorded production. i 


The unusual seasonal limitations on mining activity in Alaska are 
indicated by the production of gold in 1950 by months, as shown in 
table 6. The data are based on mint and smelter receipts, which 
have been adjusted to exclude 6,304 fine ounces of gold received dur- 
ing the first 4 months previously credited to 1949 production, and to 
include 3,247 ounces received during the same period in 1951 but 
actually produced in 1950. Production was probably considerably 
less than the shipments shown for the last 3 months of the year but 
correspondingly higher for May through September, the season for 
active mining in the Territory between the spring breakup or thaw 
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and the fall freeze. The principal reason for the relatively high 
receipts at mints and smelters during the last quarter is that numerous 
operators make their gold “clean-up” only once or twice during the 
active mining season, the result being that a substantial quantity of 
gold accumulated in the sluices, over a period of several months, is not 
recovered until late fall and often not reported as receipts at the mint 
or smelter until the following spring. 


TABLE 5.—Gold produced at placer mines in Alaska, 1946-50, by class of mine 
and by method of recovery 


Gold recovered 


Mines ! Material 
Class and method produc- W s leone 
ing! 
yards) 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
VT EE 20 26 9, 810, 000 149,382 | $5, 228, 370 $0. 33 
VOGT AAA A ETE 22 28 8, 395, 000 188, 800 6, 608, 000 787 
19484. ] oĩðÄ—322³29ͤã WES 2 31 | 11,300, 000 171, 161 5, 990, 635 . 530 
II 21 29 | 14, 663, 000 157, 306 5, 505, 710 37 
/ ³˙¹ꝛꝛ ⁰»•m 20 2812, 557, 000 205, 641 7,197, 435 .513 
EUR dredges: 
rama L UD ramas ͤ 1 1 65, 000 2,713 94, 055 ]. 461 
1 75 JJJJ77CCCCßßßTſE 8 2 2 148. 000 3, 715 130, 025 879 
1111ööõĩõĩõĩ·.ĩöE(? ↄƷ ↄ ...... , ͤ . EEN 
. washing plants: 3 
E ee 66 66 2, 091, 000 37, 519 1, 313, 165 628 
Tee %% cardial ated 8 75 75 2, 905, 000 45, 990 1, 609, 650 . 554 
hr LE EE 106 106 4, 170, 000 56, 076 1, 962, 660 471 
777 ͤ ͤ 117 117 3, 392. 000 57, 979 2, 029, 265 . 598 
J MCN 116 116 | 4, 908, 500 68,199 | 2,386, 965 . 486 
Gravel hydraulically handled: 
Hydraulic: 
EE 116 AA 2, 123, 000 30, 390 1, 063, 650 . 501 
» rM MEILEN H4]... 2, 371, 000 36, 7 1, 256, 915 543 
Ih s cmd iua EDS 8 ; 000 14, 493 507, 235 416 
1859 UCM E eh UL eel cee hee . 252. 500 5, 087 178, 045 705 
A E EE 4 135, 300 2, 097 73, 395 542 
Small Pie hand methods: 
(et: 
111. o 18. 800 24, 080 1. 281 
A II 44 |.........- 46, 600 1, 121 39, 235 .842 
. i eee 59 dol deca $3, 300 984 , 440 . 646 
pri ms EDDA 9 55. 330 693 24. 255 488 
G9); EE B wowace N eae Ys 18, 000 905 31, 675 1. 760 
Underground placers: 
Drift: 
11/0 - 1 200 16 560 2. MO 
IA EE d. AI 400 48 1, 680 4. 200 
THS A O E 700 88 3, 050 4. 400 
i 8 F 170 24 4. 941 
JJ; K AN 6 MERE 2, 200 269 9, 415 4. 2 
9 a placers: 
Ln geo A 256 |..........| 14,108, 000 | 220,708 | 7, 724, 780 . 548 
1210 FFC 260: Pedet douai 13. 866, 000 276, 443 9, 675, 505 . 693 
IDIR EE 1 16. 744, 000 242, 802 B, 498, 070 . 508 
Ju 223 14 AAN 18, 363, 000 221, 089 7,738,115 . 421 
J ZIG ee 17, 621, 000 277, 111 9, 693, 885 . 550 


1 Excludes itinerant prospectors, ‘‘snipers,” ‘‘high-graders,’’ and others who gave no evidence of legal 
right to property. 


3 Data for 1948-49 revised owing to reclassification of one mine based on additional information received. 
Includes all placer operations using power excav ator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dredge.”” 


The 15 leading gold-producing mines (14 placer and 1 lode) in 
Alaska in 1950, listed in table 4, yielded 76 percent of the total re- 
corded gold output of the Territory; the 5 leading producers supplied 
62 percent. The Fairbanks district in the Yukon River Basin region 
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and the Nome district in the Seward Peninsula region ranked first and 
second, respectively, in gold production in the Territory because of 
the bucket-line dredging operations of the United States Smelting, 
Refining & Mining Co. 

Activity at lode mines in interior Alaska was limited largely to a 
few operations in the Willow Creek district, the principal producer 
being the Alaska-Pacific Consolidated Mining Co., which worked the 
Independence mine. In Southeastern Alaska the LeRoy Mining Co. 
was active during the season, and the Hirst-Chichagof mine on 
Chichagof Island resumed limited operations in 1950 following a period 
of inactivity since October 15, 1942. A substantial quantity of gold 
was recovered by reworking old tailings and by mill clean-ups at the 
Alaska Juneau, Thane, and Treadwell mills on Gastineau Channel, 
and the Chichagof mill and old tailings pile on Chichagof Island. 


washing plants 
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FiGURE 2.—Percentage of total Alaska gold produced at lode and placer mines and by various methods of 
placer mining, 1900-50; “other placer methods" include hydraulic and nonfloating washing plants, for 
which separate data are not available prior to 1943. 


Silver.—The 52,638 fine ounces of silver produced in 1950 (a 46- 
percent increase over 1949) was largely the byproduct of gold mining 
(76 percent) and of lead ore (24 percent). The most-important 

roducer of silver in Alaska in 1950 was the United States Smelting, 

efining & Mining Co., which recovered silver as & byproduct of 
bucket-line dredging operations in the Fairbanks and Nome districts. 
E. M. Thompson, who operated the Riverside mine, Hyder district, 
Southeastern Alaska, under lease from J. H. Scott Co. during 1950, 
recovered silver as a byproduct from lead ore produced. 

Copper, Lead, and Zinc.— Again as in 1949, production of base 
metals (copper, lead, and zinc) was limited almost entirely to output 
from one mine, the Riverside, near Hyder in Southeastern Alaska. A 
relatively small output of the metals came from several other prop- 
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erties in the region as byproduct recovery from ore and old tailings 
treated primarily for the recovery of gold. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1950, by months, in terms of recoverable metal ! 


Gold (fine | Silver (fine; Copper Lead Zinc 
Month ounces) ounces) (short tons) (short tons) (short tons) 


— ———— | Gere | AW'ß..ñüññÄ2xʒ2ł70— | E ssec semet PU 


Fenn 8 889 ! ↄ ↄw¹iyAA ĩðͤ K ĩͤ ie oaks 
E ³»¹w. ⁰ʒ RE eR 1,079 OA A 8 
PP ³˙¹¹oẽö¹ꝛdͥr ee tele ese 1, 457 IBI. EE A ĩ each 
EE 9, 056 2,611 1 12 1 
II/ aa oz 13, 995 3, 1 18 1 
IM m 88 26, 257 5. 465 1 25 1 
/%³Üm tia 45, 096 8, 297 1 30 1 
do eege A AA 61, 321 11, 522 1 30 1 
Geis 8 51. 698 9, 1 25 1 
do Geesse dee 43, 167 (E AAA 3 
Delf ³⁵ðVd( ð K 8 ; SOOO E, 8 
, Se E 289, 272 52, 638 6 149 6 
AA nels creas 229, 416 : 4 51 2 


1 Derived mostly from mint and smelter receipts; data are adjusted to exclude receipts during the first 
part of ee ee credited to 1949 production, and to include receipts in 1951 which are a part of actual 
output in 1956. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1950, by regions, in terms of recoverable metal 


Mines produc- Silver 
ing ! Gold (fine ounces) (lode and 
Region ut TUER RE Te SO DN eee plaer, Total value 
e 

Lode | Placer | Lode Placer Total ounces) 
Cook Inlet-Susitna................. 3 11| 8,701 2, 857 11, 558 1, 084 $405, 511 
Copper River . 1. 610 1, 610 181 56, 514 
Kenai Peninsula and Kuskokwim ?. 1 12 42 21, 886 21, 928 1, 756 769, 069 
Northwestern Alaska..............]........ K MEUM 1, 216 1, 216 96 42, 647 
Seward Peninsula 64 |........ 66, 631 66, 631 7,417 2, 338, 798 
Southeastern Alaska A PA I 3, 103 13, 429 3 165. 189 
Yukon River Basin................ 2 120 315 | 182,911 | 183,226 28, 675 6, 438, 862 
Total Alaska: 1950........... 11 216 | 12, 161 277,111 289, 272 52, 638 | 3 10, 216, 590 
1949... 18 4223 | 8,327 | 221,089 | 229,416 36,056 | 38,080, 381 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal 
rigbt to property. 
2 Combined to avold disclosure of individual output. 
: mood value of 6 short tons of copper ($2,496), 149 tons of lead ($40,230), and 6 tons of zinc ($1,704). 
evised. 
Includes value of 4 short tons of copper ($1,576), 51 tons of lead ($16,116), and 2 tons of zinc ($496). 


MINING INDUSTRY 


Bucket-line dredges (28 in 1950 compared with a revised figure of 29 
for 1949) washed 71 percent of the total gravel mined for gold in 
Alaska in 1950 and recovered 74 percent of the total placer gold and 
71 percent of the total Alaska gold (lode and placer). Placer mining 
accounted for 96 percent of the total gold produced in Alaska in 1950 
(the same as in 1949). No dragline dredges (operations using 8 
floating washing plant and a dragline excavator) were reported in 
operation during 1950. However, several so-called“ dry-land dredges” 
(operations using a power excavator and movable mechanical washin 

lant, both of which are on dry land) were operated at widely separate 
ocalities in the Territory during the year. 


THE MINERAL INDUSTRY OF ALASKA 1371 


Placer operations using combinations of bulldozer and hydraulic 
methods—in many cases supplemented with dragline equipment— 
continue to become more widespread in the Territory because of the 
distinct advantage of relatively low initial cost of equipment in 
proportion to the small labor crews necessary and the large volume 
of material that can be handled. In general, the mining method is 
to bulldoze the gold-bearing material to sluice boxes (the latest 
successful innovation is the use of a sluice plate at the head of the 
sluice box on which the gravel is dumped or pushed) and to employ 
hydraulic giants to wash the gravel through (frequently in closed 
circuit with a settling pond downstream below the sluice box and a 
pump for the return of the water). Dragline equipment—when 
used—is generally utilized for disposing of tailings, and in some cases 
for transporting gravel to elevated sluice boxes or washing plants. 
Occasionally, draglines, or bulldozers are used for removing over- 
burden, but by far the greatest proportion of the overburden, in the 
form of frozen ‘‘muck,” is washed off with hydraulic giants. A new 
tool—the automatic hydraulic giant—has been developed and found 
particularly useful in certain areas for disposing of frozen overburden. 

Combination methods of placer mining, in which the gravel is 
moved by mechanical means to the washing plant or sluice box 
(classified as nonfloating washing plants), washed 28 percent of the 
total gravel mined and recovered 25 percent of the placer gold, a 
45-percent increase in gravel handled and an 18-percent gain in gold 
recovered compared with 1949. Operations in which gold was 
recovered pay by hydraulic methods (excluding hydraulic 
stripping of overburden) again showed a decrease in the number of 
mines (partly because of reclassification from hydraulic to nonfloating 
washing plants), gravel washed, and gold produced. 
. Gold output from a greater number of small-scale hand operations 

was correspondingly higher than in 1949. Six drift mines produced 
only a small quantity of gold in 1950; this method of mining, once 
widespread in Alaska, is now virtually obsolete, being supplanted 
by the more efficient mechanical methods that are better-adapted 
to working deeper lower-grade gravels. 

The total yardage of gravel washed at gold placer mines decreased 
4 percent, whereas gold recovered was 25 percent higher. The 
average recoverable gold content of gravel increased 31 percent. 

The tonnage of material from lode mines (gold, silver, copper, lead, 
and zinc) in Alaska treated in 1950 was 26 percent less than in 1949. 
Although the output of lode gold increased 46 percent, the quantity 
recovered from all active fede mines and from mill clean-ups and 
tailings re-treatment at inactive mines comprised only 4 percent of 
all gold produced in the Territory (lode and placer). Economically, 
conditions in 1950 did not favor lode gold mining, and 60 percent of 
the total lode gold produced in 1950 came from one mine, the Inde- 
pendence, in the Willow Creek district, Cook Inlet-Susitna region. 
The only base-metal mine in operation during the year was the 
Riverside, a lead-tungsten property near Hyder in Southeastern 
Alaska. Positive results of the provisions of the Defense Production 
Act of 1950 with respect to strategic metal mining in Alaska had not 
become apparent by the end of 1950. 
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ORE CLASSIFICATION 


Of the 58,668 tons of ore (including 44,394 tons of old tailings) sold 
or treated in 1950, 94 percent was gold ore and the remainder lead 
ore. Details of ore classification are given in the Gold and Silver 
chapter of this volume. 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1950, by class of ore or other source material, in terms of recoverable metal 


Material sold 
or treated 
Num! —————| Gold Silver 
Copper Lead Zine 
Source ber of .| (fine (fine 
minesi. Ore od ag ounces) | ounces) (pounds) | (pounds) | (pounds) 
pe (short 
tons) 
Dry gold ore 10 | 10, 774 44,394 | 11,805 1, 423 |........ 
Lead ore.................... 1 | 3,500 |.......... 12, 700 : 298, 000 12 000 
Total lode mines 11 | 14, 274 44, 394 | 12,161 14, 123 12,000 | 298,000 12, 000 
Gravel (placer operations). 216 |........|.......... 25111 38,515: |: a oe sore e 
Total: 1950........... 14, 274 44.394 | 280, 2/2 | 52, 638 12,000 | 298, 000 12, 000 


METALLURGICAL INDUSTRY 


All of the ore and old tailings processed during 1950 was treated at 
mills (with or without concentrating equipment); no ore was shipped 
for direct smelting. Of the lode gold produced, 82 percent was 
recovered by amalgamation. Smelters in the United States received 
1,703 tons of flotation concentrates and 465 tons of gravity concen- 
trates for smelting from Alaska mines producing gold and lead (with 
silver, copper, and zinc as byproducts). 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1950, by method of recovery, in terms of recoverable metal 


Gold (fine | Silver (fine | Copper 


Lead Zinc 
Method of recovery ounces) ounces) | (pounds, | (pounds) | (pounds) 
r ee 277,111 r AS WE 
Amalgamat ilo—r nn 9, 993 I!! ³ A 8 
Smelt ing of concentrate: 
Flotation concentrate 1, 703 12, 912 12, 000 298, 000 12, 000 
Gravity concentrate 465 0 A ( 


Total: 1920 AE A IS 289, 272 52, 638 12, 000 298, 
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TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in Alaska in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


Material Recoverable in | Concentrate shipped to smelters ! and recoverable 
treatod bullion metal 


Old Con- 
Ore | tail- | Gold | Silver | cen- | Gold | Silver 
Copper | Lead Zine 
(short | ings (fine (fine | trate | (fine (fine 
tons) | (short |jounces)|ounces) 59 0 ounces) ounces) (pounds) (pounds) (pounds) 
tons 


tons) 
BY REGIONS 

Cook Inlet-Susitna 10, 270 |....... 7, 425 465 208 | 1,276 1h 8 
Kenai Peninsula 

and Kuskokwim . 5858 42 III ³ÄÜ¹. · AA EE 
Southeastern 

Alaska........... 3,749 144,304 | 2,211 483 456 892 | 12,946 | 12,000 | 298, 000 12, 000 
Yukon River Basin.| 200 |....... 315 v O AA E yy ] 0m ß EE 


— A ͤ—— e | cee — 


Total: 1950...[14, 274 |44,304 | 9,993 | 1,011 664 | 2,168 | 13,112 | 12,000 | 298, 000 12, 000 
1949...| 8,799 70, 026 | 7,131 851 386 | 1,130 | 4,145 8, 000 | 102, 000 4, 000 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


O AA dE RATES 254 | 1,812 12 E A 
E E 410 356 | 12,700 | 12,000 | 298, 000 12, 000 
RE 664 | 2,168 | 13,112 | 12,000 | 298, 000 12, 000 


1 No crude ore shipped to smelters. 
2 Combined to avoid disclosure of individual output. 


TABLE 11.—Gross metal content of concentrates produced from ores mined in 
Alaska in 1950, by class of concentrate 


Gross metal content 


Quantity 
Class of concentrate treated 
(short tons) Gold (fine | Silver (fine Lead Zinc 
* ounces) ounces) (pounds) | (pounds) 

Dry gold... ica cce reas 254 1, 812 412 2, 359 
Lead AA ⅛˙Ü²»ͥ.³ T 410 356 12, 700 346, 500 17, 740 
a a, 664 2, 168 13, 112 348, 859 17,740 

11888 386 1, 130 4,145 105, 285 4, 765 


REVIEW BY REGIONS AND DISTRICTS 


COOK INLET—SUSITNA REGION 


Willow Creek District.—The Alaska Pacific Consolidated Mining 
Co. operated the Independence mine on Fishhook Creek near Wasilla 
throughout 1950 and produced 60 percent of the year’s total lode- 
gold output for the Territory; in 1949 the mine was operated on a 
leasing system. The ore was treated at the company S0-ton amal- 
gamation-flotation mill on the property. From 9,575 tons of gold 
ore milled, 6,140 ounces of gold and 406 ounces of silver were recovered 
as bullion by amalgamation; in addition 197 tons of concentrate (con- 
taining 1,146 ounces of gold, 159 ounces of silver, and 1,223 pounds 
of copper) produced by flotation was shipped to a smelter in the 
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United States. The Fern Exploration Co., Inc., operated the Fern 
mine on Archangel Creek from February 2 to August 30. The gold 
ore was treated in a 50-ton amalgamation-flotation mill, and a sub- 
stantial quantity of gold and some silver were recovered by amalga- 
mation. Flotation concentrate (containing gold, silver, and a small 
percentage of copper) was shipped to a smelter in the United States. 
A small quantity of gold and silver was recovered from the Old Mar- 
ried Twins property by Ward Sroufe. The Snowbird Mining Co., 
Inc., continued its development and construction program at the 
Snowbird mine on Reed Creek during the year. Units completed by 
year's end included a mill of modern design, Diesel-electric power 
plant, and a complete camp. Underground development continued, 

ut no report was received of any ore being treated by December 31. 

Yentna-Cache Creek District. Again, as in 1948 and 1949, the 
largest producer in the Yentna-Cache Creek district was Collinsville 
Mines (dry-land dredge with dragline equipment) operating on Mills 
Creek. The Falls Creek Venture was active in the Falls Creek area; 
& small quantity of gold and silver was recovered incidental to 
prospecting on the Carlson claims. The Alaska Exploration & Mining 
Co. property on Bird Creek was leased to Mike Trepte and Anton 
Meise, who recovered a moderate quantity of gold and silver by 
hydraulicking. Philip Brandl operated the Cache Creek property 
under lease from the Nugget Creek Mining Co. and recovered 
some gold and silver by hydraulicking. Several other operators 
recovered sizable quantities of gold by small-scale hand, hydraulic, 
and bulldozer-hydraulic combinations. 


COPPER RIVER REGION 


Chistochina District.—Only one property was active in the Chis- 
tochina district in 1950. The Mount Kimball Construction Co. 
operated at the mouth of Slate Creek from May 25 to October 12 
under lease from the Slate Creek Mining Co. and recovered a sub- 
dien quantity of gold by a hydraulic-bulldozer combination. 
method. 

Nelchina District. C. J. McMahan, reportedly the only operater 
in the Nelchina district in 1950, recovered & moderate quantity of 
gold from Albert Creek, using & carry-all-bulldozer combination to 
deliver gravel to & sluice box. 

Nizina District.—Fred Bronniche recovered a small quantity of 
gold by small-scale hand operation on Slope Creek, and Chititu 
Mines recovered & moderate quantity of zold by hydraulicking on 
Rex and Chititu Creeks. | 

Yakataga District. —Eugene and Harry Cline and B. B. Watson 
recovered a small quantity of gold from the Yakataga Beach by 
small-scale hand methods. 


KENAI PENINSULA REGION 


Moose Pass-Hope District.—The Skeen-Leckner (Falls Creek) mine 
was operated by the Falls Creek Mining Co. during June, July, and 
August 1950; a small quantity of gold was recovered from gold ore 
treated by amalgamation in the 25-ton mill at the mine. Two other 
operations, both located on Resurrection Creek, each produced a 
small quantity of gold; H. A. Anderson by hydraulicking and L. E. 
Brenner by small-scale hand methods. 
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KUSKOKWIM REGION 


Goodnews Bay District.—Using a hydraulic-bulldozer combination 
on Fox Creek, the Walter G. Culver € Co. recovered 74 ounces of 
gold and 11 ounces of silver from 2,500 cubic yards of gravel from 
May 23 to September 1. Gold was recovered as a byproduct from 
1 1 mined by the Goodnews Bay Mining Co. on the Salmon 

iver. 

McGrath District.—Strandberg € Sons resumed operation of its 
floating bucket-line dredge on Candle Creek during 1950; it was the 
only active placer mine in the McGrath district. Robert Stone and 
associates did development work at the Eagle Creek lode-gold mine 
near Medfra during the year. A small quantity of gold was recovered 
from a mill clean-up at the Nixon Fork mine near Medfra. 

Tuluksak-Aniak District—The New York-Alaska Gold Dredging 
Corp., the largest gold producer in the Kuskokwim region and the 
third largest in the Territory in 1950, as in 1949, operated two floating 
bucket-line dredges on the Tuluksak River. The Marvel Creek Mining 
Co., using a dragline-bulldozer-hydraulic combination on Marve 
Creek, washed 90,000 cubic yards of gravel between April 1 and 
October 15 to recover 883 ounces of gold and 112 ounces of silver. 
Using a bulldozer-hydraulic combination with bedrock sluice boxes 
on Canyon Creek, the Canyon Creek Mining Co. (Jens Kvamme & 
Sons) washed 2,800 cubic yards of gravel to recover 311 ounces of 
gold and 38 ounces of silver. The Moore Creek Mining Co., operating 
with bulldozers on Taylor Creek from May tlrough September, 

roduced a substantial quantity of gold. Russel Schaefer worked on 
orty-seven Creek from July 1 to October 1 and recovered a moderate 
quantity of gold; a bulldozer was used to deliver gravel to sluice boxes. 
Using a bulldozer-hydraulic combination, Harry Steen recovered a 
small quantity of gold from Julian Creek between June 20 and 
July 20. 
NORTHWESTERN ALASKA REGION 


Kiana District.—Helcolicon Mines, Inc., the only gold producer 
reported in the district in 1950, operated its floating bucket-line flume- 
type dredge on Klery Creek during a short season. The equipment 
was formerly owned and operated by Lammers Exploration Co. 
Helcolicon Mines, Inc., continued their systematic placer-drilling 
program on the Salmon River in 1950. 


SEWARD PENINSULA REGION 


One-quarter of the total Alaska placer-gold output in 1950 came 
from the Seward Peninsula region. Twelve floating bucket-line 
dredges were operated in the region during 1950 (2 less than in 1949); 
in addition, numerous operators used hydraulic giants, bulldozers, and 
dragline excavators either separately or in combination. No produc- 
tion was reported from any lode-gold mine. 

Council-Bluff District.—The two principal gold producers in the 
Council-Bluff district during 1950 were the Alaska Placer Co., which 
operated a floating bucket-line dredge on Niukluk River from June 12 
to October 10, and the Sourdough Dredging Co., which operated a 
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bucket-line flume-type dredge, equipped with 62 4-cubic-foot buckets 
on Ophir Creek (777 ounces of gold and 83 ounces of silver were 
recovered). C. L. Dempsey spent the 1950 season moving his bucket- 
line dredge to a new location; 18 ounces of gold and 3 ounces of silver 
were recovered during prospecting on Lower Willow Creek. 

Fairhaven District.—The Casa de Paga Gold Co., the largest gold 
producer in the Fairhaven district in 1950, operated two bucket-line 
dredges on the Inmachuk River from June 24 to October 18. Over- 
burden was stripped by hydraulic giants and bulldozers, and 313,920 
cubic yards of gravel were handled by the dredges to recover 5,510 
ounces of gold and 573 ounces of silver. The Havenstrite Mining Co. 
operated & bucket-line dredge on Mud Creek and two dragline-bull- 
dozer combinations at separate locations on Candle Creek. Other 
producers of moderate quantities of gold by the bulldozer-hydraulic 
combination method were Dahl & Bernard Exploration Co. on Bear 
Creek, Hannum Creek Mining Co. on Hannum Creek, Jump Creek 
Mines on Jump Creek, and Wallace Porter on Bear Creek (39 ounces 
of Eo and 4 ounces of silver were recovered from 2,778 cubic yards of 
gravel). l 

Kougarok District.—Kougarok Consolidated Placers, Inc., was the 
largest producer in the district in 1950. The company did not operate 
its bucket-line dredge on the Kougarok River because of a shortage 
of water. A dragline was used to deliver gravel to elevated sluice 
boxes and between June 1 and September 15, 10,000 cubic yards was 
handled to recover 1,133 ounces of gold and 116 ounces of silver. 
Three bucket-line dredges—each equipped with 2%-cubic-foot buck- 
ets—were operated in the district during the season by the Gold 
Dust Mining Co. on the Kougarok River, the North Fork Dredging 
Co. on Harris Creek, and Tolbert Scott & Son on Iron Creek (from 
July 9 to October 5, 200 ounces of gold and 19 ounces of silver were 
recovered from 35,000 cubic yards of gravel). Atlas Mines (George 
J. Waldhelm), operating on Atlas Creek with a dragline-bulldozer- 
hydraulic combination, washed 2,046 cubic yards of gravel from May 
20 to October 1 to recover 342 ounces of zold and 26 ounces of silver. 
Noonan & Whitmore (bulldozer-dragline-elevated flume operation on 
claim 7 below Johnson’s Discovery, Mascot Gulch) produced a sub- 
stantial quantity of gold. Other producers of a moderate quantity 
of gold in 1950—all using combinations of dragline-bulldozer-hydraulic 
equipment—were Grant Mining Co. on Coffee Creek, Macklin 
Mining Co. on Macklin Creek, Louis Nashenweng & Patrick J. Bliss 
Co. on Quartz Creek (claim No. 8) Silver Bow Mining Co. (Herb 
Jenks) on Coffee Creek, Trinity Mining Co. (Kanari & Carey) on 
Trinity Creek (tributary of Kougarok River), and N. B. Tweet & 
Sons on the Kougarok River near Mascot Gulch. 

Koyuk District.—Baldwin € Moon worked on Sweepstake Creek 
during the 1950 season and recovered a substantial quantity of gold 
usine bullduzerchydiaulic equipment; it was the only major operation 
in the district. 

Nome District.—The United States Smelting, Refining & Mining 
Co., operating three of its fleet of four bucket-line dredges in the 
vicinity of Nome from May 9 to December 5, was the largest producer 
of cold: in the Nome district and Seward Peninsula region and ranked 
second in the Territory in 1950. The three dredges in operation are 


THE MINERAL INDUSTRY OF ALASKA 1379 


electrically powered and equipped with 134, 109, and 78 nine-cubic- 
foot buckets respectively. Lee Bros. Dredging Co., the second-largest 
old producer in the district in 1950, operated one of its two bucket- 
Eno dred es on the Solomon River. One other producer of over 100 
ounces of gold was the E. W. Quigley bulldozer-hydraulic operation 
on the Solomon River. The remaining placer-gold production in the 
district came from small-scale hand and bulldozerdhy &ulic operations. 
The Big Hurrah lode-gold mine was taken over in 1950 by T. P. 
Lane, who plans to rework the tailings of previous operations and 
recover zo. by cyanidation. Necessary equipment for such a plant 
was ordered and received in 1950. 
Port Clarence District.— The Northern Tin Co. recovered a small 
uantity of gold as a byproduct from its tin placer operation on 
uck Creek. | 
Serpentine River District.—George Bodis worked claim 12 above 
Discovery on Dick Creek from July 1 to October 1. Using bulldozer- 
hydraulic equipment with & bedrock flume, gold and silver were 
reported recovered from 6,000. cubic yards of gravel. 


SOUTHEASTERN ALASKA REGION 


One-fourth of the total Alaska lode-gold output in 1950 came from 
five operations in the Chichagof Island, Hyder, Juneau, &nd Ketchi- 
kan districts, the Southeastern Alaska region. No gold placers were 
reported in operation. | 

Chichagof Island District.—Hayes & Whitely Enterprises recovered 
209 ounces of gold and 46 ounces of silver in the form of bullion by re- 
treating 537 tons of old tailings from the Chichagof mine by amalga- 
mation; in addition, 9 tons of gravity concentrate (containing 188 
ounces of gold, 56 ounces of silver, 123 pounds of copper, and 1,132 
pounds of lead) was shipped to a smelter in the United States. The 
Hirst-Chichagof mine at Kimsham Cove resumed limited operation 
during 1950 following & period of inactivity since October 15, 1942. 

Hyder District.—The Riverside mine was operated from April 1 to 
December 31 by E. M. Thompson (under lease from J. H. Scott Co.), 
who treated lead ore (containing scheelite) in the combination flota- 
tion-gravity concentration mill at the mine. From the 3,500 tons of 
lead ore which was milled, 410 tons of lead concentrate (containing 
356 ounces of gold, 12,700 ounces of silver, 14,668 pounds of copper, 
346,500 pounds of lead, and 17,740 pounds of zinc) was produced and 
shipped to smelters in the United States and Canada. | 

Juneau District.—' The Alaska Juneau mine remained inactive during 
1950. Hayes & Whitely Enterprises recovered 1,624 ounces of gold 
and 302 ounces of silver in the form of bullion by re-treating 43,800 
tons of old tailings by amalgamation from the Alaska Juneau mill; in 
addition 31 tons of gravity concentrate (containing 252 ounces of gold, 
102 ounces of silver, 145 pounds of copper, and 765 pounds of lead) 
was shipped to a smelter in the United States. The LeRoy Mining 
Co. operated the LeRoy (Rainbow) mine on Glacier Bay from April 3 
to November 8 and treated gold ore in an 18-20-ton amalgamation- 
flotation mill; from the 119 tons of ore which was milled, 281 ounces 
of gold and 120 ounces of silver were recovered as bullion by amalgam- 
ation, and 4 tons of flotation concentrate (containing 71 ounces of gold, 
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46 ounces of silver, 11 pounds of copper, and 450 pounds of lead) was 
shipped to a smelter in the United States. 

Ketchikan District.—The only mine in the district with reported 
production in 1950 was the Dawson on Prince of Wales Island, 
operated by Wendell Dawson from March 1 to July 15; gold ore was 
treated by amalgamation and gravity concentration and, small quan- 
tities of ore and concentrate were shipped to a smelter in the United 


States. 
YUKON RIVER BASIN REGION 


One hundred and twenty placer mines and 2 lode mines in 17 
districts in the Yukon River Basin region supplied 63 percent of the 
total Alaska gold recorded as having been produced in 1950. Sixty- 
nine percent of the 182,911 ounces of placer gold produced in. the 
region came from 11 bucket-line dredges. The Fairbanks district 
continued to be the most important gold-producing area in the region 
and the Territory. 

Chandalar District.—The R. W. Sellars bulldozer-hydraulic opera- 
tion on Big Creek produced a substantial quantity of gold during a 
short season from July 1 to September 30, 1950. 

Circle District.—Two bucket-line dredges were active in the Circle 
district during 1950; Gold Placers, Inc., operated its Diesel-powered 
dredge (equipped with sixty 4-cubic-foot buckets) on Coal Creek from 
April 17 to October 29, and C. J. Berry Dredging Co. operated its 
dredge on Lower Mammoth Creek from May 30 to October 22 
(385,000 cubic yards of gravel was washed to recover 5,770 ounces of 
gold and 1,098 ounces of silver). The P. R. & H. Mining Co. operation 
on Lower Deadwood Creek—using bulldozers to deliver gravel to a 
sluice plate—ranked third in production of gold in the district. Other 
producers of 100 ounces or more of gold in the district were Deadwood 
Mining Co. on Upper Deadwood Creek (dragline-bulldozer-hydraulic), 
Kelly & Wilkinson on Miller Creek (bulldozer-hydraulic; 396 ounces 
of gold and 73 ounces of silver recovered from 11,108 cubic yards of 

avel washed between May 14 and September 23), Harrison Creek 

ining Co. on Harrison Creek (hydraulic), Portage Mining Co. on 
Portage Creek (dragline-bulldozer), and A. A. Zimmerman on In- 
dependence Creek (hydraulic). 

Eagle District.— The Yukon Placer Mining Co., using bulldozer 
equipment, operated on Fourth of July Creek from July 1 to August 31 
and recovered a substantial quantity of gold. The Crooked Creek 
Placer Co. (Bauer & Celich) hydraulicked on Crooked Creek from 
April 15 to September 25 to recover 40 ounces of gold and 4 ounces of 
silver from 1,750 cubic yards of gravel washed. 

Fairbanks District.— The United States Smelting, Refining & Mining 
Co. operated five bucket-line dredges in the Fairbanks district in 1950 
and—as in previous years—was by far the largest producer of gold, 
not only in the district but in the Territory. The company operated 
three 6-cubic-foot Bethlehem dredges (one with 68 buckets and two 
with 78 buckets), one 10-cubic-foot Bethlehem dredge (with 93 
buckets), and one 10-cubic-foot Yuba dredge (with 106 buckets); 
all dredges are operated electrically. Other equipment used (chiefly 
for removing overburden) included 213 Joshua Hendy hydraulic 
giants and an electrically powered Bucyrus 10-W dragline. 'The 
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Goldstream dredge was moved to Fairbanks Creek during the winter 
of 1949-50 and operated at the new location during 1950. 

The Brinker-Johnson Co., the second-largest producer in the Fair- 
banks district in 1950, operated its Walter W. Johnson Co. Diesel- 
powered bucket-line dredge (equipped with seventy-eight 4%-cubic- 
foot buckets) on Caribou Creek from May 16 to October 31. 

Of the producers of gold from placer mines worked hydraulically 
and in combination with a dragline, bulldozer, and pumping equip- 
ment, the Alder Creek Mining Co. operation on Fairbanks Creek was 
the largest. From 300,000 cubic yards of gravel washed between 
May 1 and October 15, 3,966 ounces of gold and 595 ounces of silver 
were recovered. The equipment used for moving tailings, removing 
overburden, and delivering gravel to sluice boxes included six hydraulic 
giants, two dragline excavators (with 1% and 2-cubic-vard buckets, 
respectively), and three bulldozers. Other producers of a substantial 
quantity of placer gold in the district using similar combinations of 
equipment were Four A Mining Co. on Pedro Creek (bulldozer- 
hydraulic), Hassel € Sticha on Ready Bullion Creek (dragline- 
bulldozer-hydraulic), Hope Mine on Deep Creek and Faith Creek 
(bulldozer-bedrock sluice), Helmer Johnson on Cleary Creek (bull- 
dozer-hydraulic), N. O. Kupoff on Pedro Creek (bulldozer-hydraulic), 
C. B. Martin on Pedro and Banner Creeks (bulldozer-hydraulic), and 
Ernest L. Maurer on First Chance Creek (bulldozer-hydraulic). 

Production of gold from lode mines in the Fairbanks district showed 
an increase in 1950 over the 1949 production despite only two operators 
reporting activity. Verne Jokela & Charles Lazeration worked the 
Greenback claims at the head of Little Eldorado Creek, 1 mile north 
of Pedro Dome; from 139 tons of gold ore treated by amalgamation 
at the Cleary Hill Mines Co. mill on Cleary Creek, 274 ounces of gold 
and 44 ounces of silver were recovered as bullion. John Vuyovich 
operated a lode-gold property on Ester Dome and milled the ore in 
the St. Paul mill on Eva Creek to recover a small quantity of gold by 
amalgamation. Doug Jackson and Earl Beistline operated the Cleary 
Hill mine under lease from Cleary Hill Mines Co. and milled their ore 
at the property; no gold was reported as being marketed from the 
operation. 

Fortymile District—An unusually dry season with consequent 
shortage of water resulted in curtailment of mining activity and 
decreased gold production in the Fortymile district in 1950. The 
Wade Creek Dredging Co., using a bulldozer to deliver gravel to a 
sluice box on Wade Creek, was the largest gold producer in the district 
in 1950, even though the output was about half of what it was in 1949. 
The Franklin Mining Co. operation (dragline-bulldozer-hydraulic) on 
claim 2 below Discovery on Chicken Creek from June 1 to September 
15 ranked second in production of gold in the district. The Yukon 
Placer Mining Co., operating on Canyon Creek, dropped from first 
pori as a producer of gold in the district in 1949 to third in 1950; its 

ucket-line dredge was idle during the year, and operations were 
limited to the use of a bulldozer to deliver gravel to sluice boxes. 
Other operators producing 100 ounces or more of gold from placers 
worked in the district, using various combinations of dragline-bull- 
dozer-hydraulic equipment in conjunction with sluice boxes either of 
the bedrock or elevated type, were Lee Dragon on Fortymile River, 
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William Meldrum on claim 1 above Discovery on Chicken Creek 
(119 ounces of gold and 23 ounces of silver recovered from 5,000 
cubic yards of gravel handled by the bulldozer-hydraulic method from 
March 1 to October 30), Myers Fork Mining Co. on Myers Fork (217 
ounces of gold and 43 ounces of silver recovered from 1,733 cubic 
yards of gravel handled by bulldozer-hydraulic method from May 20 
to September 21), Squaw Creek Mining Co. on Squaw Creek, and 
Uhler Creek Mining Co. on Uhler Creek. 

Hot Springs District.—The largest producer of gold in the Hot 
SE district in 1950 as in 1949 (on the basis of reported data), 
was A. W. Pringle on Rhode Island Creek (bulldozer-hydraulic). 
Other producers in the district with reported outputs exceeding 100 
ounces of gold, using various combinations of dragline-bulldozer- 
hydraulic equipment, were Cleary Hill Mines Co. on Sullivan Creek 
and Tofty Gulch; Joe Coble & Earl Francis on Lower Eureka Creek, 
Pete Johnson & Louis Johnson on Glenn Gulch, and Norheim & 
Anderson on Alameda Creek (102 ounces of gold and 24 ounces of 
silver recovered from 3,330 cubic yards of gravel by the bulldozer- 
hydraulic method from July 1 to September 25). Larsen & Windish 
recovered a comparable quantity of gold by deep drift placer mining 
on the right limit of Woodchopper Creek. 

Hughes District.—Only one producer reported activity in the 
Hughes district in 1950. Strandberg & Sons, using dragline-bulldozer 
equipment with a dry-land washing plant, recovered a substantial 
quantity of gold from Utopia Gar 

Iditarod District.—North American Dredging Co., the largest pro- 
ducer of gold in the Iditarod district in 1950 as in 1948 and 1949 
(on the basis of reported data), operated its Diesel-powered bucket- 
line dredge equipped with seventy 3%-cubic-yard buckets on the 
Browne Estate property on Otter Creek from April 1 to November 
9. The Pete Miscovich & Son operation on Otter Creek—using two 
bulldozers, hydraulic lift, hoe shovel (1%-cubic-yard), and hydraulic 

lant equipment—ranked second in gold production in the district. 
Other operators producing a moderate to large quantity of gold by 
various placer methods in the district included Backstrom & Pearson 
on Flat Creek (from 3,000 cubic yards of gravel hydraulicked between 
May 5 and October 1, 220 ounces of gold and 36 ounces of silver were 
recovered), Happy Placers on Happy Creek (from 7,407 cubic yards 
of gravel We by the bulldozer-hydraulic method from May 25 to 
October 6, 170 ounces of gold and 42 ounces of silver were recovered), 
Hatton & Turner on Willow Creek (bulldozer-dragline), Prince Creek 
Mining Co. on Prince Creek (298 ounces of gold and 52 ounces of 
silver recovered from 30,000 cubic yards hydraulicked from June 15 
to November 20), Patrick Savage on Willow and Flat Creeks (drag- 
line-bulldozer-hydraulic), Uotila & Ogriz on Slate Creek (525 ounces 
of gold and 105 ounces of silver recovered from 133,000 cubic yards 
of gravel handled by the dragline-bulldozer-hydraulic method from 
May 1 to October 7). 

Innoko District.— T wo bucket-line dredges were active in the 

Innoko district in 1950. Innoko Dredging Co. operated its Diesel- 

owered dredge (equipped with sixty-six 3%-cubic-foot buckets) on 
Upper Ganes Creek from May 26 to October 25. Neil Beaton oper- 
ated a flume-type dredge on Lower Ganes Creck from June 10 to 
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October 5. Other principal operators of gold-placer mines in the dis- 
trict in 1950—nearly all of which used dragline-bulldozer-hydraulic 
equipment combinations in conjunction with a sluice box, either of 
the bedrock or elevated type—were Carlson € Lindquist on Victor 
Gulch, Colorado Creek Mining Co. on Colorado Creek, Joseph A. 
Degnan on Lower Little Creek, Gurtler € Myklebust on Anvil and 
Little Creeks, Hard & Uotilla on Forgotten Bench on Bear Creek 
and on the Wedge Fraction between ee and Beaver Creeks, H. 
Matheson and P. Savage on Spruce Creek, I. C. McFarland on Little 
Creek (Six Pup), Rosander & Reed on Yankee Creek, and Uotila & 
Hard on Ophir Creek. 

Kaiyuh District—Two gold-placer operations were active in the 
Kaiyuh district in 1950, Iditarod Operating Co. on Golden Creek and 
Morelock Mining Co. on Rosa Creek (both used bulldozer-hydraulic 
equipment). 

Kantishna District.—The Hosler Mines operated on Moose Creek, 
a tributary of Kantishna River, from June 10 to September 10, 1950, 
using bulldozer-hydraulic equipment. 

Koyukuk District.—The largest producer of gold in the Koyukuk 
district in 1950 was the Myrtle Creek Mining Co. on Myrtle Creek. 
The company operated from June through September using dragline- 
bulldozer equipment with bedrock sluices. The second-highest pro- 
ducer of gold in the district was Nesland & White on Vermont Creek 
(bulldozer-hydraulic). In addition, 13 individuals (on the basis of 
reported data) active in the district in 1950 produced small quantities 
of gold (under 100 ounces), using small-scale hand, hydraulic, and 
bulldozer-hydraulic methods of recovery. Joseph B. Blundell oper- 
ated two drift placer mines, one on Jim Pup (claim No. 1 below 
Discovery) and one on Wakeup Creek. 

Rampart District.— The Little Minook Mining Co. operated on 
Little Minook Creek (claim No. 9 above Discovery) during the 1950 
Season from May 1 to September 30 and recovered 1,412 ounces of 
gold and 86 ounces of silver from 149,900 cubic yards of gravel. Equip- 
ment used included one dragline (1M-cubic-yard bucket), two bull- 
dozers, three hydraulic giants, and one Diesel-powered pumping unit. 
Swanson Bros., operating on Hunter Creek from May 22 to September 
11 (bulldozer-hydraulic with sluice plate and bedrock boxes), recovered 
& substantial quantity of gold. Hunter Creek Mining Co. produced 
162 ounces of gold and 13 ounces of silver by the bulldozer-hydraulic 
method on Hunter Creek from May 14 to August 25. The Pioneer 
Mining Co. (J. H. Pierce) washed 8,800 cubic yards of gravel by the 
bulldozer-sluice plate method on Hoosier Creek and recovered 70 
ounces of gold and 9 ounces of silver. Frank J. Dinan worked claim 
2 below Discovery on Florida Creek by drift mining and recovered & 
small quantity of gold. | 

Ruby District.— Pete Miscovich & Son, using a dragline-bulldozer- 
hydraulic combination on Flat Creek June 1 through September 20, 
was the largest gold producer in the Ruby district in 1950. The 
Granite Creek Mining Co. on Ophir Creek recovered 589 ounces of 
gold and 119 ounces of silver from May 1 to October 7 from 20,000 
cubic yards of gravel, using the bulldozer-hydraulic method. Other 
large producers of gold using similar methods were Iver Johnson « Co. 
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on Trail Creek (dragline-bulldozer-pump), Long Creek Mining Co. on 

Long Creek (dragline-bulldozer-hydraulic), and Sig Wiig on Spruce 

Creek. Clarence Zaiser on Spruce Creek recovered 67 ounces of gold 

and 8 ounces of silver from September 1 to September 30 by hydraulic 

eee using a dragline and bulldozer for moving tailings and over- 
urden. 

Tolovana District.—Olive Creek Mines (as in 1949) was the largest 
producer of gold in the Tolovana district in 1950; the property was 
operated from June 1 to September 25 with dragline-bulldozer-pump 
equipment. Wilbur Creek Mines operated on Wilbur Creek (bull- 
dozer-hydraulic) from July 1 to August 31. Warwick Mines, using a 
bulldozer-hydraulic combination on Gertrude Creek, recovered 22 
ounces of gold and some silver from April 10 to September 29. Opera- 
tions were curtailed because of a shortage of water. 


OTHER MINERALS 


Antimony.— Earl Pilgrim did development work and mining at the 
Stampede mine in the Kantishna district during the winter of 1950. 
None of the 62 short tons of ore mined, containing an estimated 58 
percent antimony, was shipped by the end of the year. Although the 
Sawtooth Mining Co. did no mining during 1950 at its property near 
Rampart, 100 tons of 50-percent antimony ore mined in 1948 and 
stockpiled at the mine was sold in 1950 and reportedly was to be 
shipped to a smelter in the United States. 

Coal.—Alaska produced 412,455 short tons (final figure) of bitu- 
minous and subbituminous coal in 1950, 5 percent less than the 
record total of 1949. The greatest proportion of the output was pro- 
duced by the Evan Jones Coal Co. from the Matanuska field and the 
Healy River Coal Corp. and Usibelli Coal Mine, Inc., from the Nenana 
(Healy) field. The complete list of companies that operated coal mines 
in 1950 is given in table 13. Two mine fires that occurred almost 
simultaneously in the Suntrana mine of the Healy River Coal Corp. 
in late August resulted in serious curtailment of production for several 
weeks. Of interest to the industry was development of a new strip 
mine in the Nenana field during the late summer of 1950 by the 
Cripple Creek Coal Co. on ground adjacent to the Usibelli Coal Mine, 
Inc. Production for an Army contract began in November, and 
despite the delayed start, late in the season, output was high enough 
to place the mine fifth among Alaskan coal producers for the vear. 

Platinum Metals.—Placer deposits in the Goodnews Bay district, 
Kuskokwim region, continued to yield a substantial quantity of crude 
platinum metal; the output in 1950 was higher than in 1949. The 
Goodnews Bav Mining Co. operated its electrically powered bucket- 
line dredge (with ninty-three 8-cubic-foot buckets) between April 24 
and November 12 and a 1%-cubic-yard dragline-bulldozer-hydraulic 
combination from May 24 to October 5 for recovering crude platinum 
metals; both operations were on the Salmon River. Because of the 
necessity of handling clay encountered during the early part of the 
season, the dredge was shut down several weeks for remodeling the 
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recovery system. An extension on the trommel screen and installa- 
tion of a high-pressure pump washing system proved to be successful 
in solving the problem. An adjunct to the redesigned recovery 
system, of particular interest to dredge operators, is an ingenious 
distributor installed at the end of the stacker belt. By means of this 
device—which can be actuated manually by electric controls or set 
to operate automatically—any clayey material that passes over the 
stacker can be selectively placed on the tailing pile for subsequent 
reworking by other means for recovering contained platinum metals. 

Pumice.—During 1950 pumice was mined at Geographic Bay off 
Shelikof Strait by Stock & Grove for building use in the Anchorage 
area. 

Sand and Gravel.—Production of sand and gravel in Alaska in 1950 
amounted to 3,050,000 short tons. Producers were R. J. Sommers 
Construction Co., Juneau; the Alaska Road Commission; Bureau of 
Public Roads; Naval Operating Base, Kodiak; and the Corps of 
Engineers, Department of the Army. 

Tin.—The Northern Tin Co. recovered placer tin from its Buck 
Creek operation, and the U. S. Tin Corp. continued its tin-placer 
operation at Lost River in the Port Clarence district, Seward Peninsula 
region. The Cleary Hill Mines Co. reported recovery of a small 
quantity of tin concentrate as the byproduct of its placer-gold 
operation near Tofty in the Hot Springs district, Yukon River Basin 
region. The over-all production for the Territory in 1950 was ap- 
proximately 150 short tons e placer-tin concentrate, containing 89 
short tons (79 long tons) of tin. No lode-tin mines were active 
during the year, but the U. S. Tin Corp. formulated plans for develop- 
ing known lode-tin deposits at Lost River. According to the com- 
pany, the tin has proved to be recoverable from the tin-tungsten 
concentrate by using a tin-smelting process now under development, 
KE is currently being operated on a pilot-plant scale at Tacoma, 

ash. 

Tungsten.—The J. H. Scott Co. reported shipment of some tungsten 
(scheelite) concentrate p at the Riverside mine near Hyder, 
Southeastern Alaska. The material was from a stockpile accumu- 
lated as a byproduct of the milling of lead ore mined before 1950. 
The U. S. Tin Corp. produced 88.5 tons of tin-tungsten concentrate, 
containing 8.62 percent tungsten trioxide, from its placer property 
at Lost River, Port Clarence district, Seward Peninsula region, dur- 
ing 1950. By use of a new treatment process under development by 
the company, the tin would be recovered as a metallic tin and the 
tungsten as a tungsten-rich residue from the tin smelting. The 
Rocky Mountain Mining Co., shipped about 1,600 pounds of tungsten 
concentrate accumulated as a by product from gold-placer operations 
in the Nome district, Seward Peninsula region, during 1948 and 1949. 

Miscellaneous Minerals.—Data on production of stone are not 
available for publication. There was no recorded production of as- 
bestos, chromite, gem stones, mercury, or petroleum in Alaska in 
1950. The Navy Department has released little official information 
regarding the oil-drilling project in progress on Naval Petroleum 
Reserve 4, north of the Brooks Range, Northern Alaska region. 
Reportedly, gas had been obtained from certain wells in adequate 
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quantity for use in the camp, and heating and cooking units had been 
altered to utilize this natural fuel. 
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Arizona 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Paul Luff 


4 


GENERAL SUMMARY 


RIZONA'S output of copper increased from 359,010 short tons 

in 1949 to 403,301 tons in 1950, the largest output since 1929, 

when the State reached its peak production of 415,314 tons. 
Gold production increased from 108,993 fine ounces in 1949 to 118,313 
in 1950, a 9-percent gain, and silver from 4,970,736 fine ounces to 
5,325,441, a 7-percent gain; however, the production of lead declined 
from 33,568 short tons to 26,383, & 21-percent loss, and zinc from 
70,658 short tons to 60,480, & 14-percent loss. The State remained 
the largest producer of copper in the United States; ranked third in 
zinc, fourth in silver, fifth in lead, and sixth in gold; and again ranked 
first in total value of the five metals. 

The total value of the five metals was $201,033,694 in 1950, the 
highest since 1918 and a 13-percent gain over the $177,894,134 in 1949. 
Arizona’s total value of the five metals has exceeded $200,000,000 in 
only two other years—1917 and 1918. "The total value of the gold in 
1950 was $4,140,955—2 percent of the State total value; silver, $4,819,- 
793—2 percent; copper, $167,773,216—83 percent; lead, $7,123,410— 
4 percent; and zinc, $17,176,320—9 percent. The value of the metals 
recovered from copper ore was $169,717,981 in 1950 ($143,441,196 in 
1949), or 84 percent of the State total, and that recovered from zinc- 
lead ore was $23,035,993 ($28,510,900 in 1949), or 11 percent of the 
State total. About 88 percent of the State gold production and 75 
percent of the silver in 1950 came from six districts—Ajo, Big Bug, 
Copper Mountain (Morenci), Pioneer (Superior), Verde (Jerome), and 
Warren (Bisbee); 99 percent of the copper came from eight districts— 
Ajo, Copper Mountain (Morenci), Eureka (Bagdad), Globe-Miami, 
Mineral Creek (Ray), Pioneer (Superior), Verde (Jerome), and Warren 
(Bisbee); 93 percent of the lead came from six districts—Aravaipa, 
Big Bug, Harshaw, Old Hat, Pima, and Warren (Bisbee); and 93 per- 
cent of the zinc came from seven districts—Big Bug, Harshaw, Old 
Hat, Pima, Pioncer (Superior), Verde (Jerome), and Warren (Bisbee). 

Outstanding features of Arizona’s mining activities in 1950 were 
resumption in January of copper mining at the Copper Queen mine 
of the Phelps Dodge Corp. &t Bisbee, resumption in July of zinc- 
copper mining at the Magma mine at Superior and in August at the 
Republic-Mammoth group near Dragoon, the beginning in January 
of open-pit mining at the Ray copper mine of the Kennecott Copper 
Corp., the closing in June of the Phelps Dodge copper smelter at 
Clarkdale, the beginning in July of smelting at the new copper smelter 
of the Phelps Dodge Corp. at Ajo, the record production of copper in 
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the Mineral Creek (Ray) district, and the record output of zinc in the 
Big Bug and Verde (Jerome) districts. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of metal production 
has been calculated at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Lead 3 (per | Zinc 3 ( 
pound) pound) 


— — ——— —ñf—s———ß —EñE— | ED 


J!! tee ee a ecu es $0. 109 $0. 122 
I/ ³ . 144 . 121 
9d... AE 179 133 
JJ A ewer 158 . 124 
)) sees 135 . 142 


t Price under authority of Gold Reserve Act of Jan. 31, 1934. 

3 Treasury buying price for newly mined silver Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 
31, 1947—$0.905; 1945- 50—$0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 includes 
bonus payments by Otlice of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Arizona, 
1946-50, and total, 1860-1950, in terms of recoverable metal! 


Lode mines Placer mines Gold (lode and placer) | Silver (lode and placer) 
Year Num- | Ore sold or | Num- | Gravel 

ber of treated ber of washed |Fine ounces} Value 

mines (short tons)| mines |(cubic yards) 
1946. ........ 194 | 31,058,179 33 168, 200 79, 024 | $2, 765, 840 , 
1917. 315 | 38, 636, 280 30 9, 400 95, 860 3, 355, 100 4, 569, 084 4,135, 021 
19898. 360 | 39, 925, 686 39 100, 895 109, 487 3, 832, 045 4, R37, 740 4, 378, 399 
19499 340 38, 372, 879 32 81, 485 108, 993 3, 814, 755 4, 970, 736 4, 498, 767 
1950 „ 309 ! 42, 709, 272 24 3, 290 118, 313 4, 140, 955 5, 325, 441 4, 819, 793 
1860-1950 (2) | EE | (2) 11, 300, 812 |283, 023, 575 |312, 390, 415 | 235, 096, 679 
nn nn nn nn nn nn ve 

Copper Lead Zinc 
Year 7 Total value 

Short tons Value Short tons Value Short tons | Value 
194. 289, 223 $93, 708, 252 23,930 | $5, 216, 740 43, 665 110 654, 260 $114, 986, 254 
1947. 366, 218 153, 811, 560 28, 566 8, 227. 008 54, 644 | 13, 223, 848 182, 752, 537 
191898— 375, 121 162, 802, 514 29, 899 | 10, 703, 812 54, 478 | 14, 491, 148 196, 207, 948 
19199 359, 010 141, 449, 910 33,568 | 10, 607, 488 70,658 | 17, 523, 194 177, 801, 134 
1950. 403, 301 167, 773, 216 26. 383 7,123, 410 60, 480 | 17, 176, 320 201, 033, 694 
1860-1950. .... 12, 681, 742 3, 935, 114, 032 492, 473 | 85,022, 880 517, 730 |115, 788, 421 | 4, 654, 045, 587 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or 
slimes re-treated; and ore, old tailings, or copper precipitates shipped directly to smelters during the calendar 
year indicated. 

3 Figure not available. 


The average price of copper and zinc increased in 1950 — copper 
to 20.8 cents a pound and zinc to 14.2 cents a pound but the average 
price of lead declined to 13.5 cents a pound. The price of gold re- 
mained at $35 a fine ounce and silver at $0.905+ a fine ounce. At 
the beginning of the year the price of copper was 18.50 cents a pound, 
lead 12.00 cents & pound, and zinc 9.75 cents & pound. At the close 
of the year the price of copper was 24.50 cents & pound, lead 17.00 
cents a pound, and zinc 17.50 cents a pound. 


1390 MINERALS YEARBOOK, 1950 


TABLE 3.—Gold produced at placer mines in Arizona, 1946-50, by class of mine 
and method of recovery 


Gold recovered 
Min SEH 
es pro- 
Class and metbod ducing (cubic 
yards) 
Surface placers: 
Gravel mechanically handled: 
Dragline dredges: 
95 "mcm ?! EE MONS 1 160, 000 
SOEN washing plants: ! 
EE 2 6, 000 116 4, 060 . 68 
I/ 8 2 2. 700 1. 190 . 44 
117 8 3 97, 800 22, 295 .23 
1049... 3 76, 800 426 14, 910 . 19 
10 ici ened 8 1 100 75 2, 625 26. 25 
Small-scale hand methods: 
Wet and dry: 
//. ACC 26 2, 000 81 2, 835 1. 42 
1087 A 19 6, 500 241 8, 435 1.30 
|o RENI 25 2, 960 185 6, 475 2. 19 
I/ AA 27 4, 365 130 4. 550 1.04 
10503. ³o⅛qꝶꝶꝶqꝶęꝶę/ h 20 2 740 48 1, 680 . 61 
EE placers: 
/. 8 200 16 500 2. 30 
TO e EE 9 200 39 1, 365 8. 83 
br, oceano 8 11 135 16 560 4.15 
Ih“; A oes 2 320 9 315 . 98 
1 ME 3 450 19 665 1. 48 
Grand total placer: 
JJ 33 168, 200 13, 930 . 08 
1947 AAA EE 30 , 400 314 10, 990 1.17 
19. 8 39 100, 895 29, 330 . 29 
II A AA 32 81, 485 565 19, 775 . 2 
h E 24 3, 290 142 4, 970 1. 51 


1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit with 
movable washing plant is termed a “dry-land dredge.” 


TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1950, by months, in terms of recoverable metal 


Gold Silver Lead Zine 
Month g (fine (fine (short (short 

ounces) ounces) tons) tons) 
n P MR 9, 326 433, 140 30, 560 2, 960 6, 585 
La, EE 8, 908 400, 245 28, 888 2, 528 5,775 
IJ ]³˙¹¹ O 10, 031 464, 852 32, 409 3, 030 6. 295 
Apul jj M AE A NE dE 9, 756 4066, 570 32, 638 2, 466 5, 270 
EE 10, 112 484, 935 34, 728 2, 538 5. 615 
J! A hee a e 9, 437, 086 35, 203 2, 330 4, 965 
// W G(êä¹ũ . A 8 8, 785 384, 300 31. 498 1, 726 3, 845 
August llc ²7˙ÜÜ «iùꝶĩi ͥ ͥ =0ꝛßs yd y eee Gee 8. 752 421, 880 33, 200 1, 798 4. 565 
September 9, 691 446, 233 34, 028 1, 803 4, 615 
Geiser... occa A 10, 464, 400 36, 103 1, 883 4, 565 
Noe A even cote ce ceued 10, 769 469, 400 37, 228 1, 728 4, 195 
Dem 88 11. 536 452, 400 36, 818 1, 503 4, 190 
oeh... SE 118,313 | 5,325,441 | 403,301 26, 383 60, 480 
I;; ᷣͤ K 108, 993 | 4,970,736 | 359, 010 33, 568 70, 658 


Gold.—Production of gold in Arizona in 1950 was 118,313 fine 
ounces, the largest since 1943 and a gain of 9,320 ounces over 1949. 
Most of the gold and silver produced in the State are byproducts of 
copper ore and zinc-lead ore; in 1950 these two classes of ore yielded 
103,311 ounces of gold (87 percent of the State total) compared with 
99, 164 ounces in 1949. Copper ore yielded 79,567 ounces of gold (67 
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ercent of the total), an increase of 832 ounces over 1949, and zinc- 
ead ore 23,744 ounces (20 percent of the total), an increase of 3,315 
ounces. Most of the remainder of the gold came from zinc-copper ore 
(5 percent of the total), lead ore (4 percent of the total), and gold ore 
(2 percent of the total). The largest increases in gold output in 
Arizona in 1950 occurred at the Iron Kin zinc-lead mine at Humboldt, 
the Copper Queen copper mine at Bisbee, the Magma copper and 
zinc-copper mine at Superior, and the Morenci copper mine at Morenci. 
Gold from placers decreased from 565 ounces to 142. The New 
Cornelia mine of the Phelps Dodge Corp. in Pima County continued 
to be the leading gold producer in Arizona; it was followed by the 
Iron King mine in Yavapai County, the Magma mine in Pinal County, 
the Copper Queen (Bisbee) branch of the Phelps Dodge Corp. in 
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Figure 1.—Value of mine production of gold, silver, and copper and total value of gold, silvor, copper, 
lead, and zino in Arizona, 1870-1950. ' 
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Cochise County, the Morenci branch of the Phelps Dodge Corp. in 
Greenlee County, and the United Verde branch of the Phelps Dodge 
Corp. in Yavapai County; these six properties produced 88 percent 
of the State total gold. 

Silver.—Production of silver in Arizona in 1950 was 5,325,441 fine 
ounces, the largest output since 1943 and a gain of 354,705 ounces 
over 1949. In 1950 copper ore and zinc-lead ore yielded 4,459,176 
ounces of silver (84 percent of the State total) compared with 4,332,- 
989 ounces in 1949. An increase in production of silver from copper 
ore in 1950 prevented a decline in the State silver output. Copper 
ore yielded 2,853,599 ounces of silver (54 percent of the State total), 
an increase of 441,240 ounces (18 percent) over 1949, and zinc-lead 
ore 1,605,577 ounces (30 percent of the total), a decrease of 315,053 
ounces (16 percent). Most of the remaining silver came from 
silver ore (8 percent of the total), zinc-copper ore (7 percent of the 
total), and lead ore (1 percent of the total). The greatest increases 
in silver output in Arizona in 1950 occurred at the Morenci, Iron 
King, Magma, and Ray properties. The Phelps Dodge Corp., with 
a slightly higher output ‘hen in 1949, continued to be the chief silver 

roducer in Arizona; its four properties (Copper Queen, Morenci, 

ew Cornelia, and United Verde) roduced 52 percent of the State 
silver output, 59 percent of the Sold. and 61 percent of the copper. 
Other large silver producers in Arizona in 1950 were Iron King, 
Magma, Ash Peak, San Xavier (Eagle-Picher Mining & Smelting Co.), 
Flux, St. Anthony, and Ray (Kennecott Copper Corp.) properties. 

Copper.—Arizona's output of recoverable copper increased to 
403,301 short tons in 1950, the largest production since 1929 and 12 
percent over 1949. Copper output increased substantially in each of 
the principal copper-producing districts except the Verde (Jerome) 
district, where it declined 3,924 tons. The Copper Mountain (Mo- 
renci) district, with an output of 154,689 tons of copper, remained the 
leading copper-producing district in the State; it was followed by the 
Globe-Miami district with 84,688 tons, Ajo with 64,400, Mineral 
Creek (Ray) with 36,442, Pioneer (Superior) with 22,636, Warren 
(Bisbee) with 13,345, Verde (Jerome) with 13,291, and Eureka 
(Bagdad) with 10,673. Copper production at the Ray property of the 
Kennecott Copper Corp. increased 17,767 tons or 96 percent. There 
were also substantial increases at the Inspiration, Morenci, New Cor- 
nelia, Bagdad, and Copper Queen properties. Copper ore and its 
products yielded 790,136,395 pounds of copper as follows: 37,586,791 
tons of copper ore treated by concentration yielded 84 percent of the 
copper; 415,120 tons of copper ore shipped crude to smelters 5 percent; 
and 3,755,362 tons of copper ore leached and 17,378 tons of cement 
copper (from mine-water precipitates and underground leaching oper- 
ations) 11 percent. The Morenci branch of the Phelps Dodge Corp. 
was again the largest copper producer in Arizona; it was followed in 
order by the New Cornelia branch of the Phelps Dodge Corp., Inspira- 
tion, Ray (Kennecott Copper Corp.), Miami, Castle Dome, Magma, 
Copper 9 branch of the Phelps Dodge Corp., United Verde branch 
of the Phelps Dodge Corp., and Bagdad properties. These 10 proper- 
ties produced 99 percent of the State total copper. 


ARIZONA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1393 


$ 
ke 
> 
E 
o 
IT 
v 
u 
O 
Y 
o 
z 
<a 
N 
2 
o 
r 
> 


FiGURE 2.—Mine production of copper in Arizona, 1944-50, by months, in terms of recoverable metal. 


Lead and Zinc.—In 1950 Arizona’s production of recoverable lead and 
zinc was much less than in 1949; lead dropped to 26,383 short tons— 
a decrease of 7,185 tons—and zinc to 60,480 short tons—a decrease of 
10,178 tons. These decreases resulted mainly from a decline in output 
of zinc-lead ore from the Copper Queen mine at Bisbee, where there is 

adual depletion of ore reserves. Despite a 44-percent decrease in 

ead production and a 41-percent drop in zinc, the Copper Queen mine 
of the Phelps Dodge Corp. remained the largest producer of lead and 
zinc in Arizona. Other lus producers of (es) in order of output, 
were the St. Anthony property at Tiger, Iron King mine at Humboldt 
San Xavier mine near Sahuarita, Flux group near Patagonia, and 
Aravaipa group near Klondyke. Other large producers of zinc, in 
order of output, were the Iron King, United Verde branch of the 
Phelps Dodge Corp., San Xavier, St. Anthony, Flux, Magma, Repub- 
lic « Mammoth (Coronado Copper € Zinc Co.), and Old Dick prop- 
erties. Zinc production at the United Verde mine increased 79 per- 
cent, and both lead and zinc production increased substantially at the 
Iron King and Flux mines. Òf the State totals, 30 percent of the lead 
and 34 percent of the zinc came from the Warren (Bisbee) district in 
Cochise County. Other large lead- and zinc-producing districts were 
the Big Bug in Yavapai County, Old Hat in Pinal County, Pima in 
Pima County, Harshaw in Santa Cruz County, and Aravaipa in 
Graham County. Additional large zinc-producing districts were the 
Verde (Jerome) in Yavapai County, Pioneer E in Pinal 
County, Eureka (Bagdad) in Yavapai County, and Cochise (Dragoon) 
in Cochise County. About 92 percent of the total lead and over 77 
percent of the total zinc came from zinc-lead ore; 7 percent of the total 
ead came from lead ore, and most of the remainder of the lead came 
from zinc-copper ore, zinc-lead-copper ore, and gold-silver ore; and 
20 percent of the total zinc came from zinc-copper ore and most of the 
remainder from zinc ore and zinc-lead-copper ore. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1950, by counties, in terms of recoverable metal 


e Mines producing | Gold (lode and placer) | Silver (lode and placer) 


Lode Placer |Fine ounces Value Fine ounces Value 


Senn m tue EE VES 20 1 15, 464 $541, 240 | 1,156, 509 | $1, 046, 699 
e,, os %%!!! AAA 
aa nt 28 1 2, 447 85, 645 141, 285 127, 870 
Graham 1133 23, 275 16, 187 14. 650 
Greenle LLL Ll lll. W A 10, 527 368, 445 981, 033 888, 699 
MAFICODA WEE 15 2 23 805 6, 561 
Minn A A 27 2 201 7, 11, 596 10, 495 
Pinia A cake Stes med eens 20 1 37,877 1, 325, 695 661, 510 598, 700 
Pl dre 398 18 915 662, 025 908. 935 822, 632 
Santa Cruz......................- KM EE 154 5, 390 172, 144 155, 799 
/ / oe. D Reve 71 10 31,511 | 1,102,885 | 1, 264, 641 1, 144, 564 
PCT 40 7 18, 515 3. 651 
Total: 19500 309 24 118,313 | 4,140,955 | 5,325, 441 4. 819. 793 
1999; —ö 310 32 108, 993 | 3,814,755 | 4,970, 736 4, 498, 767 
Copper Zinc 
County ën 
Pounds Value Value 
Cochis e 27, 750, 500 | $5, 772. 104 43, 556, 000 | $6, 184, 952 |$15, 875, 932 
Coconino.......... 32, 100 DD EE uec vic cuti A 6, 773 
GIS sde 170, 740, 700 | 35, 514, 066 500 355 | 35, 749, 401 
Graham........... 86, 300 17, 9 996, 200 404, 487 | 1,842,000 201, 564 721. 926 
Greenlee. ......... 309, 378, 100 | 64,350,645 |. 1. 600 22716 65, 608, 005 
Maricopa......... 18,900 | | 3,931| 12 600 = 1701]|............|-....-...-.- 12, 375 
Mohave........... 627, 600 130, 541 164, 400 22, 194 865, 200 122, 858 293. 123 
kret il. x 129. 592, 400 | 26, 955, 219 | 6,058,000 817, 830 | 11, 638, 000 | 1,652, 596 | 31, 350, 040 
Pinal.............- 119, 214, 700 | 24, 658 | 12, 244, 200 | 1,652, 967 | 14, 398, 500 | 2,044, 587 | 29, 978, 869 
Santa Cruz...... 000 64, 896 | 4,234,000 571,590 | 9,175,000 | 1,302, 850 | 2, 100, 525 
Yavapai..........| 48, 807, 300 | 10,151,918 | 9,421,800 | 1, 271, 943 | 39, 472, 400 | 5, 605, 081 | 19, 276, 391 
Yuma............. 41, 400 8, 611 208, 000 080 10, 400 1, 477 60, 
Total: 1950..|806, 602. 000 |167, 773, 216 | 52, 766, 000 | 7,123, 410 |120. 960, 000 | 17, 176. 320 |201, 033, 604 
1949../718, 020, 000 |141, 449, 910 | 67, 136, 000 | 10, 607, 488 |141, 316, 000 | 17, 523, 184 |177, 894, 134 


MINING INDUSTRY 


Despite a material decline in output of zinc-lead ore in Arizona in 
1950, the State total ore mined and treated increased to 42,709,272 
tons, the largest &nnual output ever recorded in the State's histo 
and a gain of 4,336,393 tons (11 percent) over 1949. The demand 
for copper was strong throughout the year. Its price reached 24.50 
cents a pound October 2, and copper ore was mined during the last 
quarter of the year at a higher rate than at any time during the past 
several years. "The output of copper ore increased 12 percent—from 
37,365,611 tons in 1949 to 41,757,273 tons in 1950, the highest annual 
tonnage ever mined in the State, but that of zinc-lead ore decreased 
20 percent—from a record 773,617 tons in 1949 to 617,547 tons in 
1950. Zinc-copper ore increased to 248,391 tons—a 52-percent gain 
and siliceous ores to 63,238 tons—a 62-percent gain; but zinc ore 
declined to 7,159 tons—a 31-percent loss—and lead ore to 13,142 
tons—a 17-percent loss. Of the State total ore, 41,722,536 tons 
(98 percent) was copper ore mined in the Ajo, Copper Mountain 
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(Morenci), Eureka (Bagdad), Globe-Miami, Mineral Creek (Ray), 
Pioneer (Superior), Verde (Jerome), and Warren (Bisbee) districts. 
Of the State total zinc-lead ore, 588,760 tons (95 percent) was mined 
in the Big Bug, Harshaw, Old Hat (Oracle), Pima, and Warren (Bis- 
bee) districts. Mining at six open pits—Ajo, Bagdad, Inspiration, 
Miami (Castle Dome), Morenci, and Ray—produced 33,358,059 tons 
of copper ore averaging 1.033 percent copper in 1950, compared with 
five open pits in 1949, which produced 29,082,243 tons of ore aver- 
5 percent copper. Open- pit mining at the Atay property of 
the Kennecott Copper Corp. was begun in January. Labor was more 
plentiful in 1950 than in 1949, although skilled miners continued 
scarce. 
ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
mn by cae of ore or other source material, with content in terms of recover- 
able meta 


WC andes: asia | si 
r sold or 0 ver 
Copper Lead Zinc 
Source of treated (fine (fine 
mines| (short |ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
(1) .| tons) 
Ore: 
Dry gold 57 10,454| 2, 383 5, 908 39, 427 14, 231 24, 700 
Dry goldailver. 6 441 141 2, 768 4,855 Ee 
Dry sil ver 29 48, 060 968] 421,192 65, 305 41, 513 
Sf ⁵ĩö sc. 92 58, 955 3, 492 429, 868 109, 587 60, 983 24,700 
Spe 106} 41,757,037, 79, 562} 2, 853, 375| 765, 334, 514 5, 149 10, 000 
27 ĩðͤ K 91 11, 791 1. 271 45, 235 59, 932] 2,652, 484 34, 317 
Lead-copper................ 3 ya A 300 2, 708 I 
ee a ta 4 7,159 85 3,911 191, 533 73, 530| 2,163,701 
Zinc-oopper...............- 9 248, 391 6, 334 354, 302 11, 662, 135 7. 506 24, 436, 230 
Zinc-lead................... 29 617, 547| 23, 744| 1,605, 577 4, 327, 878| 48, 427, 851| 93, 759, 618 
Zinc-lead-copper........... 2 2, 5155. 14, 791 67, 107 197, 912 531, 434 
/ / ( 244| 42, 644, 447 110, 996] 4, 877, 4910 781, 645, 807 51, 695, 762120, 935, 300 
Other “lode” material: 
Old tailings, etc.2........... 11 6,870) 3,683 18, 082 68, 485 1,009, 288 
Copper precipitates........ A AO AA 24, 118, rr AA 
Total ““lode” material.......... 309, 42, 709, 272| 118,171, 5,325, 441| 806, 602, 000| 52, 766, 000 120, 960, 000 
Gravel (placer operations) p. mE E A GE ?'-5 
Total: 1950 333; 42, 709, 272| 118, 313 5,325, 441| S06, 602, 000, 52, 766, 000 120, 960 000 


o 372 38, 372, 879) 108, 993) 4, 970, 736 3718, 020, 000 67, 136, 000 141, 316, 000 


1 Detail will not necessarily add to total because some mines produce more than 1 class of ore. 

2 Old tailings: Gold-silver, 4,280 tons; lead, 1 ton. Mill cleanings: Gold, 3 tons; lead, 2 tons. Smelter 
cleanings: Copper, 236 tons; lead, 1,318 tons. Old slag: Lead, 30 tons. 

Includes 76,951,738 pounds recovered from ore leached and mine-water precipitates. 


METALLURGICAL INDUSTRY 


Of the 42,709,272 tons of ore produced in 1950 in Arizona, 38,466,538 
tons (90 percent) were treated at 35 milling plants and 3,755,362 
tons (9 percent) at 1 copper leaching plant; the remainder—487,372 
tons (1 percent)—was shipped crude to smelters. 

Ore treated at milling plants in 1950 comprised chiefly 37,586,791 
tons of copper ore averaging 1.073 percent copper and carrying 
minor quantities of gold and silver per ton of ore; 613,621 tons of 
zinc-lead ore averaging 0.05 ounce of gold and 3.22 ounces of silver 
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to the ton, 0.50 percent copper, 4.46 percent lead, and 9.35 percent 
zinc; and 248,391 tons of zinc-copper ore averaging 0.05 ounce of 
gold and 2.16 ounces of silver to the ton, 2.74 percent copper, 0.15 
percent lead, and 3.18 percent zinc. Copper ore from the Miami 
property was treated by a combination of leaching and concentration 
and copper ore from the Inspiration mine was treated by straight 
leaching and by leaching and concentration. The large copper- 
concentration plants at Morenci (45,000-ton-a-day), Ajo (25,000-ton), 
Miami (18,000-ton), Inspiration (18,000-ton), Castle Dome (10,000- 
ton), Hayden (10,000-ton), Bagdad (4,000-ton), Clarkdale (2,100- 
ton), and Superior (1,500-ton); the copper-leaching plants at Inspira- 
tion (9,000-ton), and Miami (3,000-ton); and the zinc-lead concentra- 
tion mills at Bisbee (Copper Queen 900-ton), Humboldt (Iron King 
670-ton), Tiger (St. Anthony 500-ton), and Patagonia (Trench 200- 
ton) were operated continuously in 1950, most of them at a higher 
rate than in 1949. Operations of the Sahuarita (Eagle-Picher) 
500-ton flotation mill were interrupted during November and Decem- 
ber by a labor strike. Five copper smelters in Arizona—Phelps 
Dodge Corp. at Douglas and Morenci, International Smelting « 
Refining Co. at Miami, American Smelting & Refining Co. at Hayden, 
and Magma Copper Co. at Superior—operated continuously through- 
out the year. The old copper smelter of the Phelps Dodge Corp. 
at Clarkdale shut down in June, but the new copper smelter of the 
Phelps Dodge Corp. at Ajo began operating in July. Most of the 
copper concentrates produced at mills in Arizona are treated at 
smelters in Arizona, but all the lead concentrates produced in Arizona 
in 1950 were shipped to the smelter at El Paso, Tex., and all the 
zinc concentrates were shipped to smelters at Amarillo, Corpus 
Christi, and Dumas, Tex.; Bartlesville and Henryetta, Okla. ; St. 
Louis, Mo.; ; and Anaconda and Great Falls, Mont. 

Tables 7 to 9 give details of the treatment of ores produced in 
Arizona in 1950. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1950, by method of recovery and type of material processed, in terms of re- 
coverable metal 


Method of recovery and type of material | Gold Silver Copper Lead Zinc 
rocessed (fine (fine (pounds) | (pounds) 
p ounces) | ounces) po 
Lode: 
Almagation: Ore 185 WO APA, PA C 
Concentration, and smelting of concen- 
trates: OIG coin do 95, 650 4,036, 319 | 679, 214, 112 | 47,825, 269 | 120, 450, 248 
Direct smelting: 
OCG A 8 18,653 | 1,270,965 | 36, 697, 582 | 3,931, 476 509, 752 
old tailings, et 3, 683 18, 082 68, 485 | 1,009,255 |............ 
Copper precipitates !.. ll 111 ;ͤ ß 
C hello e . y 22, 336 1. 289, 017 61, 544, 188 4, 940, 731 509, 752 
Other: Straight leaching of copper ore 22. AA eet te 
(e EE ¡E EE PA y A 
Grand total 118,313 | 5,325, 441 | 806. 602 000 | 52, 766, 000 120, 960, 000 


Distributed as follows: Cochise County, 265,000 pounds; Gila County, 11,969,931 pounds; Greenlee 
County, 7,163,000 pounds; Pinal County, 5, 193, 700 pounds; and Yavapai County, 186,490 pounds. 
3 All ‘from 1 plant in Gila County. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal ! 


A. For ore treated at mills 


BEE in | Concentrate shipped to smelters and recoverable metal 


Gold | Silver 


(fine (fine Copper Lead Zine 


(pounds) | (pounds) | (pounds) 


Cochise......... 198, 287... 63, 125 3, 057 434,833| 5,104, 65315, 633, 423} 43, 538, 000 
G 7, 962. 33222 136, 468 2, 007 126. 926) 91, 427, JT ᷣ Se eo 
Graham I Ä EE 2, 236 188 6, 636 32, 725 1,173, 215| 1, 416, 300 
Greenlee........ 16, 025, 00899 564, 351 9, 535 748, 620,300, 668, 5 EE 
Maricopa....... 10 3 2 ] 3 /; HERA A 
Mohave........ E 2, 558 76 6, 569 520, 763 87,035 852, 320 
Pima........... 8, 862, 548 33 14| 245, 746; 37,791| 655, 009 129, 366, 278) 6,015, 329| 11, 625, 550 
Pn! 3, 565. 943 134 56 218, 021] 13,799) 711, 222 108, 436, 227 11, 437, 308] 14, 396, 300 
Santa Cruz..... 500% ó A A 12, 015 109 163. 855 301, 527 4. 130,154| 9,157, 203 
Yavapal........ 1, 772, 097 13 3| 178,403| 28, b 181, 685| 43, 356, 235, 9, 300, 270 39, 464, 575 
Yuma.......... 1, 000 > OR 63 963|........... 48, 5355. 

Total:1 950.138, 466, 538 185 75/1, 422, 987| 95, 650 4, 036, 319,679, 214, 112 47, 825, 269/120, 450, 248 


1949. |34, 482, 033 39 16/1, 356, 558| 88, d 904, ki iai 196, ES 507, i 190, 666, 862 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


Dry ̃ WEE 9 140 2 III/! AAA 
( ³⁰˙ð“P ⁰ĩ0ĩA . ae e dae ncs 70, 3352, 356, 420,673, 960, 866 68, 600 101, 300 
/// -;“ 15, 5750/1, 207,061, 2, 627, 918841, 958, 577| 7, 166, 769 
Lead-c o p q,grf oo 315 192 18. 917 80, 702 231, 518 25, 035 
Zio: s o ces A Eso ⁵ð 8 117,133|  4,388| 377, 029] 2, 446,465) 4, 798, 523 111, 151, 624 
Zinc- copper 20 960 1, 485 22, 576 601, 645 
r iis LE VETE ELE 7 4 Ee 4, 400 1, 600 
h...; 26, 437 4,996) 75,821 46,035} 741, 075] 1, 402, 275 

Total 19500 1, 422, 987| 95, 6504, 036, 319 679, 214, 11247, 825, 269 120, 450, 248 


| 
B. For ore, old tailings, etc., shipped directly to smelters 


Material Gold (fine | Silver (fine| Copper | Lead Zinc 
(short tons) | Ounces) ounces) (pounds) | (pounds) | (pounds) 


BY COUNTIES 


e A Pose 212, 067 12, 405 721,676 | 22,380,847 | 1,632, 777 18, 000 
Coconino. -200000 400 |...........- 106 rr 
E A W 8 30, 627 347 14, 359 1, 499, 865 159. 000 2, 500 
Graham 5, 106 477 9, 551 53,575 | 1,822, 985 425, 700 
Greenlee....................- BS 94, 746 992 233, 313 1, 516, 600 1,600 Lia — 
Maricop aa 129 13 6, 558 18, 900 LAW) AAA 
MOha vk 652 118 5, 027 106, 837 77, 365 12. 880 
PIU... 20 i ossaa useaa Sne 2, 536 50 6, 487 226, 122 42, 671 12, 450 
PA ua 70, 795 4, 982 197, 057 5, 584, 773 806, 892 2, 200 
Santa Cruz................... 736 45 8, 289 10, 473 103, 846 17, 797 
Ké EECH 67, 933 2, 483 82,953 | 5, 264, 575 121, 530 7,825 
MG A AA 1, 645 424 3,071 41, 400 159, 465 10, 400 
Total: 1950 487, 372 22, 336 1,289,017 | 36, 764, 067 4, 940, 731 509, 752 
19199 522, 845 20, 131 1, 066, 202 | 38,871,355 | 4, 628, 814 619, 138 


Dry gold. ...................- 4, 427 1, 909 4, 010 36, 632 4,231 |.......---.- 
Dry gold-silver............... 4, 687 322 14, 499 21, 532 181,307 MEINEN 
Dry silver 47, 910 963 419, 253 61,746 34, 900 
Copper 415, 120 14, 229 794, 200 | 36, 528, 698 5, 149 10, 000 
O DEE 11, 278 4, 613 47, 359 83, 772 3, 290, 577 28, 047 
Lead-c op” rr e 2. 708 e 
Zinc-lead. add 3, 926 8, 732 29, 809 1. 415, 000 469. 205 
Zinc- lead- copper 111 1, 170 47 2, 500 

Total 1950. 487, 372 22, 336 1, 289, 047 | 36, 766, 067 4, 940, 731 509, 752 


1 Exclusive of copper ore leached and precipitates smelted. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Arizona in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content ! 


_Gross metal content 


Quantity 
Class of material 5 
tons) Gold (fine | Silver (fine Copper Lead Zine 
ounces) ounces) (pounds) | (pounds) | (pounds) 
ORE TREATED AT MILLS 

Dry gold..................... 6, 030 743 1, 715 4, 330 12, 550 36, 000 
Dry gold-silver............... 34 17 250 PA 100 
Dry silver 150 8 2, 400 4, 600 11. 000 
HEEN icol aras 37, 586, 791 82,465 | 2, 644, 365 806, 971, 010 107, 300 4, 596, 265 

e eee 1, 864 91 4, 520 8, 754 225, 655 9, 
ZUG. us i eerie Ge ann bes 7,159 150 5, 600 253, 441 117, 274 3, 016, 645 
Zine-c o br 2⁴8, 391 11, 797 537,397 | 13,629,161 | 1,808,037 | 38, 986, 847 
Zinc-lead....................- 613, 621 33,025 | 1,975,440 | 6,143,377 | 54,768,180 | 114, 771, 051 
Zinc-lead-copper.............. 2,498 |............ 15, 989 86, 345 210, 727 621, 430 
Total: 1950 38, 466, 538 128,206 | 5,187,676 827, 101,018 | 57, 259,823 | 162, 038, 115 
1949. AAA 34, 482, 033 120, 671 | 4,898, 525 |722, 421, 667 | 72, 732, 650 | 181, 729, 887 

CONCENTRATE SHIPPED TO SMELTERS 
Dry dn) Ls iaa 9 140 28 A A 
(07030) AAA AS 1, 228, 254 71,395 | 2, 439, 600 |692, 529, 675 892, 891 7, 960, 958 
F/! 50, 073 15,575 | 1,207,061 | 3,091,774 | 43, 481, 755 9, 204, 903 
Lead -o, 315 192 18, 917 94,1 242, 228 32, 337 
A EUR 117, 133 5,671 470,036 | 3,012, 598 | 6, 127, 484 | 121, 407, 082 
Zinc- copper 759 26 1, 200 64, 302 , 360 677, 500 
Zinc-lead . .................... Tu % Laseusconesos 4, 524 1, 950 
j o EE EE 8 26, 437 4, 996 75, 821 54, 244 772, 181 2, 769, 680 
Total: 1950. 1, 422, 087 97,999 | 4, 212, 746 |698, 847, 435 | 51, 553, 423 | 142, 054, 410 
. L 356, 558 90,064 | 4,044,070 619, 768, 260 | 65, 819, 889 160, 547, 102 
ORE, OLD TAILINGS, ET O., SHIPPED DIRECTLY TO SMELTE RS 

i EEN 4, 427 1. 909 4, 610 38, 008 6, 00 
Dry gold- silver 1. 687 322 14. 499 24, 621 194, 556 5, 506 
Dry silver.................... 47, 910 963 419, 253 65, 349 43, 069 307 
2 AS 415, 120 14, 239 794, 685 | 38, 534, 609 9,372 49, 450 
!! ³·¹AAAA A 11, 278 4, 613 47, 359 98, 238 | 3, 397, 885 43, 342 
Lead-copper.................. E 300 2, 835 1, 839 438 
Zinc-lead. .................... 3, 926 - 300 8, 732 35,164 | 1,467, 429 605, 823 
Zinc-lead-copper.............. ) ly di GE 94 1, 376 8, 442 3,157 
Total: 1950 . 487, 372 22,346 | 1, 289, 532 | 38,800, 203 | 5,128,608 708, 023 
199 522, 815 20, 131 1, 066, 202 | 41, 287, 174 4, 839, 614 7,019, 786 


Exclusive of copper ore leached and precipitates smelted. 


REVIEW BY COUNTIES AND DISTRICTS 
COCHISE COUNTY 


California District.—Output in 1950 was principally 45 tons of 
zinc-lead ore from the Hilltop mine and 37 tons of lead ore from the 
Leadville group, both near Portal. 

Cochise District.—In June 1949 low metal prices closed the Repub- 
lic and Mammoth mines of the Coronado Copper & Zinc Co. near 
Dragoon. These mines were reopened in July 1950, and milling of 
zinc-copper ore was begun in August. The company reported that 
21,821 tons of ore, treated in its 150-ton flotation mill in 1950, yielded 
1 522 tons of copper concentrate and 2,134 tons of zinc concentrate. 

Dos Cabezas and Tevis District.— W. R. Shanklin worked his Gold 
Prince mine 9 months and shipped 2,096 tons of ore containing 758 
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ounces of gold, 955 ounces of silver, 2,427 pounds of copper, and 5,602 
pounds of lead. The rest of the district lode output was 167 tons of 
zinc-lead ore produced from the LeRoy Consolidated Mines and a 
small lot of gold ore from the Mary Joe No. 6 claim. 

Smelter District.—Output in 1950 was 440 tons of lead residue 
shipped from the Phelps Dodge Corp. copper smelter at Douglas, 
Ariz., and 53 tons of railroad-track cleanings shipped by Frank Allen. 

Swisshelm (Elfrida) District.— In 1950 Edwin Larson shipped 
5,238 tons of lead ore from his Scribner mine near Elfrida, and the 
Chance Mining Co. shipped 791 tons of lead ore and 5 tons of lead- 
copper ore from its Chance group. The ore from both mines con- 
tained 581 ounces of gold, 22,096 ounces of silver, 17,867 pounds of 
copper, 1,217,200 pounds of lead, and 2,738 pounds of zinc. 

Tombstone District.—Output in 1950 comprised 4,280 tons of 
low-grade gold-silver tailings shipped from the Grand Central dump; 
1,195 tons of low-grade silver fluxing ore shipped from the San Pedro 
property; 870 tons of silver-lead ore produced from the Tombstone 
and Tombstone Extension groups; 436 tons of zinc-lead ore from the 
Brother George mine of the Mary Jo group; and 3 tons of lead ore 
from the San Disco claim. 

Turquoise (Courtland, Pearce, Gleeson) District.—After the Abril 
and San Juan zinc mines closed in 1949, the output of the Turquoise 
district was small; in 1950 it consisted of only 12 tons of silver-lead 
ore produced from the Garnet, Johnny Boy, and X X X properties. 

Warren (Bisbee) District.—Despite a marked drop in output of 
zinc-lead-silver ore in 1950, the Warren district remained the largest 
producer of silver, lead, and zinc in Arizona and ranked fourth in 
gold and sixth in copper. The copper output increased 36 percent 
and the gold 16 percent from 1949, but the lead output declined 
44 percent, zinc 41 percent, and silver 7 percent. The value of the 
metal output of the district decreased from $18,505,611 in 1949 to 
$14,991,760 in 1950. The quantity of zinc-lead ore mined at the 
Copper Queen mine of the Phelps Dodge Corp. was much less than in 
1949; but that of copper ore was greater, owing to resumption of 
copper mining, which had been suspended in June 1949. The 
corporation reported that the Copper Queen branch produced 218,404 
tons of copper ore and 153,730 tons of zinc-lead ore in 1950 compared 
with 138,413 and 280,742 tons, respectively, in 1949. In addition, 
355 tons of copper precipitates were produced. The zinc-lead ore 
and 19,871 tons of copper ore were treated in the corporation 900-ton 
flotation mill at Bisbee; the remainder of the copper ore and the 
copper KEE were shipped direct to the corporation smelter 
at Douglas. 

According to the corporation annual report for 1950, approaching 
exhaustion of zinc-lead ore at the Copper Queen branch and favorable 
economic conditions in the copper industry caused operations to be 
converted during the year from zinc-lead production to the mining of 
copper ore. Smelter copper production in 1950 was 21,203,333 net 
pounds compared with 21,864,907 net pounds in 1949; lead produced 
totaled 11,606,250 net pounds compared with 20,718,742 net pounds; 
and zinc produced totaled 33,423,374 met pounds compared with 
56,685,269 net pounds. 
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COCONINO COUNTY 


Lessees conta to operate the open pit of the Petoskey mine 
in the Jacob Canyon (Warm Springs) district and shipped 395 tons 
of carbonate copper ore containing 106 ounces of silver and 32,266 
pounce of copper; 5 tons of similar ore were produced from the 

merald claim in the Francis district. 


GILA COUNTY 


Banner (Christmas and Tornado) District.—The Sam Knight 
Mining Lease, Inc., worked the Christmas mine all year and shipped 
high-lime fluxing ore (24,007 tons) containing an average of 2.86 
percent copper to the copper smelter at Hayden, where it was needed 
for fluxing. Other district production comprised 234 tons of lead 
ore produced from the Kullman-McCool and London-Arizona groups, 
82 tons of copper ore from the Chilito, London-Arizona, and “79” 
mines, 51 tons of gold ore from the Javoncillo and Round Top mines, 
and 17 tons of zinc-lead ore from the “79” mine. 

Dripping Springs District.—Output in 1950 was 86 tons of lead ore 

and 29 tons of gold ore from the C-B claim and 32 tons of gold ore 
from the Gold Queen mine. 

Globe-Miami District.—The Globe-Miami district, with a production 
of 169,376,600 net pounds of copper in 1950 (160,37 7, 000 net pounds in 
1949), continued to rank second among the im ortant co per-pro- 
ducing areas in Arizona; the Copper Mountain (Morenci) district in 
Greenlee County remained in first place. The Inspiration property, 
with a yield of 77,025,822 net pounds of copper (62,805,750 net pounds 
in 1949), remained the leading copper producer in the district and 
ranked third in the State. The Inspiration Consolidated Copper Co. 
reported that 4,027,697 tons of copper ore were treated in 1950 com- 
pared with 3, 619, 906 tons in 1949. Of the total ore, 3,755,362 tons, 
averaging 1. 008 percent copper—0.505 percent copper as oxide and 
0.503 percent as sulfide—from which the slimes had been removed, 
were treated by acid ferric sulfate in the main leaching plant. Slimes 
(268,561 tons avera ing 1.487 percent copper) removed from ore at 
the main leaching plant were treated in the company flotation con- 
centrator for Deg of the sulfide copper content, and the tailings 
from the operation were leached by sulfuric acid solution for extraction 
of the oxide copper content. In addition, 3,774 tons of crude cop 
ore and 51 tons of copper precipitates were sent direct to the Steg 
at Miami. The total copper production per ton of ore treated in 1950 
was 17.75 pounds. 

According to the annual report of the Inspiration company for 
1950, operations were conducted continuously on a 6-day-per-week 
basis, and leaching-in-place operations were begun the latter part of 
April. Production from this source was 4,178,194 net pounds of 
copper. Ore was produced from both underground and open-pit 
operations—2,114,423 tons of ore averaging 1.008 percent copper were 
mined from underground and 1,898,666 tons averaging 1.076 percent 
copper from the open pit. In addition to mining copper ore, open-pit 
operations also included removal of 4,228,273 tons of waste, a waste- 
ore ratio of 2.22: 1. 
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The Miami mine of the Miami Copper Co. and the Castle Dome 
Copper Co., Inc. (a wholly owned subsidiary of the Miami Copper 
Co.), ranked second and third, respectively, in copper production in 
the district. The Miami Copper Co. reported that 91,364,999 net 
pounds of copper were produced from the two properties in 1950 
(46,569,293 net pounds from the Miami mine and 44,795,706 net 
pounds from the Castle Dome) compared with 96,553, 259 net pounds 
in 1949. 

According to the annual report of the Miami Copper Co. for 1950, 
both properties operated on a 6-day-per-week basis throughout the 
year. though the combined tonnage of copper ore mined and con- 
centrated at the two plants EE that in 1949, less copper was 
recovered because lower-grade ore was handled. Copper was pro- 
duced at the Miami mine by underground mining followed by flotation 
and by acid leaching of materia i overlying the mined-out areas. 
The 18,000-ton concentrator treated 4,003,306 tons of ore averaging 
0.667 percent copper; 72,889 tons of copper concentrate and 2,831 
tons of copper precipitates were shipped to smelters in Arizona. In 
addition to copper, the concentrate contained 1,129 ounces of gold 
and 54,463 ounces of silver, and re-treatment of. copper concentrate 
recovered 627,288 pounds of molybdenum. Ore reserves, as of Jan- 
uary 1, 1951, were estimated to be 18,609,263 tons averaging 0.78 
percent copper. The Castle Dome open pit and 10,000-ton concen- 
trator were operated continuously in 1950; the mill treated 3,690,465 
tons of ore averaging 0.704 percent copper, which yielded 61 ,628 tons 
of copper concentrate. In addition to copper, the concentrate con- 
tained 935 ounces of gold and 69,035 ounces of silver. To uncover 
the ore, it was necessary to remove 855,419 tons of waste. As of 
January 1, 1951, ore reserves were estimated to be 10,032,618 tons 
averaging 0.665 ercent copper, including Red Hill ore and a block 
of low-grade ore lying between the 4,040- and 4,085-foot levels of the 
Castle Dome ore body. An agreement was made to deliver the Ge 
Dome plant and mining equipment to the Copper Cities Minin 
(wholly owned subsidiary of Miami Copper Co.) project in the G nee 
Miami district at termination of the Castle Dome operations. A 
copper deposit amenable to open-pit mining and comparable in size 
and grade to the Castle Dome ore body was outlined in 1949 at the 
Copper Cities property. 

The rest of the district output was largely 1,150 tons of low-grade 
silver ore shipped from the Rescue property and 849 tons of copper ore 
from the Black Beauty, Blue Bird, Copper Hill, and Keystone claims 
of the Old Dominion group, and Superior & Boston properties. 

Summit District. —The Gibson and Yan mines near Miami together 
produced 140 tons of copper ore in 1950. 


GRAHAM COUNTY 


Aravaipa District.—The Athletic Mining Co. operated its Aravaipa 
group and 100-ton concentrator near Klondyke continuously in 1950. 
he company reported that 16,263 tons of zinc-lead ore were treated 
by flotation and 2,990 tons of similar ore shipped direct to the lead 
smelter at El Paso, Tex. The total ore contained 372 ounces of gold, 
27,230 ounces of silver, 125,625 pounds of copper, 2,793,900 pounds 
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of lead, and 2,790,000 pounds of zinc. Lessees worked the Sein Fein 
mine all year, shipped 1,238 tons of lead ore to a smelter, and hauled 
300 tons of similar ore to the Athletic mill. The total ore contained 
419 ounces of gold, 3,542 ounces of silver, 34,640 pounds of copper, 
and 480,326 pounos of lead. Other district production included 503 
tons of zinc-lead ore from the Santa Teresa group and 336 tons of 
lead ore from the Abe Reed and Ben Hur properties. 

Stanley Butte District. —Output in 1950 was 27 tons of copper 
ore produced from the Copper Chief, Copper Hill No. 4, and Silver 
Star claims and 3 tons of lead ore from the Legal Tender and Starlight 

ims. 


GREENLEE COUNTY 


Ash Peak District. —Ash Peak Lease worked the Ash Peak mine 
near Duncan all year and shipped to smelters in Arizona and Texas 
24,717 tons of fluxing ore, averaging 0.035 ounce of gold and 9.198 
ounces of silver to the ton and 80 percent silica. 

Copper Mountain (Morenci) District. —The Copper Mountain dis- 
trict, with an output of 309,378,100 net pounds of copper in 1950 
(283,867,000 net pounds in 1949), remained the chief copper-producing 
area in Arizona, as the Morenci mine of the Phelps Dodge Corp. 
continued to be the outstanding producer of copper in the State. The 
corporation reported that 16,025,008 tons of copper ore from the Mo- 
renci mine was treated in the 45,000-ton concentrator in 1950, com- 
pared with 14,488,723 tons in 1949, and that 564,351 tons of copper 
concentrate, 69,850 tons of crude copper ore, and 4,723 tons of copper 
precipitates were shipped direct to the Morenci smelter. In addition 
to copper, the mine was an important producer of gold and silver. 

According to the annual report of the Phelps Dodge Corp. for 1950, 
the Morenci mine was operated throughout the year at a high rate, 
and a 6-day workweek was in effect until April 16, when operations 
were increased to a work schedule of 26 consecutive days followed by 
a 2-day shut-down. Copper ore mined totaled 16,094,858 tons, and 
waste and leach material removed, 26,734,814 tons, or a waste-ore 
ratio of 1.66: 1. The experimental unit used to treat a portion of the 
copper concentrate for recovery of molybdenite operated throughout 
the year. The results, although erratic, were on the whole encouraging. 
It was hoped that during 1951 a marketable molybdenite concentrate 
would be produced. 

Other district 55 was 179 tons of gold-silver smelting ore 
from the Bell and Climax Lode properties. 


MARICOPA COUNTY 


Cave Creek and Camp Creek District. Output in 1950 was prin- 
cipally 63 tons of ore containing 6,443 ounces of silver and 17,596 
pounds of copper produced from the Red Rover mine. 

Osborn District. —Glenn D. Brubaker worked the General Grant 
claim 5 months and hauled 16 tons of lead ore to the Wickenburg 
Ore Market. 
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MOHAVE COUNTY 


Cedar Valley District. —The 100-ton flotation mill of the Yucca 
Mining & Milling Co. at the Antler mine operated continuously in 
1950 on zinc-copper ore from the Antler and Copper World mines 
near Yucca. The Antler mine, worked all year by the Yucca Mini 

& Milling Co., produced 10,648 tons of ore, and the Copper Worl 
mine, worked part of the year by Dye & Bathrick, produced 1,508 
tons of ore. The total ore contained an average of 0.01 ounce of gold 
and 1.08 ounces of silver to the ton, 2.60 percent copper, 0.95 percent 
lead, and 6.48 percent zinc. 

Copper Mountain District. —Lessees operated the Cox-Roth (Copper 
Mountain) property in 1950 and shipped 151 tons of ore containing 
2 ounces of gold, 474 ounces of silver, and 94,000 pounds of copper. 

Owens (McCracken and Potts Mountain) District. —Output in 1950 
was 135 tons of copper ore produced from the Silverfield group and 
small lots of lead-silver ore, gold ore, and copper ore produced from 
various claims and sold to the Wickenburg Ore Market. 

Wallapai (Cerbat, Chloride, Mineral Park, Stockton Hill) District. — 
Mining activity in the Wallapai district in 1950 was small compared 
with that in past years. The output consisted mainly of 137 tons of 
zinc-lead ore produced from the Dela penn and Samoa groups, 
85 tons of copper ore from the Detroit and Emerald Isle mines, 60 
tons of lead ore from the St. Louis and Eagle mines, and 28 tons of 
gold -silver ore from the Hidden Treasure group. 


PIMA COUNTY 


Ajo District.—The Ajo district continued to rank first in gold and 
third in copper output in the State, owing to steady operation of the 
New Cornelia copper mine of the Phelps Dodge Corp. Copper ore 
treated in 1950 was 8 percent greater than in 1949. According to the 
annual report of the Phelps Dodge Corp. for 1950, the New Cornelia 
mine produced 8,790,024 tons of copper ore in 1950 compared with 
8,122,473 tons in 1949. Waste removed totaled 8,794,909 tons com- 
pared with 5,700,740 tons in 1949. The company 25,000-ton con- 
centrator treated 8,794,257 tons of copper ore, which yielded 131,717,- 
340 net pounds of copper compared with 115,744,833 net pounds in 
1949. A 6-day workweek was in effect until April 16, when operations 
were increased to a work schedule of 26 consecutive days followed by 
a 2-day shut-down. Construction of the new copper smelter at Ajo 
was completed in June, and smelting of New Cornelia concentrates 
was begun July 8. 

Baboquivari District. —Leasers at the Papago Chief mine near Sells 
produced 160 tons of low-grade copper ore. L. J. Robison worked 
the Emmett & Elgin group and treated by concentration about 150 
tons of gold ore, which yielded 6 tons of concentrate containing 135 
ounces of gold, 26 ounces of silver, and 740 pounds of copper. Other 
district production was mainly old mill cleanings (gold) recovered 
from the mill at the Allison mine. 

Cababi District. —Low-grade gold ore (254 tons) from the Cunquian 
mine near Sells was treated in a concentration mill by Picacho Mines, 
Inc., and 3 tons of high-grade gold ore were shipped to smelters. 
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Cerro Colorado District. —Lessees continued to work the Mary G 
mine near Amado and shipped 89 tons of silver ore to the smelter at 
El Paso, Tex. 

Empire District. —E. P. Hilton worked his Lone Mountain group in 
1950, treated 206 tons of lead ore in a concentration mill, and shipped 
47 tons of similar ore direct to a lead smelter. 

Helvetia (Rosemont) District. —Lessees worked the King in Exile 
mine all year and shipped 1,288 tons of ore containing 1,483 ounces 
of silver, 171,013 pounds of copper, and 3,550 pounds of lead. Other 
production was 43 tons of zinc-lead ore and 35 tons of copper ore from 
the Daylight mine and 148 tons of copper ore from the Forbes and 
Peach properties. 

Pima (Sierritas, Papago, Twin Buttes) District.—Production of 
silver, copper, lead, and zinc in the Pima district in 1950 was less 
than in 1949, owing to a labor strike in November and December at 
the San Xavier property of the Eagle-Picher Mining & Smelting Co., 
one of the most important producers of zinc-lead ore in Arizona. The 
company reported that the mine produced 67,456 tons of zinc-lead 
ore in 1950 compared with 82,661 tons in 1949. This ore and 183 
tons of custom ore were treated in the company 500-ton flotation 
mill; the yield was 10,585 tons of zinc concentrate and 5,459 tons of 
lead concentrate. Other district production included 49 tons of 

old ore from the Golden Fleece mine and 33 tons of zinc-lead ore 
rom the Paymaster. 

Silver Bell District.— B. S. & K. Mining Co. operated the Atlas mine 
the last 5 months of 1950 and shipped 785 tons of ore containing 3 
ounces of gold, 600 ounces of silver, 45,258 pounds of copper, 2,300 
pounds of lead, and 63,636 pounds of zinc. 


PINAL COUNTY 


Casa Grande District.—Sherwood B. Owens worked the Silver Reef 
mine all year and shipped 12,445 tons of siliceous silver fluxing ore to 
smelters in Arizona and Texas. The Silver Lake mine produced 12 
tons of zinc-lead ore and the Lead King claim 2 tons of high-grade 
silver-lead ore. 

Cottonwood District.—Output in 1950 was 38 tons of gold ore 
produced from the Grand View group, 7 tons of copper ore from the 
Holy Cross claim, and 7 tons of silver ore from the Old Sample 
No. 11 claim. 

Dripping Springs District.—In 1950 the output of the Dripping 
Springs district in Pinal County was mainly 47 tons of copper-silver 
ore p from the Monitor mine near Ray and 35 tons of lead 
ore from the Lead Queen mine. 

Goldfields District.—Operations at the old Mammoth property 
near Ápache Junction by Goldfield Mines, Inc., included construction 
of & 100-ton amalgamation-flotation mill and treatment of 4,800 
tons of low-grade gold ore. 

Mineral Creek (Ray) District. —The Ray property of the Kennecott 
Copper Corp., one of the most important producers of copper ore in 
Arizona, increased its output of copper ore to 3,063,703 tons in 1950— 
a gain of 1,513,969 tons (98 percent) over 1949. "The milling ore 
(3,056,425 tons), averaging 1.368 percent copper, was coarse-crushed 
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in a 12,000-ton crushing plant at the mine, and the resulting product 
was hauled by rail 26 miles to the corporation 10,000-ton flotation 
mill at Hayden, where it was reduced to 115,004 tons of concentrate 
containing 666 ounces of gold, 130,000 ounces of silver, and 68,004,040 
pounds of copper. In addition. 7,278 tons of crude smelting ore and 
3,167 tons of copper precipitates, which together contained 5,594,141 
pounds of copper, were produced. According to the annual report 
of the Kennecott Copper Corp. for 1950, the Ray Mines division pro- 
duced 1,628,921 tons of copper ore by open-pit mining and 1,427,504 
tons by underground mining. The work of converting a large part 
of the Ray mining activities from underground to open-pit operation 
has progressed to the extent that current open-pit production is 
Ge 8,000 tons a day. 
he remaining district output was 7,858 tons of oxide ore, averaging 
2.813 percent copper, produced from the Copper Butte open pit, 
and 299 tons of oxide lead ore from the Ray Silver-Lead and Richard 
Arlyn properties. 
Mineral Hill District.—Output in 1950 was mainly 86 tons of copper 
ore from the Junction and Tom Thumb mines, 33 tons of gold ore 
from the Thanksgiving mine, and 27 tons of lead ore from the Silver 


g. 

Old Hat (Oracle) District.—Although the output of zinc-lead ore 
from the Mammoth-Collins group of the St. Anthony Mining é 
Development Co., Ltd., at Tiger was 19 percent less in 1950 than in 
1949, the property remained oné of the most important producers of 
zinc and lead in Arizona. The company reported that 115,357 tons 
(142,500 tons in 1949) of ore, averaging 0.003 ounce of gold and 1.230 
ounces of silver to the ton, 0.64 percent copper, 5.69 percent lead, and 
5.65 percent zinc, were treated in its 500-ton gravity-flotation mill in 
1950. In addition, 32 tons of lead ore and 814 tons of old smelter 
cleanings, containing 3,435 ounces of gold, 4,294 ounces of silver, 
31,056 pounds of copper, and 661,819 pounds of lead were shipped to 
smelters. The rest of the district output was mainly 150 tons of 
silver ore produced from the Amphitheater group, 71 tons of gold ore 
from the Golden Dream and Southern Belle properties, and 49 tons 
of lead ore from the Stove Lid claim. 

No ore was produced in 1950 from the San Manuel property of the 
San Manuel Copper Corp. (wholly owned subsidiary of Magma 
Copper Co.) south of Tiger, where extensive diamond drilling has 
outlined an ore body estimated to contain 462,784,500 tons of ore 
EE 0.782 percent copper. According to the annual report of 
the Magma Copper Co. for 1950, the No. 1 shaft at the San Manuel 
property was sunk an additional 193 feet and the No. 2 shaft an 
additional 744 feet. Metallurgical testing was done continuously 
throughout the year to obtain data for designing a reduction and 
concentration plant. This work proved the ore to be readily amenable ' 
to standard methods of concentration, and company engineers have 
been drafting plans for a complete plant, as well as for developing 
and mining the ore body. 

Owl Head District.—Lessees worked the Blue Copper and Desert 
mines in 1950 and shipped 456 tons of ore containing 6 ounces of 
gold, 137 ounces of silver, and 17,002 pounds of copper. 
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Pioneer (Superior) District. —The Magma mine (Magma Copper 
Co.), one of the most important producers of gold, silver, and copper 
in Arizona, became an important producer of zinc again in July 
1950 (zinc mining had been suspended since July 1945). The com- 
pany reported that 338,533 tons of copper ore and 50,527 tons of 
zinc-copper ore were milled in its 1,500-ton concentrator in 1950 and 
that 33,313 tons of copper ore and 6,342 tons of siliceous silver ore 
were shipped direct to 1ts copper smelter at Superior. The copper 
milling ore averaged 0.031 ounce of gold and 1.080 ounces of silver a 
ton, and 6.146 percent copper; the zinc-copper ore averaged 0.019 
ounce of gold and 2.543 ounces of silver a ton, 1.413 percent copper, 
1.200 percent lead, and 8.453 percent zinc. According to the com- 
pany annual report for 1950, the net metal produced from Magma 
crude smelting ore and concentrates 0 | 14,257 ounces of gold, 
517,518 ounces of silver, and 48,285,474 pounds of copper; 5,508 tons 
of zinc concentrate, averaging 50.451 percent zinc, were produced 
during the last 6 months of the year. The average cost of producing 
copper (after gold, silver, and zinc values were deducted) was 14.61 
cents a pound in 1950 compared with 17.94 cents in 1949. 

The rest of the district output was principally 950 tons of silver 
ore and 25 tons of lead-silver ore from the Reymert mine and 577 tons 
of low-grade gold-copper ore from the Lake Superior & Arizona group. 


SANTA CRUZ COUNTY 


Harshaw District.—In 1950 four properties in the Harshaw district 
produced 46,738 tons of ore containing 150 ounces of gold, 159,116 
ounces of silver, 280,649 pounds of copper, 4,214,376 pounds of lead, 
and 9,741,578 pounds of zinc. Most of the output was 46,365 tons 
of zinc-lead-silver ore produced from the Flux mine near Patagonia 
by the American Smelting € Refining Co. This tonnage, along with 
4,289 tons of ore received from custom shippers, was treated in the 
company 200-ton flotation mill; the yield was 3,210 tons of lead con- 
centrate and 8,893 tons of zinc concentrate. Other district produc- 
tion was chiefly 307 tons of lead ore from the Blue Nose mine and 65 
tons of silver ore from the Hermosa. 

Oro Blanco (Ruby) District.—Hugo W. Miller operated his Montana 
group a short time in 1950 and shipped 190 tons of ore containing 21 
ounces of gold, 2,752 ounces of silver, 3,020 pounds of copper, 37,331 
pounds of lead, and 7,963 pounds of zinc. Other production included 
158 tons of zinc-lead ore from the Choctaw mine and 91 tons of lead 
ore and 28 tons of zinc-lead ore from the Arizona group. 

Pajarito District. — The Big Steve mine near Nogales produced 56 
tons of lead ore. 

Palmetto District.—Copper ore (86 tons) was shipped in 1950 from 
the Jack Pot waste dump and La Esperanza mine. Other production 
comprised small lots of lead ore from the Black Butte, Chloride, and 
Taft No. 4 claims. 

Patagonia (Duquesne) District.—In 1950 six mines in the Patagonia 
district produced a total of 3,667 tons of ore containing 18,419 ounces 
of silver, 133,112 pounds of copper, 261,315 pounds of lead, and 867,510 
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pounds of zinc. A. R. Byrd, Jr., worked his Duquesne group all year 
and hauled 2,498 tons of ore, averaging 6.40 ounces of silver to the 
ton, 1.73 percent copper, 4.22 percent lead, and 12.44 percent zinc, to 
a custom flotation mill near Patagonia. The remaining district output 
was chiefly 626 tons of zinc ore produced from the Kansas mine and 
466 tons of zinc-copper ore from the Pride of the West mine, treated 
in the Trench flotation mill near Patagonia. 

Tyndall District.—The Bull Springs mine produced 179 tons of ore 
containing 2,119 ounces of silver, 362 pounds of copper, 37,229 pounds 
of lead, and 14,940 pounds of zinc. Other district production was 
mainly 64 tons of lead ore from the Bohlinger, Jefferson, and San 
Ramon properties. 

YAVAPAI COUNTY 


Big Bug District.—The metal output in the Big Bug district in 1950 
was much greater than in 1949 owing to a substantial increase in out- 
ut of zinc-lead-iron ore from the Iron King mine of the Shattuck 
enn Mining Corp., which ranked second in gold and zinc production 
in the State and third in silver and lead. The corporation reported 
that 203,062 tons of ore, which averaged 0.134 ounce of gold and 
4.453 ounces of silver to the ton, 0.169 percent copper, 2.621 percent 
lead, 6.949 percent zinc, and 22 percent iron, were treated in 1950 in 
its 670-ton flotation mill, which also treated 458 tons of custom ores. 
The mill product was 14,912 tons of lead concentrate, 19,972 tons of 
zinc concentrate, and 26,556 tons of iron-gold concentrate. According 
to the annual report of the corporation for 1950, the Iron King mine 
produced more ore in 1950 than in any previous year. The main 
shaft was sunk an additional 243 feet to a depth of 1,713 feet. 

The remainder of the district lode output was chiefly 73 tons of gold 
ore from the M. & W. claim and 28 tons of copper ore from the Lone 
Pine mine. Placer gold (9 ounces) was covered from three properties 
on Big Bug Creek. 

Black Canyon District.— The most important district output was 34 
tons of gold-silver ore from the Golden Turkey mine near Cleator. 

Black Hills District.—Vern J. Huffaker worked the Shylock mine 
near Dewey in 1950 and shipped 57 tons of lead ore. 

Black Rock District.—The Camp B. Mining Co. operated the Monte 
Cristo mine near Wickenburg in 1950 and treated about 300 tons of 
copper-gold ore by flotation. Small lots of copper ore and gold ore were 
produced from various claims and sold to the Wickenburg Ore Market. 

Copper Basin District.—Fred D. Schemmer operated the Copper 
Basin group near Skull Valley until May 6, when the mine was shut 
down. During the time of operation, 4,666 tons of high-silica copper 
ore was shipped to the United Verde smelter at Clarkdale. The 
“U.S. Navy” mine produced 30 tons of zinc-lead ore and the Boston- 
Arizona group 103 tons of zinc ore. 

Eureka (Bagdad) District.—In 1950, 12 mines in the Eureka district 
produced 1,267,235 tons of ore containing 2,150 ounces of gold, 110,799 
ounces of silver, 29,355,803 pounds of copper, 534,857 pounds of lend, 
and 4,053,445 pounds of zinc—a 17-percent gain in ore output over 
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1949. The most important output was, as in 1949, copper ore pro- 
duced from the open pit at the Bagdad mine by the Bagdad Copper 
Corp. The corporation reported that 1,250,892 tons of ore, averaging 
1.158 percent copper, were treated in its 4,000-ton (capacity increased 
from 3,000 tons) flotation mill in 1950 compared with 1,058,311 tons 
in 1949. The 150-ton flotation mill of the Hillside Mining € Milling 
Co. operated all year on company ore and custom ores. The mill 
treated 7,750 tons of ore from the Hillside mine that averaged 0.25 
ounce of gold and 4.35 ounces of silver to the ton, 0.32 percent copper, 
2.41 percent lead, and 2.42 percent zinc; and 7,997 tons of ore from 
custom shippers in the district. Edgar Kellis (lessee) worked the Old 
Dick mine all year and hauled to the Hillside mill 6,330 tons of ore 
that contained an average of 0.02 ounce of gold and 0.71 ounce of 
silver to the ton, 1.82 percent copper, 0.75 percent lead, and 22.59 
percent zinc. In addition, 22 tons of copper ore were shipped to a 
smelter. Other production included 2,140 tons of zinc-copper ore 
from the Copper King, Copper Queen, and Pinafore properties and 
81 tons of zinc-lead ore and 17 tons of lead ore from the Desert Rose, 
Goodwin, and Vidano claims. 

Hassayampa (Groom Creek, Hassayampa River, Senator, Prescott) 
District.—Jack Orr worked the Cash mine the first 6 months of 1950 
and produced 226 tons of ore, which averaged 0.212 ounce of gold 
and 9.261 ounces of silver to the ton, 2.22 percent copper, 16.24 percent 
lead, and 9.88 percent zinc. The remainder of the district output 
was principally 136 tons of gold-lead ore from the Bodie mine and 39 
tons of zinc-lead ore from the Ten Spot. 

Humbug District.—Output in 1950 was 32 tons of gold-silver ore 
shipped from the Golden Anchor mine and 26 tons of silver ore from 
the Coberley claim. 

Martinez (Congress) District.—Lessees at the old Congress mine 
shipped 267 tons of high-silica gold ore to the smelter at Hayden. 

Pine Grove (Crown King) District.—About 660 tons of gold ore 
produced from the Gladiator mine in 1950 was treated in a flotation 
mill, and 516 tons of similar ore was shipped direct to the smelter at 
Miami. The total ore contained 515 ounces of gold, 3,850 ounces 
of silver, 8,167 pounds of copper, 11,250 pounds of lead, and 36,000 
pounds of zinc. Other output included 20 tons of gold-lead ore from 
the Del Pasco group. 

Silver Mountain District. Output in 1950 was nearly all silver ore 
(23 tons) produced from the Little Joker claim near Wagoner. 

Tip Top (Rock Springs) District.—The Black Canyon Ga Co., 
Inc., worked the Kay mine all year and shipped 831 tons of ore con- 
taining 62 ounces of gold, 969 ounces of silver, and 101,095 pounds of 
copper. 

Turkey Creek District.—The Oro Fino claim produced 5 tons of 
high-grade silver-lead ore and the Senator claim 11 tons of silver ore 
and lead ore. 

Verde (Jerome) District.—Production of zinc gained sharply (79 
percent) in the Verde district in 1950 owing to a 45-percent increase 
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in output of zinc-copper ore from the United Verde mine of the Phelps 
Dodge Corp.; however, the district production of gold, silver, and 
copper declined as a result of a A e (33 percent) in output 
of copper ore from the United Verde mine. The Phelps Dodge 
Corp. reported that the mine produced 199,803 tons of copper ore 
and 161,281 tons of zinc-copper ore im 1950 compared with 297,161 and 
111,290 tons, respectively, in 1949. All the zinc-copper ore and 
139,173 tons of copper ore were treated in the corporation 2,100-ton 
flotation mill. The copper concentrate (65,404 tons), plus 60,630 
tons of crude copper ore and 139 tons of copper precipitates, was 
shipped direct to the corporation smelters at Ajo and Clarkdale. 
The zinc concentrate (18,489 tons) was shipped to a zinc smelter at 
Dumas, Tex. 

According to the annual report of the corporation for 1950, the 
United Verde branch produced 25,759,366 net pounds of copper in 
1950 compared with 34,477,880 net pounds in 1949; and 15,157,169 
pounds of zinc were recovered compared with 8,005,488 pounds in 
1949. No important ore discoveries were made; and, because of rapidly 
depleting ore reserves, the copper smelter at Clarkdale was closed 
June 6. The probabilities are that, owing to lack of ore reserves, 
mining will be discontinued by the end of 1951. 

The remainder of the district output was 236 tons of old smelter 
5 shipped from the United Verde Extension copper-smelter 
site and 2 tons of copper precipitates from the Verde Explora tión 
property. 

Walker District.—Zinc-lead ore (35 tons) was produced from the 
Forshada mine and gold ore (2 tons) from the Gold Coin group. 

Walnut Grove District. Leasing operations at the McMahon group 
near Wagoner produced 73 tons of copper ore. Small lots of gold 
ore, copper ore, and lead ore were produced from various claims and 
sold to the Wickenburg Ore Market. 

Weaver (Octave) District.—Output in 1950 was principally 119 tons 
of crude gold ore shipped to smelters from the Dutchman, Monica, 
and Octave mines. 


YUMA COUNTY 


Castle Dome District.— Desert Lead Co. operated the Hull mine 7 
months and treated 928 tons of lead ore in a 50-ton gravity-concentra- 
tion mill. Small lots of lead ore were produced from the Adams, 
Johnnie Lead, Minot, Orpha, Ruth Ann, Shirley Lee, and Sonora 
properties. 

Cienega District.—Leasing operations at the Empire-Arizona group 
near Parker by the Lucky Tiger Combination Gold Mining Co. pro- 
duced 416 tons of ore containing 96 ounces of gold, 40 ounces of silver, 
and 18,580 pounds of copper. Gold-copper ore (155 tons) was shipped 
from the Laura, Mammon, and Oro properties. Other production 
included 40 tons of gold ore from the Billy Mack mine treated by amal- 
gamation and concentration. 

Ellsworth (Harqua Hala) District.—J. W. Stewart shipped 168 tons 
of low-grade gold-silver-copper ore from the Bettle No. 1 claim. 


ARIZONA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1413 


Gold ore (169 tons) was shipped by lessees from the Blue Eagle, Blount 
El Tigre, Harqua Hala, Hercules, and Magic properties. The Big. 
Chief, Bonanza, Desert, Mickey Doolan, and Mother Lode claims 
together produced 20 tons of copper ore. 

Plomosa District. —The Southern Cross Mining Corp. worked the 
Lucky Lead group near Bouse all year and shipped 485 tons of ore 
containing 13 ounces of gold, 1,926 ounces of silver, 1,992 pounds of 
copper, 160,531 pounds of lead, and 13,455 pounds of zinc. Other 
district lode production was largely 73 tons of gold-copper ore from the 
Coronation group and 70 tons of gold ore from the Ah-Ve-Ha claims. 
2 mining at the Crystal gold placer recovered 11 fine ounces of 
gold. 

Trigo District. —Output in 1950 was all placer gold, recovered mostly 
by dry concentration at the Colorado River Valley property 50 miles 
north of Yuma. 


California 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By R. B. Maurer 


A 
GENERAL SUMMARY 


ALIFORNIA 1950 lead production broke a record of 33 years 
C standing in establishing a new high for the metal in the State. 
Gold output, following the diminishing trend begun in 1948, 
dropped slightly below 1949 production, whereas silver, reflecting the 
expanded base-metal output in 1950, rose substantially over 1949. 
Zinc production exceeded the previous year by a small margin, but cop- 
per, largely recovered incidental to other metals in the State, decreased 
slightly compared to the relatively minor 1949 output. The total 
value of the five metals in 1950 was $22,081,859 or 7 percent above 
1949. It was divided among the metals as follows: Gold, 65 percent; 
lead, over 19 percent; zinc, 10 percent; silver, nearly 5 percent; and 
copper, 1 percent. Comparing 1950 with 1949, gold decreased 1 per- 
cent in quantity and value; silver increased 37 percent in quantity and 
value; copper decreased 0. 5 percent in quantity but increased 5 percent 
in value; lead increased 54 percent in quantity and 31 percent in value; 
and zinc increased 5 percent in quantity and 20 percent in value. Inyo 
County, leading contributor to metal-mining output in California, pro- 
duced 32 percent of the State total value of the five metals in 1950 
owing to lead and zinc production as well as to noteworthy quantities 
of gold, silver, and copper. Nevada County ranked second in 1950, 
principally because of gold ore mined in the Grass Valley-Nevada City 
district, and contributed 17 percent of the total value of the five metals. 
Sacramento County, in third place, produced somewhat over 15 per- 
cent of the total value of the five metals in 1950, mainly from large- 
scale gold dredging in the Folsom district. Thus, 64 percent of the 
State output was centered in 3 of the 58 counties. 

Publice Law 837, Eighty-first Congress, signed by the President 
September 25, 1950, opened to mining and other forms of entry ap- 
proximately 289,500 acres of land in San Bernardino and Riverside 
Counties within the Joshua Tree National Monument. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they donot include moisture. Yardage figures used 1 in measur- 
ing material treated in placer operations are “bank measure”; that is, 
the material is measured in the ground before treatment. The value 
of metal production has been calculated at the prices shown in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold! Silver 1 Copper 3 Lead 3 Zinc 3 
Year (per fine (per fine per (per (per 
ounce) ounce) pound) pound) pound) 
A ores ĩmurd.. tase a $35. $0. 808 $0. 162 $0. 109 $0. 122 
IET o eae ee ees Doe ee d 35. . 905 . 210 
%%% AA ANS 35. 00 . 905+ . 217 179 13 
1 E A. 35.00 . 9054- .197 124 
2 ⅛ð2ßç ³˙ 1 C 35. 00 . 905+ . 208 135 142 


1 Price under authority of Gold Reservo Act of Jan. 31, 1934. 
iM 0 05 10 buying 599 00 . mined silver Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 31, 
= 948-50— 
3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 includes 
bonus payments by Office of Metals Reserve for overquota production. 
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FIGURE 1.— Value of mine production of gold, silver, and copper, and total value of gold, silver, copper, lead, 
and zinc in California, 1848-1950. 


Gold.—Renewed interest in California gold mining late in 1949, 
following the collapse of base-metal prices, continued in the first quar- 
ter of 1950 as rumors of an increase in the fixed price ($35 an ounce) 
ks gold persisted. Spread of hostilities in Korea started an exodus 

old miners to defense jobs; this, coupled with rising operating costs 

e a realization that the rumors of increased gold price were un- 
founded: caused many of the newly opened gold mines to suspend 
operations before the end of 1950. Output of gold in 1950 (including 
RE in “natural gold” and amalgam sold on the open market), was 

own compared to 1949 owing to a 1-percent reduction in output of 
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lacer mines and an almost 2-percent reduction in that of lode mines. 
roduction was depressed below normal output in November by flood 
conditions at many placer operations. Block leasing was practiced 
throughout the year by the State's two leading lode-gold producers, 
Idaho Maryland Mines Corp. and Empire Star Mines Co., Ltd. 
The 20 leading gold-producing mines in California in 1950, listed 
in table 4, yielded 89 percent of the total gold, the 5 leaders producing 
61 percent. 


- 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in California, 
1946-50, and total, 1848-1950, in terms of recoverable metal ! 


Lode mines ? Placer mines Gold (lode and placer) Silver (lode and placer) 
Year us om. etc., a 
umber | sold or ne 
of mines | treated ounces Value 


(short tons) 


ee —2—ͤ— A E E Ell — bernie ee 


1946. ...... 150 627, 767 356,824 | $12,488, 840 
1947 210 648, 789 431. 415 15. 099, 525 
1948. ...... 241 526, 776 421, 473 14, 751, 555 
1949 242 494. 906 417, 231 14, 603, 085 
1950. 243 547. 241 412, 118 14, 424, 130 


H 


184819500 
Y ear 
Short tons | Value Short tons Value Short tons Value 
1946 4,240 | $1,373, 760 9,923 | $2, 163, 214 6,877 | $1,677,988 | $18, 788, 664 
IZ 2,407 | 1,010,940 10, 080 | 2,903,040 8,415 | 1,310,430 | 21,769,620 
1948— 481 208, 754 9,110 | 3,261, 380 5.325 | 1,410,450 | 20. 294. 093 
1949............. 649 255, 706 10.318 | 3, 260, 488 7.209 | 1,787,832 | 20. 616, 562 
Ion LLL... 646 | 268,736 15,831 | 4,274,370 7,551 | 2,144, 484 | 22.081, 859 
1848-1950 630, 007 |203, 038, 000 | 204, 991 | 34,342, 295 105, 707 | 22, 517, 592 2 677, 644, 670 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or 
slimes re-treated; and ore, old tailings, or copper precipitates shipped directly to smelters during the calendar 
year indicated. 

2 Excludes itinerant prospectors, “snipers,” ‘‘high-graders,’’ and others who gave no evidence of legal 
right to property. 

3 Figure not available. 
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TABLE 3.—Gold production at placer mines in California, 1946-50, and total, 
1848-1950, by class of mine and method of recovery ! 


Se Gold recovered 
Mines Washing ` 
Class and method produc- plants 188810 : 
ing (dredges) yards) Ed 
Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 
194606... 22 32 | 78, 175, 000 244, 679 $8, 563, 765 $0. 110 
18177 22 35 | 95, 478, 000 271, 165 9, 490, 775 . 099 
1 888. 22 35 | 94, 747, 200 257, 171 9, 000, 985 . 095 
10410... see o RR 20 34 | 83,571, 900 220, 7, 939, 330 . 095 
1080. essaie D 14 26 | 82, 514, 000 223, 164 7, 810, 740 . 095 
Dragline dredges: ' 
194166. 38 | 4,309, 000 16, 932 592, 620 . 138 
19417... 41 35 5, 718, 000 26, 617 031. 545 . 163 
e A 27 27 | 3,033,000 17, 029 596, 015 . 197 
ios PEE 28 24 2, 906, 600 14, 616 ^11. 560 . 176 
,öÜ 16 14 | 3, 433, 300 15, 499 542, 465 . 158 
Suction dredges: ? 
I A 1 1 22, 900 112 3, 920 . 171 
1%7.....------------- 7 5 60. 000 485 16, 975 . 283 
118989. 5 6 83, 000 453 15, 855 . 191 
1 ona nas 10 11 267, 000 1, 364 47,740 .179 
e DEE 16 13 263, 300 1, 407 49, 245 . 187 
Nonfloating washing 
plants: $ 
1946 7«§;¹T 13 771, 000 2,576 90, 160 . 117 
1 k 25 25 261, 000 3,916 137. 060 . 525 
1 ˙ AAA 15 15 261. 700 1, 159 40, 565 . 155 
190. 25 26 256, 500 3, 452 120, 820 . 471 
198090 „ 30 30 123, 000 3, 115, 255 . 937 
ER hydraulically han- 
Hydraulic: 
` AA ¡AA 443, 300 1, 147 40, 145 . 091 
ke 3 332, 000 1. 194 41, 790 . 126 
Ii. ce . 363, 000 1. 784 62, 440 .172 
1040 A Ee 447, 900 1, 587 $5, 545 . 124 
1 A AA . 383, 400 1,468 | e 51, 380 . 134 
Smal pale hand methods: $ 
et: 
1946666. I 624, 000 4, 165 145, 775 . 234 
Är A cues et 89898 682, 000 8, 981 312, 585 . 458 
1948... ooo W 211, 300 7,704 269, 640 1. 276 
1 or iis cecus 125, 400 2, 576 90, 160 . 719 
D: c C 204, 000 3,025 105, 875 . 519 
y: 
1046.................. I 100 3 105 L 050 
IJ „ 600 6 210 . 350 
ke EE 2 600 27 945 1. 688 
191999 E 660 20 700 1. 061 
195DDU0Ub0öo EE 50 4 140 2. 800 
pene und placers: 
TEEN B 5, 700 158 5, 530 . 970 
1067 AA zi GE 1, 400 224 7, 840 5. 600 
A AA 14, 100 229 8, 015 . 509 
/r „ 1, 500 95 3,325 2. 217 
1 AA I9 eelere 9. 500 443 15, 505 1. 632 
Grand total placers: 
1 ³ðV 1 EE 84, 351, 000 269, 772 9 . 112 
77/0 ees en ck 210 |---------- 102, 533, 000 312, 538 10, 938, 830 . 107 
LEE 195. EE 98, 713, 900 285, 556 , 904, 460 . 101 
JJ! 8 1990 87, 577, 460 250, 548 8, 769, 180 . 100 
IJ a ar ls 1 e 86, 930, 550 248, 303 690, . 100 
A E 66, 629, 739 |1, 467, 778, 511 (0) 


1 For historical data by years, see Minerals Yearbook, Review of 1940, p. 219. 
? Excludes itinerant propectors, “snipers,” high-graders, and others who gave no evidence of legal 


ght to property. 

3 Includes all placer operations using suction pump for delivering gravel to reg, washing plants. 

4 Includes all placer operations using power excavator and washing plant, both on dry land; when washin 
Les es e, outfit is termed ‘‘dry-land dredge.” Includes byproduct gold recovered at comm 
gravel plants. 

5 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. 

Complete data not available. 
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THOUSANOS OF FINE OUNCES 


1946 1947 1948 1949 


FIGURE 2.—Mine production of gold in California, 1944-50, by months, in terms of recoverable gold. 


Silver.—The increase in California’s total recoverable silver in 1950 
over 1949 was due to expanded exploitation of argentiferous lead 
and zinc-lead ores, particularly in the Coso and Resting Springs 
districts of Inyo County. Of the State silver, 92 percent was derived 
from base-metal ores and 8 percent from precious metal ores and 
gravels; only a fraction of 1 percent was recovered from straight 
silver ore. The 10 leading silver-producing mines, listed in table 4, 
yielded 94 percent of the total silver in 1950, and the 5 leading mines 
yielded 90 percent. 
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FIGURE 3.— Percentage of total California gold produced at lode and placer mines and by various methods 
of placer mining, 1850-1950. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by months, in terms of recoverable metal 


Month Gold (fine | Silver (fine Copper | Lead (short Zinc (short 
ounces) ounces) | (short tons) tons) tons) 

EA A PNE 33, 843 88, 499 28 1, 355 549 
Fehr 38, 770 86. 540 39 1. 246 524 
M ³·¹mꝛAAm roD ies 40, 723 92, 558 1, 411 614 
AAA ( a A 36, 043 76, 745 37 1,143 646 
BY E 35, 424 75, 130 31 1, 250 412 
DUNG EE 34, 784 99, 627 25 1. 517 430 
(TT A ⅛˙²“Q . xx 33, 318 89. 039 28 1, 347 449 
BT EE 32, 101 96, 278 65 1, 401 876 
D Dag EEN 32, 219 96, 360 71 1,358 78 
October A ²˙ꝛi im ⁰ nͥ Rennen dw 32, 637 96, 893 111 1, 343 857 
November 29, 547 86, 052 1, 263 670 

ds bere 32, 679 88, 196 78 1,197 7 
Total: 180000 ccc kel Dër 412, 118 1,071,917 646 15, 831 7. 551 
.; A 417, 231 783, 880 649 10, 318 7. 209 


Copper.—There was a small increase in copper production from 
E copper ore in 1950 compared with 1949, but ores mined pri- 
marily for other metals continued to be the principal source of the 
State copper. The leading producers of recoverable copper were the 
Coronado Copper & Zinc Co. Afterthought mine, Cow Creek (Ingot) 
district, Shasta County, and Penn Chemical Co. Penn mine, Campo 
Seco district, Calaveras County (zinc ore); Anaconda Copper Mining 
Co. Darwin group, Coso district, Inyo County (zinc-lead and lead 
ores); and United States Vanadium Corp. Pine Creek mine, Bishop 
district, Inyo County (tungsten ore). 

Lead.—The record-breaking production of lead in California in 
1950 was achieved largely because Anaconda Copper Mining Co. 
developed the Darwin group of mines, Coso district,' and the Sho- 
shone group, Resting Springs district, Inyo County, to the extent 
that enough lead and zinc-lead ores were available to insure con- 
tinuous operation at both properties throughout the year. 

Other producers of lead included the Coronado Copper & Zinc Co. 
Afterthought mine; Louis Warnken, Jr., Gold Bottom mine dump, 
Slate Range district, San Bernardino County; George Lippincott, 
Lead King (Lippincott) mine, Ubehebe district, and Finley & Vignich, 
Minnietta mine, Modoc district, Inyo County. Of the 42 California 
mines with yields of recoverable lead, only 2 were in the category of 
500 tons or more lead produced in 1950; 1 mine produced in the 
range of 100 to 200 tons of lead; and 5 mines were in the range of 20 
to 50 tons. Each of the remainder produced less than 20 tons of 
lead during the year. 

Zinc.—Anaconda Copper Mining Co. Darwin group of mines 
dominated the State output of zinc in 1950 and was followed in 
second place by Coronado Copper & Zinc Co. Afterthought mine, 
Shasta County, which resumed operation in August 1950 after more 
than 1 year of inactivity. In addition, Anaconda Copper Mining Co. 
Shoshone group; Penn Chemical Co. Penn mine, Campo Seco district, 
Calaveras County; and J. Q. Little, Carbonate King zinc mine, 
Ivanpah district, San Bernardino County—the latter a shipper of 
oxidized zinc ore to a slag-fuming plant—contributed to the State 


1 Mining World, vol. 12, No. 12, November 1950, pp. 8-11. 
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total of recoverable zinc. Of the 10 California mines with outputs of 
recoverable zinc, 3 were in the category of 500 tons or more zinc 
produced in 1950 and 1 mine produced in the range of 200 to 500 tons 
of zinc. The remainder had outputs below 50 tons of zinc for the 
year. 


TABLE 6.— Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by counties, in terms of recoverable metal 


Gold 
Mines pro- 
ducing! 
County Lode 
Fine 
ounces Value 

er 19, 516 | $683, 060 
Buttes A AS 20 700 
Calaveras 2, 086 73,010 
Del Norte 22 D RA, 
El Dorado. .................. 1, 293 45, 255 
Ffesl sg ; 2 70 
Humboldt- 8 
Imperial..------------------- 1,759 61: 565. AA EE 
UF!!! 6,483 | 226, 905 Le 
o A A Matos dc PLU 5,894 | 206, 290 
Lassen- ri ata 2 J! EE 
Los Angeles 79 2,765 
Madera...................... 92 
Mariposa..------------------ 963 33, 705 
e E PP 
ES EE 21| 84046 
Mone 2 606 21:210 8 EN A 
Monterey ...---..---------- 21 TEE EE 
Needs 2 103, 232 3, 613,120 
FV ²³˙¹wm e en 313 10. 955 
FPFim as 8 35 1.225 
Riverside...................- 59 Rr nice ort 
Sacramento.......----.------ 49 1,715 
San Bernardino............. 2, 251 78, 785 
San Diego 4 55 rr ican css 
San Joaquin and Stanislaus3.|_..-... ; A 
Shast8a...-------------------- 9 3 47 16, 660 
Ser 12 7 17.262 | 604, 170 
JN Hi A 10 26 315 11,025 
EAN 3 15 50 1, 750 585 
SKIL AA 2 (4) 5 175 455 
Tuolumne................... 14 843 29, 505 30, 800 
r 1 10 (2) (?) 2, 275, 910 

Total: 1950............ 243 186 163, 815 |5. 733, 525 248, 303 |8, 690, 605 412, 118 |14, 424, 130 

1 242 | 190 | 166, 683 5, 833,905 | 250, 548 8, 769, 180 | 417, 231 |14, 603, 085 


For footnotes, see end of table. 
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TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by counties, in terms of recoverable metal —Continued 


Silver 


County Lode Placer 


Fine ounces, Value Fine ounces Value 


AMADO tee ee 4, 180 $3, 783 69 $62 
Bull!!! 88 3 3 1, 377 1, 246 
Colavergg 12, 421 11, 242 8 
Dol Norte.................... HJ. eg, AAA VE 
El Dorado 439 397 349 316 
da AAA ü... A DEE 24 
Humboldt...................- 1 1 12 
(ër e d AA A 429 AP AA 
III/ AA A 933, 048 „// o/ 8 
ROI c » · lessee 9, 453 8, 555 77 
ECC» LI UI AAA 8 
Los Angeles. 70 63 28 
Madera 18 16 299 271 
Mariposa 469 424 1. 521 1, 377 
r ß A | Seceesaen oes 724 
Mol ge as 11 TJ IA 
Moll! ĩ ete CEK AE 2, 990 . EE 
Montereg. „// 
Novnda 0000an 2 30, 963 2 28, 023 318 288 
A 416 377 67 
Füs. cee esis 87 79 35 
Riverside 865 et. AA EE 
Sacramento. .................. 9 8 4, 481 4, 056 
San Bernardino............... 13, 001 11, 767 102 
San Diego.................... 12 NAO AA 
San Joaquin and Stanislaus 2 ], 418 1, 283 
Sass AS 40, 956 37,067 861 779 
Ser. A 3, 398 3,075 54 
Sisk iyo uu 000a0aaMnMMM 87 1. 715 1. 552 
init cde cedex 12 11 
FFII! AA AA 1 
Tuolumne 224 229 4 
¿AA 8 (7) (2) 4, 028 3, 646 
Total: 1950 1, 053, 607 953, 568 18, 310 16, 571 1,071, 917 970, 139 
Io 766, 083 693, 344 17, 797 16, 107 783, 880 709, 451 


For footnotes, see end of tablo, 


CALIFORNIA—GOLD, SILVER, COPPER, LEAD, AND ZINC 1423 


TABLE 6.—Mine production of gold, silver, copper, lead, and zine in California 
in 1950, by counties, in terms of recoverable metal—Continued 


Copper Lead Zinc 
County Total 
— value 
Pounds Value Pounds Value Pounds Value 

JõĩÜ ¾ ũmꝛ g G ·nſ . d d ³ y $704, 335 
BHütté- A CIMA E K A DEE E ae 682, 139 
Calaveras. 196,700 | $40, 914 37, 900 $5, 117 651,000 | $92, 442 244, 674 
IS d AA PA EE 500 AAA 8 848 
II ͥ Ne eas Ca d 6 AAN mm ⁊ E EE PRE 135, 813 
Igel EE, AA OE E EA A Ae E 5, 552 
Hl y NEE 3. 372 

Peril 100 2111 Eee GER 61, 974 
ooo 437, 200 90, 937 | 31, 133, 900 4, 203,076 | 11, 501. 700 1, 641,761 | 7,007, 135 
e ß , ß, ñß , ß EE 225, 520 

/ ]ð] ð i NA A PA: A 7 

h/ O AS II A EEN NUM, HOMME 10, 378 
Madera E CERTO ONE GE, A ASS A EOS 41,167 
AE A , AS 2, 700 AA A 238, 241 
Ao WEE ES A y F 254, 790 
I Ee ü . 8 850 
Et ERN A E O NERONE. AAA GE EE 23, 916 
Monterey- NN EA AA d A AA PE En: 739 
JJCßõww le DEEN AAA y é K ß y 3, 734. 181 
IIC ] ĩ ⁵ w ] CEA ie y AA 36, 382 
PIUNISS Loc 8 8, 200 1, 706 100 ¡E EE dee Eis 13, M0 
Riverside 1, 300 270 45, 900 A AA 9, 314 
Sacramento...............]...... j ] ↄ ↄ⁰ÜðWG. ᷣ y EE RE, ICT 
San Bernardino 219, 300 45, 614 64, 900 8, 761 116, 900 16, 600 179, 434 
San Diego ... ..... rein VUE EE A EE ec. EE E RENE 1, 036 
San Joaquin and Stani- 

OATES OEC SER RR UP E E DE MAA E ꝗ RE 8 502, 203 
EEN 428, 200 89, 066 375, 500 50,692 | 2,772,400 | 393, 681 843, 410 
SIOF TB nca VE AMA AAA A 8 619, 719 
S A e 400 W) MENORES 484, 965 
Fl!!! x eels ae Grad 264, 197 
III soe AA 0 ]ĩðV- AAA AOS 8 56 
Tuolumne................. 1, 000 208 200 d EE 8 31, 268 
bilo A A On MEC A AAN Ne Mae Bye. chine 4 2, 279, 556 

Total:1950...........|1, 292, 000 268, 736 | 31,662,000 4. 274, 370 | 15, 102,000 2. 144, 484 | 22, 081, 859 
1949........... 1,298,000 | 255,706 | 20, 636, 000 3, 260, 488 | 14, 418, 000 1, 787, 832 | 20, 616, 562 


1 Excludes itinerant prospectors, ““snipers,” ''high-graders," and others who gave no evidence of legal right 
to property. 

3 Yuba County lode gold and lode silver included with Nevada County. 

3 Combined to avoid disclosure of individual output. 

* From property not classed as a mine. 


MINING INDUSTRY 


The 11-percent increase in total tonnage of ores and old tailings 
treated in 1950 compared to 1949 reflected the substantial increases 
in all base-metal ores except zinc ore and lead-copper ore. Silver ore 
treated (largely for the added value of its lead content) increased over 
1949, whereas output of gold ore and gold-silver ore declined in 1950. 
Despite the increased activity at mines and claims owing to the 
lifting of the moratorium on annual assessment work, actually 429 
mines reported production in 1950 compared to 432 in 1949. Lode 
mines produced 40 percent of the State gold and placer mines 60 
percent in 1950. 

The average recoverable gold content of gravel treated in 1950 
remained the same as 1949, whereas the yardage handled at placer 
mines decreased 1 percent compared with 1949. Bucket-line dredges 
washed 95 percent of the total gravel mined in the State and recovered 
90 percent of the total placer gold, and drag-line dredges washed 4 
percent of the total gravel handled and recovered 6 percent of the 
placer gold; fewer dredges of each type were operated in 1950 than in 
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1949. Thirteen suction dredges washed gravel in 1950 compared to 
11 in 1949, and more nonfloating washing plants (used in conjunction 
with mechanical excavators) were operated in 1950 largely at mines 
formerly exploited by hydraulic and hand methods. Hydraulic 
mines, drift mines, and hand-operated placers were a source of only 2 
percent of the total placer gold. 


ORE CLASSIFICATION 


California ores sold or treated in 1950 are classified in table 7. 
Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by class of ore or other source material, in terms of recoverable metal 


Material sold or 


S treated 
um- — : 
Seabee ber 11 5 SE Copper Lead Zine 
of ¿| Ore Old ounces) | ounces) (pounds) | (pounds) | (pounds) 
mines h tailings 
ore (short 
tons) 
Dry gold ore 193 | 372, 218 9,133 | 155, 811 49, 458 34, 200 38, 400 |.......... 
Dry gold-silver ore 4 767 1, 732 363 9, 735 9, 400 100, 700 |.......... 
Dry silver ore........... 8 1,060 |....... 7 7,935 500 45,100 |.......... 
Total. 204 | 374,045 10, 865 | 156, 181 67, 128 44, 100 184, 200 |.......... 
VOpperore- S 10 2, 473 17 1. 218 26, 831 440, 10oh bb 
OIB ( Cee 22 54, |......... 5,485 | 462, 472 90, 200 |19, 420, 500 | 1,730, 300 
Lead-copper ore 1 Oop eases 3 26 300 700 A 
Zinc ore 3 18, 4788 563 49, 959 553, 600 411, 200 | 3, 521, 700 
Zinc-lead ore 5| 87,067 |......... 365 | 447,191 | 163,700 |11, 645, 400 | 9, 550, 000 
Total lode mines... 243 | 536,359 10, 882 | 163, 815 1, 053, 607 |1, 292, 000 31, 662, 000 |15, 102, 000 
Gravel (placer opera- 
nens; A A 248, 303 AAA A tke eth 
Total: 1950 71727. 429 | 536, 359 10,882 | 412,118 1, 071. 917 |1, 292,000 31, 662, 000 15, 102, 000 
1949 7 432 | 491, 957 2,949 | 417, 231 783,850 |1, 298, 000 m, 636, 000 ee 415, 0,0 


1 Detail will not add to totals because some mines produce more than one class of ore. 

2 Content of copper ore includes gold and silver recovered from tungsten ore; silver and copper from 
pyritic ore (residue); copper from precipitates, and gold, silver, and copper from furnace cleanup, not in- 
cluded with material treated. 

3 Includes gold, silver and copper from tungsten ore; silver and copper from pyritic ore (residue); copper 
from precipitates and copper from furnace matte, not included with material treated. 


METALLURGICAL INDUSTRY 


In 1950, of the 547,241 tons of lode material (including 10,882 tons 
of old tailings) from California mines sold or treated during 1950, 94 
percent went to mills and 6 percent to smelters. Companies produc- 
ing most of the State lode gold and mines that concentrated the bulk 
of California base-metal ores operated their own metallurgical plants. 
Included with the few mills that received custom ore were: Burton 
Bros., Inc., Rosamond, treatment by cyanidation of material from 
Kern, Inyo, San Bernardino, and Los Angeles Counties; the Mojave 
Mining & Milling Co. (Martin Beck), Mojave, concentration of 
precious metal ore and lead ore from Kern, Invo, and San Bernardino 
Counties; and Butte Lode Mining Co., Randsburg, amalgamation and 
cyanidation of Kern and San Bernardino County ore. The Empire 
Star Mines Co., Ltd., Grass Valley, Nevada County, cyanided lots of 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by method of recovery, in terms of recoverable metal 


Method of recovery 


Dd EEN, 248,303 II A A 
Amalgamation............................-. 7 EE 8 
Cyanidat ion ʒü ꝓü [MMM M P 45,057 | 31, 66006... 
Smelting of ore and old tailings.............. k 1, 435, 400 
Smelting of concentrate 13, 666, 600 
Smelting of precipitates (copper). ll 45,500 |............].-...-...-.- 
Total: ih ci 412,118 | 1,071,917 15, 102, 000 

ht, AAA A AS 417, 231 783, 14, 418, 000 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore and old tailings treated at mills 


Concentrates shipped to 1 and recoverable 
me 


Old 
Ore 3 tail- Gold | Silver 
Copper Zinc 
(short ings (fine | (fine (pounds) 1 (pounds) 


I 40, 624 | 8, 350 19,386 | 4,146 13 96 JJ A 8 
1997 MAC % f „¶j f/ ] ꝛ ] ¹ ⁴ . A 
Calaveras. 11,766 |....... 1, 261 352 | 1,278 774 | 11,980 | 196, 500 37, 900 651, 000 
El Dorado..| 6,586 |....... ; JJ)! ³·˙ GE E 8 
8 r HEES 10 ))/)!..ü.(õ 8 
Humboldt.. 10 |....... M nen AA, W.. 8 
Imperial Zen. Ey ERA 1,725 OIG II AO A. AN A 8 
Inyo an 
Shasta 3_..| 126, 534 100 375 666 | 28, 209 3,087 ¡607,799 | 726,700 16, 607, 300 | 13,015,600 
Kern........ 11, 942 535 5, 692 7,835 2 202 „„ ß 
Lassen „%%% nn,. é 
Los A les . 45 12 5 34 % AA E 
Madera 100 |....... 84 16 1 8 VM AAA PAS 8 
Mariposa... 2, 561 2 801 167 34 138 1 2, 7000 
O 10 oo). ll ðWA ⁵ð⅛ðWö ðͤ AAN 
Mono „6688 / IA EE ASI . ou ooh ees 
Nevada 4238, 24155 43 103,051 | 430, 872 12 181 Ul d e uconillaweenasecebhetadew a end 
sasssa 4, 313 416 ) EE ASA AAA DEE 
Plumas .... 1 f Md MEA EEN 
Riverside... 62A |....... 2 1 33 43 411 600 28,800 |.........- 
Sacramento. 1133 49 "H EE E VE Lee E EE 
San Bernar- 
dino....... 1,830 |....... 297 120 20 162 589 400 2,400 |.......... 
San Diego.. 155 11 II/ ATRAE 
Sierra 19, 107 21 16, 750 3, 237 62 495 150 A AA 
Siskiyou....| 34,052 |....... 304 2 11 12. EE 400 1. luec 
Trinity.....| | 93 |....... 31 7 2 19 ¿Y CEI, ( MINA AAA 
Tulare...... 1 40 |. AA D, A O MOON EES 
Tuolumne.. 678 40 705 70 37 138 183 1, 000 N 
Total: 
1950. 504,801 | 9,133 | 152, 843 | 50,336 | 29. 740 5,391 ¡623,099 | 925, 200 16,679, 700 | 13,666,600 
1949..... 462, 941 | 2, 939 154,358 | 63,148 | 23, 289 7,437 (413,509 | 975,300 10,099, 600 | 12,738,000 


DEY A A RT IN 203 | 2,056 | 1,830 1, 500 6,100 |.......... 
A A 10 / A A 
ie e ss ace os eee | Oy ees . %0 |... 
ODE? ecb EN 767 114 | 23,998 | 318, 900 20, 200 |.......... 
ee 1 7 2, 704 516, 874 | 129, 200 15,606. 600 1, 208, 100 
EE 1,151 $5 
Zhou c uq ii om { 3347 374,858 |1423,600 1971. 700 11,807, 500 
, . eases 802 34 | 4,020 | 52,000 14, 900 651, 000 
Total: 19500000 29,740 | 5,391 |623,099 | 925,200 |16,679,700 | 13,666,600 


F'ot footnotes, see end of table. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by method of recovery (except placer) and class of material processed 
in terms of recoverable metal—Continued 


B. For ore and old tailings shipped directly to smelters 


Material treated 


Gold Silver : 
Ore | Old tail- | Une (fine 1 i 9 ae 
(short lings (short| 9Unees) | ounces) 
tons) tons) 


BY COUNTIES 


Amtudor....— 2 2a: Sate 20 esses 34 A A 8 
Calaveras 333 51 89 h E 
el Norte..------------------ Lu EG 22 Mitad 500 — 

Imperial... 20. | os erre d 13 I00 A es 
EE 27, 140 1, 732 3,419 | 362,056 67, 600 | 14, 900, 100 | 1,318, 500 
MIarbDOSB...uloes-zeme99] 3 24 177 eee ec ruses E ae 
lee. A Olas 21 ¡AAA AAA 86 
MOU AAN A WEE 2 )))) 886 
Monteree vv „ III // K E 
Plums ........:222225422524 1 17 9 84 8, 200 1909090 — 
Riverside C 14 453 7 17, 10 
San Bernardino 4,098 9 1. 792 12, 292 | 218, 900 116, 900 
San Dieeo S 43 L6 Sg EA A 8 
Shasta? oes 8 . 78 3, 483 71, 100 2,000 1... cón 
Ser 8 De Woes ease 17 )) 88 
Total: 1950 V. 31,558 1, 749 5,581 | 380,172 | 366,800 | 14, 982, 300 | 1, 435, 400 
O o 29, 016 10 4,888 | 289,428 | 322,700 | 10, 536, 400 | 1, 679, 400 

BY CLASS OF MATERIAL 

Dry gold..................... 1,365 A 1, 000 1,475 32, 200 600 |.......... 
Dry gold-silver............... 71 1, 732 152 4, 582 9, 400 100, 700 |.......... 
Dry silver IM AO 2 3, 846 400-1 A K 
Copper IM A 2, 473 17 1, 184 10,019 | 265,600 ĩ0 „ 
e EE „ 3,236 | 358, 611 58, 800 | 14,820,500 | 1, 307, 000 
Lead-copper.................. . 3 26 300 700 |.........- 
J. ͤ K 8 VOU PA 8 1,194 |.......... 2, 200 98, 300 
A 185 |.......... 4 419 100 57, 600 30, 100 
Total: 1950 31, 558 1, 749 5,581 | 380,172 | 366,800 | 14, 982,300 | 1, 435, 400 


1 Includes concentrates and gold, silver, and copper from tungsten ore not included with material treated. 

3 PS under “ore” include both raw ore and concentrates produced from that ore, amalgamanted or 
cyanided. 

3 Combined to avoid disclosure of individual output. 

* Includes ore milled and contained recoverable metal from Yuba County. 

* Includes gold recovered and sold as “natural gold.” 

* Content of copper ore from Shasta County includes gold, silver, and copper from furnace cleanup, copper 
from precipitates, and silver and copper from pyritic ore (residue) not included with material treated. 

? Includes gold, silver, and copper from furnace matte, copper from precipitates, and silver and copper 
from pyritic ore (residue) not included with material treated. 


concentrates and milled small tonnages of ore from mines in Sierra, 
Amador, Nevada, El Dorado, and Placer Counties on a custom basis. 
The lead plant of the American Smelting & Refining Co. at Selby, 
Contra Costa County—the State's only smelter treating principally 
nonferrous primary materials—resumed operations March 6, 1950, 
following settlement of a labor dispute that closed the plant December 
1, 1949. The Lippincott Lead Co. at Santa Ana, Orange County, 
reduced argentiferous lead ore in its blast furnace operated in conjunc- 
tion with a storage-battery plant. 
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TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in California 
in 1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 


Quantity 
Class of materia! treated 
(short tons) Gold (fine | Silver (fine; Copper Lead Zinc 
ounces) ounces) (pounds) | (pounds) | (pounds) 


CONCENTRATE SHIPPED TO SMELTERS 


Dry PONG ME 293 2, 058 1, 832 2, 255 6, 682 ( 


Dry gold-silver............... 10 136 1 B05: AE NEE, EOS 
Dry silver.................... | al a 14 58 C 
,, eec eee eren KR 707 114 23, 998 325, 414 33, 584 107, 812 
1 FFC d 151 2, 704 516, 874 152,377 | 15, 946, 497 1, 679, 290 
NO A 88 1,1 

ß Pu ) 1347 | 174,858 | 1483,467 11, 011, 1461 12, 239, 355 
ZlnG-coptner. 802 52 6, 185 64, 958 24, 849 731, 509 
Total: 19500 29, 740 5,411 625,266 | 1,028,529 | 17,022, 991 | 14,757,966 
E eae 23, 289 7, 457 417,023 | 1,091,328 | 10,336,797 | 13,597,359 

ORE AND OLD TAILINGS SHIPPED DIRECTLY TO SMELTERS 
Dry gold ore 1, 365 1, 000 1, 477 33, 039 8 

Dry gold-silver ore and old 

tailings. ss 1, 803 152 4, 582 12, 581 103, 322 |............ 
Dry silver ore 93 2 3, 923 I DRIN 
Copper ore ? and old tailings. - 2, 490 1, 185 10, 050 274, 193 | occiso cree EE 
Lead ore 27,217 3, 236 358, 717 68, 456 | 15, 088, 829 1, 858, 356 
Lead-copper ore 3 3 26 305 ¿PA 
Zinn 88 Lt AAA ¡AAA 2, 233 122, 022 
Zinc-lead ore 185 4 419 258 58, 623 41, 477 
Total: 1950 ........... 33, 307 5, 582 381, 059 389, 281 | 15, 254, 409 2, 021, 855 
19400... eu ono 29. 026 4, 894 302, 680 363, 019 | 10,765, 787 2, 272, 170 


! Combined to avoid disclosure of individual output. 
3 Content of copper ore includes gold, silver, and copper from furnace cleanup; copper from precipitates; 
and silver and copper from pyritic ore (residue), not included with material treated. 


REVIEW BY COUNTIES AND DISTRICTS 
AMADOR COUNTY 


East Belt District.—Garibaldi Bros. worked the Garibaldi mine from 
February 15 to August 26, 1950, and recovered 89 ounces of gold and 
13 ounces of silver from 12,000 cubic yards of gravel handled by 
dragline and trommel. 

Mother Lode District.—Central Eureka Mining Co. operated the 
Old Eureka mine throughout 1950 and treated 39,993 tons of ore; 
16,146 ounces of gold and 3,373 ounces of silver were recovered by 
amalgamation of ore and 2,992 ounces of gold and 702 ounces of 
silver by cyanidation of concentrates. 


BUTTE COUNTY 


Oroville District.—Yuba Consolidated Gold Fields operated three 
Yuba-type electric bucket-line dredges throughout 1950 on claims 
adjoining the Feather River. Gold Hill Dredging Co. worked its 
Kister electric bucket-line dredge from January 1 to June 30. 1950. 
7 miles south of Oroville on the east side of the Feather River. 
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CALAVERAS COUNTY 


Campo Seco District.— Penn Chemical Co. operated the Penn mine 
from July 1 through December 31, 1950; 7,611 tons of zinc ore milled 
yielded 389 tons of concentrate containing in gross metal 80 ounces 
of gold, 7,186 ounces of silver, 147,382 pounds of copper, 33,584 
pounds of lead, and 107,812 pounds of zinc; 802 tons of concentrate 
containing 52 ounces of gold, 6,185 ounces of silver, 64,958 pounds of 
copper, 24,849 pounds of lead, and 731,509 pounds of zinc; and 6 
tons of concentrate containing 141 ounces of gold, 106 ounces of 
silver, 190 pounds of copper, and 483 pounds of lead. The concen- 
trates were shipped to lead, copper, and zinc smelters. 

East Belt District.—Blackstone Mine worked the Blackstone mine 
throughout 1950 and milled 2,500 tons of ore; gold and silver were 
recovered by amalgamation, and flotation concentrate shipped to a 
smelter yielded gold, silver, and some lead. 


DEL NORTE COUNTY 


Monumental District. Raymond Mitchell and E. C. Matthews 
worked the Monumental Consolidated mine for & short period in 
1950 and shipped ore containing gold, silver, copper, and lead to a 
smelter. 

EL DORADO COUNTY 


East Belt District. —Hazel Creck Mine worked the Hazel Creek mine 
6 miles southeast from Pollock Pines in 1950 and shipped ore contain- 
ing gold and silver to a custom-cyanide plant for treatment. 

Mother Lode District. River Pine Mining Co., Ltd., operated a 
dragline with a 2-cubic yard bucket and a floating washing plant, both 
Diesel-powered, on the North Fork of the Cosumnes River through- 
out 1950. Lode-gold mines worked during the year included the 
Alhambra, Clysdale, El Dorado, Argonaut, Grit, Shaw, and Clayton. 

West Belt District.—Wentworth, Mann & Smith developed the 
Sugar Loaf mine for 3 months in 1950 and recovered 21 ounces of gold 
iid 2 ounces of silver by amalgamating the ore. 


FRESNO COUNTY 


Friant District.—Pacific Coast Aggregates, Inc., and the Anderson 
Rock Plant recovered gold and silver incident to operation of their 
commercial rock and gravel plants. L. A. Purinton operated a suction 
dredge for 45 days in 1950. 


HUMBOLDT COUNTY 


Orleans District.—Luthena White and Fred Ray hydraulicked the 
Pearch mine during 1950, recovering gold and some silver. 


IMPERIAL COUNTY 


Cargo Muchacho District. —Holmestake Mining Co., Inc., worked 
the Cargo Muchacho mine from July 1 to December 31, 1950, and 
recovered 1,718 ounces of gold and 415 ounces of silver from 5,686 
tons of ore by cyanidation at the company rebuilt mill. 

232294—853— —91 
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INYO COUNTY 


Bishop (Pine Creek) District.—The United States Vanadium Corp. 
operated the Pine Creek mine throughout 1950 and produced by flota- 
tion a copper concentrate containing a substantial quantity of silver 
and some gold as a byproduct from ore treated primarily for tungsten. 

Cerro Gordo District.—Santa Rosa Mining Co. worked the Santa 
Rosa mine in 1950 and shipped ore containing values in gold, silver, 
copper, and lead to a smelter. 

Coso District.—Anaconda Copper Mining Co. operated the Darwin 
group of mines throughout 1950. The lead concentrate and zinc con- 
centrate produced from the zino-lead sulfide ore and treated at the 
company 300-ton flotation mill were shipped to smelters. In addition 
eer ore containing gold, silver, copper, and zinc was shipped for direct 
smelting. 

Modoc District.—Ross Finley & Tom Vignich operated the Min- 
nietta mine throughout 1950; 800 tons of ore milled at the company 
40-ton gravity plant yielded 53 tons of concentrate containing in 
gross metal 3 ounces of gold, 2,827 ounces of silver, 162 pounds of 
copper, 44,247 pounds of lead, and 9,472 pounds of zinc. In 
addition, 140 tons of direct smelting ore (containing 10 ounces of gold, 
4,221 ounces of silver, 755 pounds of copper, 33,071 pounds of lead, 
and 39,218 pounds of zinc) were shipped. Foreman & Skinner 
- operated the Defense mine and A. L. Foss worked the Surprise mine 
in 1950; values in gold, silver, copper, and lead were recovered from 
the ores shipped to a smelter. 

Resting Springs District.—Anaconda Copper Mining Co. operated 
the Shoshone group of mines throughout 1950. Sulfide flotation 
of the lead ore followed by flotation of oxidized lead minerals, using 
a sulfidizer, yielded a lead concentrate containing gold, silver, copper, 
and zinc. The concentrate and lead ore (containing substantial 
quantities of gold and silver and some copper and zinc) were shipped 
to smelters. 

Slate Range District.—Louis Warnken, Jr., shipped 1,732 tons of 
tailing containing values in gold, silver, copper, and lead from the 
Gold Bottom mine dump. Ned E. Raymond shipped 43 tons 
of dump ore containing values in silver, lead, and zinc from the 
Ophir mine. 

South Park District.—Harry A. Briggs shipped 40 tons of ore 
containing in gross metal 4 ounces of gold, 179 ounces of silver, 159 
pounds of copper, 13,379 pounds of lead, and 14,335 pounds of zinc 
to a smelter in 1950 from the Red Cloud mine. 

Ubehebe District. —Lippincott Lead Mines worked the Lead King 
(Lippincott) mine in 1950 and consigned argentiferous lead ore to the 
Lippincott reduction works at Santa Ana, Calif. 

White Mountains District.—Morris Albertoli operated the Hope 
group of claims from October 1 to November 15, 1950, and shipped 
(to a smelter) 47 tons of ore containing in gross metal 1 ounce of 
gold, 405 ounces of silver, 95 pounds of copper, 9,313 pounds of lead, 
and 7,000 pounds of zinc. 
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KERN COUNTY 


Mojave District.—Burton Bros., Inc., operated its cyanide mill 
throughout 1950 on ore from the Tropico and Cactus Queen mines and 
in addition treated ores from other mines in the Mojave district, 
including the Amethiste, Elephant-Eagle, and Standard. Mojave 
Mining & Milling Co. (Martin Beck) concentrated gold and silver 
ores from mines in the Mojave district, including the Whitmore, 
Blue Bird, Bob Tail, Liberty, Pride of Mojave, Yellow Dog, and 
Red Wing. Concentrates were shipped to a smelter. 

Randsburg District.—Butte Lode Mining Co. operated the Butte 
Lode mine throughout 1950 and recovered gold and silver by amalgam- 
ating 327 tons of ore and cyaniding 500 tons of tailings. In addition, 
1,315 tons of custom ore from other Randsburg district mines, includ- 
ing the Pioneer (in San Bernardino County), Big Dyke, Hard Cash 
(California), Nancy Hanks, Josephine, and Florence, were amalgam- 
ated. King Soloman Lease, E. B. Atkinson, partner, operated the 
Yellow Aster mine in 1950 and recovered gold and silver by amal- 
gamation at the lessee’s mill. 


LOS ANGELES COUNTY 


San Gabriel District.—San Gabriel Valley Placers recovered 86 
ounces of gold and 12 ounces of silver as by-products of the Azusa 
Rock & Sand Co. aggregate plant operation. 


MADERA COUNTY 


Chowchilla River District.—Suction dredges were operated by the 
Chowchilla Dredge Co., L. R. Casteel, Howell Bros., Verne Snyder, 
and Merlyn Taylor in 1950. 

Fresno River (Dennis) District.—Sherwood Green operated a 10-inch 
suction dredge at Hensley Bridge from January to September 1950; 
73 ounces of gold and 24 ounces of silver were recovered from 25,000 
cubic yards of gravel washed. Robert Brock, Elmer Holiday, Ernest 
Noble, and Ernest Smith also operated suction dredges in 1950. 


MARIPOSA COUNTY 


East Belt District.—Glenn-Steintorf Co. milled ore from the Marble 
Springs mine in 1950 and recovered gold and silver by amalgamation; 
concentrate shipped to a smelter contained gold, silver, and some 
copper and lead. Other mines that operated during the year included 
Mexican Diggings (R. H. Jackson), Schroeder group (Schroeder 
Mines), and Williams Bros. mine. 

Hunter Valley (Hornitos) District—Thurman & Wright dredged on 
Burns Creek from January 19 to September 25 and from November 
25 to December 31, 1950, using a dragline with 5-cubic yard bucket 
and a Bodinson floating washing plant, both electrically powered. 

Mother Lode District.—Gold ore from a number of mines worked 
during 1950 (including the A. J. claim, Combination and Blue Bird 
claims, Diltz Oro Grande, Lucky Boy, Nutmeg, and Specimen) was 
treated by amalgamation. 
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MERCED COUNTY 


Merced River (Snelling) District.—Snelling Gold Dredgeing Co. 
operated a Yuba electric bucket-line dredge with 66 7-cubic foot 
buckets adjacent to the Merced River between Snelling and Merced 
Falls throughout 1950. l 

MONO COUNTY 


Masonic District.—Sarita Milling Co. cyanided 3,575 tons of ore 
from the Sarita and Pittsburg mines from May 15 to September 10, 
1950, recovering gold and silver. 


NEVADA COUNTY 


French Corral District. —R. 'L. Forkner operated the French Bar 
mine from September 1 to December 15, 1950, using a mechanical 
excavator in conjunction with a vibrating screen and sluice boxes; 
220 ounces of gold and 21 ounces of silver were recovered from 5,000 
cubic yards of gravel washed. 

Grass Valley-Nevada City District.—Idaho Maryland Mines Corp. 
operated the Idaho and Brunswick units throughout 1950, treating 
gold ore by amalgamation followed by cyanidation of concentrates 
at the company 900-ton concentrating mill and 30-ton cyanide plant. 
A mine fire on September 4, 1950, caused only minor operational 
delays. The Empire Star Mines Co., Ltd., treated ore from the Em- 
pire Star group of mines in Nevada County and the Browns Valley 
group in Yuba County by amalgamation and cyanidation throughout 
1950; ore and concentrates from several neighboring properties also 
were treated on a custom basis at the Grass Valley 500-ton mill and 
cyanide plant. 

Washington (North Bloomfield) District.—Ancho Erie Mining Co. 
operated the Ancho & Erie group throughout 1950, recovering gold 
and silver by amalgamation and cyanidation at the company 200-ton 
concentration mill and 6-ton cyanide plant. Several placer mines 
were operated in 1950, including the Biglow (Cliff Frazier), Eastman 
(Crescent Pacific Mining Co.), Howie group (Howie Mining Co.), 
Omega (Goldfield Consolidated Mines Co.), Relief Hill (Western Gold, 
Inc., and lessees, and Waukashau (Mellott & Mellott). 


PLACER COUNTY 


Auburn (Penryn) District. —The Mary Len mine, formerly worked 
by Mary Len Mine (a partnership), was operated by A H. L. Mining 
Co. for 6 months in 1950; 294 tons of gold ore were treated by amal- 
5 flotation concentrates were shipped to a custom-cyanide 

ant. 

j PLUMAS COUNTY 


Greenville District. —E. R. Lewis operated the L € L mine from 
April 1 to November 1, 1950, and amalgamated 45 tons of ore and 
1 ton of old tailings. 

La Porte District.—A. T. Merian worked tailings at the Jumbo mine 
by sluicing and at the Lucky Bend mine by dragline dredging in 1950. 
Gold and silver were recovered. The dragline dredge subsequently 
was operated in the Strawberry district, Yuba County. 
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RIVERSIDE COUNTY 


Dale District.—Lyman Webster, Leslie Spell, and Arthur Becker 
operated the Oro Mega mine from January 1 to May 5, 1950; 500 
tons of ore milled at the Ivanhoe plant yielded 31 tons of lead con- 
centrate containing gold, silver, and some copper. 

Ironwood District.—Dan Figueroa € Sons worked the Bald Eagle 
mine from November 5 to December 15, 1950, and shipped 56 tons 
of lead ore containing some gold, silver, and copper to a smelter. 


SACRAMENTO COUNTY 


Cosumnes River District.—Cosumnes Gold Dredging Co. operated 
a bucket-line dredge near Sloughhouse in 1950. Mountain Gold 
Dredging Co. worked the Van Vleck property by dragline dredging 
from January 1 to October 20, 1950. 

Folsom District. The Natomas Co. operated six bucket-line dredges 
(one 9 months, one 11 months) and four units 12 months in 1950 near 
the American River. According to the company annual report for 
1950, normal production was maintained while operating costs were 
lower due mainly to a decrease in repair requirements for the year. 
Capital Dredging Co. worked two bucket-line dredges 5 miles south 
of Folsom throughout 1950. Fair Oaks Gravel Co. recovered as 
byproducts 147 ounces of gold and 11 ounces of silver from 50,424 
cubic yards of material washed at its commercial gravel plant on the 
American River. General Dredging Co. operated a dragline dredge 
near Natoma the entire year. 


SAN BERNARDINO COUNTY 


Buckeye District.— Donald F. Love shipped gold ore and copper ore 
from the Roosevelt-Bagdad Chase mine to a smelter in 1950; substan- 
tial quantities of gold, silver, and copper were recovered. 

Clark Mountain District.—Carbonate King Mines developed the 
Carbonate King group in 1950; 52 tons of ore containing in gross metal 
18 ounces of silver, 15,271 pounds of lead, and 9,121 pounds of zinc 
were shipped to a smelter. Edward Koppelman shipped zinc-lead ore 
to a smelter from the Kally mine, and Mohawk Mines, Inc., shipped 
lead ore to a smelter from the Mohawk mine in 1950. 

Ivanpah (Bullion) District.—Alloy Mining Co. operated the New 
Trail group throughout 1950 and shipped 566 tons of ore containing 
in gross metal 92 ounces of gold, 3,376 ounces of silver, and 63,800 
pounds of copper to a smelter. J. Q. Little shipped 151 tons of zinc 
carbonate ore containing some silver and lead to a slag fuming plant 
in 1950. 

Randsburg District.— Rhoades, Kirkland, Ralston & Ralston shipped 
496 tons of gold ore to a custom mill from the Pioneer group from 
January 1 to November 15, 1950; gold and silver were recovered by 
amalgamation. Surcease Mining Co. operated a dry-land dredge at 
the Super Mold mine from January 1 to April 18, 1950; 13,107 cubic 
yards of gravel yielded 481 ounces of gold and 100 ounces of silver. 

Whipple Mountains (Monumental) District—Gold Trail Mine 
operated the Gold Trail group for a short time in 1950 and shipped 
58 tons of ore (including ore mined in 1949), containing in gross metal 
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38 ounces of gold, 6 ounces of silver, and 2,629 pounds of copper to 
a smelter. - 
SAN JOAQUIN COUNTY 


Comanche District.—The Gold Hill Dredging Co. worked its Lower 
5 bucket-line dredge throughout 1950 along the Mokelumne 
iver. 
SHASTA COUNTY 


Cow Creek (Ingot) District.—Coronado Copper & Zinc Co. operated 
the Afterthought mine from August ilirough December 1950. Zinc 
concentrate and zinc-lead-copper concentrate produced from the zinc 
ore milled at the company 100-ton plant were shipped to smelters. 

Redding District.— Thurman Gold Dredging Co. operated its Yuba 
electric bucket-line dredge on Clear Creek throughout 1950. Roy S. 
Olson worked the Battams property by dragline dredging in 1950, 
and A. J. Jackson operated a small dragline dredge near Buckeye 
from January 2 to April 2, 1950. 


SIERRA COUNTY 


Alleghany District.—John O’Donnell worked the Kate Hardy mine 
throughout 1950; 2 tons of high-grade ore yielded 983 ounces of gold 
and 216 ounces of silver. Milling ore was stockpiled. The Original 
Sixteen to One Mine, Inc., operated its Original Sixteen to One Mine 
throughout 1950 and recovered gold and some silver by amalgamation 
and from concentrate shipped to a smelter. 

Downieville District.—Best Mines Co. acquired the Brush Creek 
Mine lease in March 1950 and operated the Brush Creek mine through 
December. Gold and silver were recovered by amalgamation at the 
100-ton Best mill and from concentrates cyanided at a custom mill. 


SISKIYOU COUNTY . 


Klamath River District. Reeves Ranch Dredging Co. worked its 
bucket-line dredge 1 mile from Happy Camp from January 1 to 
October 1, 1950. K. C. Columbia Mines, Inc., milled 200 tons of ore 
from the K. C. Columbia mine dump on McKinney Creck and re- 
covered gold and silver by &malgamation; 2 tons of concentrate 
shipped to a smelter contained in gross metal 11 ounces of gold, 12 
ounces of silver, 446 pounds of icad, and 48 pounds of zinc. 

Salmon River District.—Hydraulic mines operated in 1950 included 
the Boulder Gulch group (Northwestern Mining Co.), Emma group 
(N. S. Dysert), Farnsworth (E. A. McBroom), Good Luck (Ted 
Finn), Joubert (Louis J. Joubert and lessees), Judge (Judge Hydraulic 
Mine), Rainbow group (W. M. Durch), and Whites Gulch (Alex 
Markon & Arthur Johnson). 

Scott River District.—French Gulch Dredging Co. terminated oper- 
ation of its bucket-line dredge at Indian Creek placer November 8, 
1950. Yuba Consolidated Gold Fields operated a bucket-line dredge 
near Callahan throughout 1950. Emmor W. Little worked the Star 
mine on McAdams Creek by drag-line dredging throughout 1950. 
The Mill Creek Co. operated the Quartz Hill mine from May 7 to 
December 31, 1950. Ore amalgamated yielded gold and silver; con- 
centrates produced were not treated. 
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STANISLAUS COUNTY 


Tuolumne River (La Grange) District.—La Grange Gold Dredging 
Co. operated dredge No. 4 equipped with 62 10-cubic-foot buckets on 
the Tuolumne River bottom throughout 1950. 


TRINITY COUNTY 


Deadwood District.—Brown Bear Mines worked the Brown Bear 
mine from March to August 1950; 80 tons of ore were treated at the 
company 80-ton flotation plant and 2 tons of concentrate shipped to a 
smelter yielded gold and some silver. 

Hayfork District.—T. C. Kelly operated the Kelly mine sporadically 
in 1950 and treated gold ore by amalgamation. M. M. Fariss and 
Jo Dowdell hydraulicked the Home Extension group from February 
to April 1950. 

Trinity River District. —Goldfield Consolidated Mines Co. and 
Warren Gilzean, lessee, hydraulicked the Barthol-Jacobs (Red Hill) 
property from January 1 through May 31, 1950. Bennett Mining 
Co. hydraulicked the Bennett mine near Big Bar for 118 days in 1950. 
Other hydraulic mines worked included the Gold Dollar, Hickey, Rex, 
and Swanson. Fairview Placers operated a bucket-line dredge near 
Minersville throughout 1950. 


TUOLUMNE COUNTY 


East Belt District. —Stobaugh & Ray worked the Fidelity mine 
throughout 1950 and recovered 434 ounces of gold and 26 ounces of 
silver from 15 tons of ore amalgamated. In addition, 793 pounds of 
gold concentrate were shipped to asmelter. Other gold mines operated 
in the district included the Golden Star (George and John Miller), 
Hopeful (Gust Nystrom), Lucky Strike (Mel Coeur), and Tip-Top 
(A. C. Weaver). 

Mother Lode District.—Terminal clean-up of the Eagle Shawmut 
mill was made by W. R. Leedom in 1950. Ralph W. and Jo Tapley 
recovered a substantial quantity of gold and some silver from the 
Ford pocket mine in 1950 by hand mortar and batch mill. 


YUBA COUNTY 


Browns Valley District.—Empire Star Mines Co. and lessees 
operated the Browns Valley group through the Dannebroge shaft 
during 1950 in conjunction with the company's Nevada County 
properties. | 

Yuba River District.—Yuba Consolidated Gold Fields operated 
its fleet of five bucket-line dredges in the Yuba River Basin through- 
out 1950. 


Colorado 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. Martin 


A 
GENERAL SUMMARY 


LTHOUGH fewer mines producing gold, silver, copper, lead, and 
A zinc operated in Colorado in 1950 than in 1949, the average 
output per mine, measured in value of recovered metals, was 
the highest since the counting of mines on a comparable basis was 
begun in 1904. With 232 mines producing in 1950, the total value of 
the output of the five metals was $29,323,268, compared with 282 
mines and $27,474,322 in 1949 and a yearly average of 688 mines and 
$25,070,753 from 1904 to 1948. The count of mines includes all lode 
mines, placers, prospects, and dumps that produced one or more of 
the five metals. Zinc represented 44 percent of the total value in 
1950, lead 25 percent, gold 16 percent, silver 11 percent, and copper 4 
percent. Changes from 1949 in quantity of output were a decrease of 
4 percent in zinc and increases of 1 percent in lead, 21 percent in silver, 
27 percent in gold, and 31 percent in copper. 
xcept for two placer operations, continuous mining centered in the 
districts producing chiefly base metals or gold and silver along with 
base metals. The Upper San Miguel, Red Cliff (Battle Mountain), 
and Leadville districts had large increases in production and together 
contributed 79 percent of the total zinc, 77 percent of the copper, 60 
percent of the lead, 58 percent of the gold, and 48 percent of the silver. 
The heaviest decline was in the Ten Mile (Kokomo) district, where 
the Victory-Lucky Strike-Wilson-McKinley group of mines, one of 
the State’s leading producers, closed April 19. Output from the 
famous Cripple Creek gold district was the smallest since mining was 
begun there in 1891. Savers other important gold districts had little 
or no output. 
All tonnage figures are short tons and “dry weight"; that is, they 
do not include moisture. 
The value of the metal production reported herein has been cal- 
culated at the prices shown in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 
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Gald 1 Silver 3 Copper! Lead ? 
Year (per fine (per fine (per (per 

ounce) ounce) pound) pound) 
A . AT $35. 00 $0. 808 $0. 162 $0. 109 
/// te Sete eee Ee 35. 00 . 905 . 210 . 144 
E 35.00 905+ 217 .179 
!!; 8 35. 00 905+ . 197 . 158 
1950 ———————— ———— ——Q 35. 00 905+ . 208 .135 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 


? Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to 


Dec. 31, 1947—$0.905; 1948-50—$0).9050505. 
3 Yearly average weighted 
cludes bonus payments by O 


rice of all grades of primary metal sold by producers. 
ce of Metals Reserve for overquota production. 


Price in 1946-47 In- 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Colorado, 
1946-50, and total, 1858-1950, in terms of recoverable metal ! 


Mines producing | Ore sold or | Gold (lode and placer) | Silver (lode and placer) 
Year treate 
(short 

Lode Placer tons) Fine ounces| Value  |Fine ounces Value 
A 235 28 1, 463, 496 142,613 | $4, 991, 455 2, 240, 151 $1,810, 042 
197 di 290 33 1, 544, 694 168, 279 5, 889, 765 2, 557, 653 2, 314, 676 
1948. 271 2 1, 438, 119 154, 802 5, 418, 070 3,011, 011 2,725, 117 
194999. 255 27 1, 262, 355 102, 618 3, 591, 630 2, 894, 886 2, 620, 018 
LL A 202 30 1,372, 744 130,390 | 4, 563, 650 3, 492, 278 3, 160, 688 
1858195000 (2 39, 614, 032 880, 368, 084 742, 382, 500 578, 390, 624 

i 
Copper | Lead Zine 
Year Total value 

Short Value Short Value Short Value 

tons tons tons 
1946 ............- 1, 754 $568, 206 17, 036 | $3, 713, 848 36, 147 | $8, 819, 868 $19, 903, 509 
Id illie s 2, 150 903, 000 18, 696 5, 384, 448 38, 745 9, 376, 200 23, 865, 179 
1918... 2, 298 997, 332 25, 143 9, 001, 194 45,164 | 12,013, 624 30, 155, 337 
POND adic otc enimad 2, 403 946, 782 26, 853 8, 485, 548 47,703 | 11,830, 344 27,474, 322 
199) ui 3,141 , 306, 656 27, 007 7, 291, 590 45, 776 | 13, 000, 384 29, 323, 268 
1858-19500. 260, 703 | 70, 439, 139 2, 559, 581 |269, 074, 943 1, 516, 586 249, 481, 030 2, 047, 753, 820 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 
re-treated; and ore shipped to smelters during calendar year indicated. 
2 Figure not available. 


TABLE 3.—Gold and silver produced at placer mines in Colorado, 1946-50, in 
fine ounces, in terms of recoverable metal 


Gravel mechanically handled 


Small-scale hand 


Total 
Year methods ! Nonfloating wash- | Bucket-line and 
ing plants 3 dragline dred ges 
Gold Silver Gold Silver Gold Silver 

LA Lo A 89 15 19, 036 3, 514 20, 172 3, 698 
EE 243 52 16, 400 3,243 17,573 3, 451 
1948.. 2...20 —éöui 106 29 12, 479 2, 680 13, 247 2,812 
II C 137 33 12, 231 2, 652 13, 143 2. 801 
S scccoscaeceae 83 21 18, 084 3, 522 19, 413 3, 739 


! Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, rockers, dry washers, etc. 

! [ncludes all placer operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ''dry-land dredge.” 
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Gold.—Of the 130,390 fine ounces of gold produced in Colorado in 
1950, San Miguel County contributed 41 percent, Lake 16 percent, 
Park 13 percent, San Juan 11 percent, Eagle and Teller, each 4 per- 
cent, and other counties 11 percent. Cripple Creek, ordinarily the 
State's largest gold-producing district, had little output in 1950, as 
there was no market for the mill-grade ore. The new Carlton custom 
mill, built to replace the old Golden Cycle mill as & market for the ore, 
was nearly completed in 1950. Dry gold and silver ores yielded 43 
percent of the State total gold, zinc-lead and zinc-lead-copper ores 
39 percent, placers 15 percent, and other ores 3 percent. The leadin 

old-producing properties, in order of rank, were Smuggler Union- 
ontana group (Telluride Mines) at Telluride, Treasury Tunnel- 
Black Bear (Idarado) in San Miguel County, Resurrection at Lead- 
ville, South Platte Dredging Co. dredge near Fairplay, and 
Shenandoah-Dives group near Silverton. 

Silver.—Production of silver in Colorado totaled 3,492,278 fine 
ounces in 1950 compared with 2,894,886 ounces in 1949. Dry gold 
and silver ores yielded 45 percent of the State total silver, zinc-lead 
and zinc-lead-copper ores 43 percent, lead ore 7 percent, and other ores 
and placer gravel 5 percent. The leading producers of silver were the 
Eagle mine in Eagle County, Treasury Tunnel Black Bear (Idarado) 

oup in San Miguel County, Shenandoah-Dives group near Silverton, 
peñas Mining Co. group at Creede, and Smuggler Union-Montana 
group at Telluride. 
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FIGURE 1.—Value of mine production of gold, silver, lead, and zinc and total value of gold, silver, copper, 
15 and zinc in Colorado, 1870-1950. The value of copper has been less than $2,000,000 annually, except 
a ſew years. 


Copper.—The State output of copper increased from 2,403 tons in 
1949 to 3,141 tons in 1950. The Idarado Mining Co., which makes a 
copper concentrate from complex gold-silver-copper-lead-zinc ore 
mined in San Miguel County, was the principal copper producer. 
The Eagle mine in Eagle County shipped copper-silver-gold ore; and 
several mines, mostly in the San Juan region, shipped lead or bulk 
concentrates containing considerable copper. 
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Lead.—The price of lead dropped from 12 cents to 10.5 cents a 
pound between January 1 and March 14, 1950, and did not rise above 
12 cents until August 15. Further advances raised the price to 17 
cents October 31, but the average yearly price (13.5 cents) was the 
lowest since 1946. The Colorado output of recoverable lead amounted 
to 27,007 tons in 1950 compared with 26,853 in 1949. San Miguel 
County contributed 29 percent of the State total lead, Lake County 
24 percent, San Juan 13, Eagle 8, Summit 6, Mineral 5, and other 
counties 15 percent. Zinc, zinc-lead, and zinc-lead-copper ores 
yielded 70 percent of the total lead, gold and silver ores 20 percent, 
and lead, lead-copper, and copper ores 10 percent. The larger lead- 
1 mines, in order of rank, were the Resurrection, Treasury 

nnel-Black Bear (Idarado), Smuggler Union-Montana, Eagle, and 
Emperius Mining Co. group. 

Zinc.—After increasing 4 years in succession, the production of 
recoverable zinc in Colorado showed a small decrease in 1950; the out- 
put was 45,776 tons compared with 47,703 tons in 1949. Eagle 
County produced 44 percent of the State total zinc, San Miguel 
County 19 percent, Lake 16, Summit 8, and other counties 13 percent. 
Zinc, zinc-lead, and zinc-lead-copper ores yielded 93 percent of the 
total zinc. The leading zinc-producing mines, in order of rank, were 
the Eagle, Treasury Tunnel-Black Bear (Idarado), Resurrection, 
Victory (American Smelting & Refining Co. Kokomo unit), and 
Smuggler Union-Montana. l 

In Summit County depletion of ore reserves in the Victory-Lucky 
Strike-Wilson-McKinley group of mines at Kokomo caused this large 


TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Colorado 
in 1950, by counties, in terms of recoverable metal 


Minesproducing| Gold (lode and placer) | Silver (lode and placer) 


County 
Ä EEN EEN 
Boulder... A ens cere rcr 
ee um cetus t 2, 
Clear Creek 76, 
üsltep:. 2 a 
Dolores 65, 820 
!( ⁵¼ 8 605, 896 
Fremont... EE 19 
DU at 285 
ETT MN 66, 323 
Hinsdale... tegt eege 1, 554 
JÉffetSsoH. A AA, 8 ge n. 
Boi e M 8 : 
oe r EME 1, a 
ORs As ee eee .. 
Mineral......................-.......- 312, 466 
Montezuma. ....................-.... 1, 068 
an MONDE EE 215, 421 
P/ eege 10, 284 
Pitkin. EE 27, 938 
ue EE 535 pH 
an wer EE E p 
San Miguel 742, 261 
( ᷣͤ (K ed elt 138, 775 
RUE REES 1, 754 
Total? 195022. 563, ; 3, 160, 688 
1949. A 8 102,618 | 3,591,630 | 2,894, 886 2, 620, 018 
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TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Colorado 
in 1950, by counties, in terms of recoverable metal —Continued 


Copper Lead Zinc 
Total 
County ege: 
Short tons Value  |Shorttons| Value  |Shorttons| Value 

Adami: cos A cla hyddddd y AA ec eR ti $31, 939 
Boulder................ 14 $5. 824 155 $41, 850 3 $852 175, 641 
Chaffee................ 1 416 79 21, 330 2 568 32, 444 
Clear Creek............ 13 b, 408 314 84. 780 152 43, 168 325, 032 
e AA PA 5 1:390 AA A 1, 700 
Dolores 35 14, 560 1,138 307, 260 1, 365 387, 660 777, 794 
¡A 326 135, 616 2, 110 569, 700 19,956 | 5, 667, 504 7,175, 976 
Fremont AM GE, A ete . 4 , 136 1, 190 
f AA ES 3 !!! PA 4, 035 
Gunnison.............. 20 8, 320 697 188, 190 995 282, 580 548, 738 
Hinsdale. .............. 1 416 6, 210 5 1,420 10, 405 
// E ⁰³Üũé¹y WEE WË 4. 814 
„FCC eee nes 152 63, 232 6,392 | 1,725, 840 7,392 | 2,099, 328 4, 877, 667 
bs. Plates AA A ISA PO ARA PA O 3, 441 
) IA AE AMA yd y 402 
ineralllJ 34 14, 144 1, 422 383, 940 873 247, 932 986, 587 
Montezuma............ 1 P/ TFT DEE 9. 009 
, cee 190 79, 040 1. 100 297, 000 909 258, 156 1,024, 617 
Park EE 14 5, 824 15, 660 255 72, 420 675, 423 
HI!! AA 8 67 18, 090 21 5, 964 52, 482 
Bosuache 24 9, 084 404 109, 080 232 65, 888 236, 528 
San Juan 345 143, 520 3, 392 915, 840 1, 295 367, 780 2, 453, 255 

San Miguel............ 1, 953 812, 448 7,937 2, 142, 990 8, 881 2, 522, 204 
Summit................ 18 7, 488 1,711 461, 970 3, 436 975, 824 1, 613, 597 
JE AAA rS cett e 8 204, 019 
Total: 1950....... 3, 141 1, 306, 656 27,007 7, 291, 890 45,776 | 13, 000, 384 29, 323, 268 
Ounces 2, 403 , 782 26, 853 8, 485, 548 47,703 | 11, 830, 344 27, 474, 322 


producer to close April 19. The subsequent decrease in Summit 
County's production was partly offset by expanded output in Eagle, 
San Miguel, and Lake Counties and the reopening in July of the Rico 
Argentine mine in Dolores County, closed since May 1949. 

dvances in the price of zinc between March 14 and September 7, 
1950, raised the quotation for prime Western zinc at East St. Louis 
from 9.75 to 17.5 cents a pound, as high a quotation as has been 
registered in any recent year. 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Colorado 
in 1950, by months, in terms of recoverable metal 


Copper Zine 
Month Gold (fine | Silver (fine (short (short 

tons) tons) 
/ ³o˙ð˙ wwdĩ Ure PA 7, 258 23 1, 921 3. 484 
F A cu 8, 221 ; 222 2, 136 4, 003 
March. EEN 10, 139 234 1, 963 3, 592 
CHEN A x ee 10, 897 : 305 2, 237 3, 650 
GY oe ee EE 13, 730 2. 007 3, 728 
UNG ouod ³˙.1 ehe io tac DA a 10, 902 2, 027 3,167 
Jul ⁵˙ÜuvD cut Ld nre 9, 118 2. 120 3, 028 
f concisa iota 12, 463 2, 355 3, 821 
Septemde dnn Seege 12, 091 2, 501 4, 190 
LB one 12, 136 2, 651 4, 231 
November 11. 758 2, 528 4,321 
December AA swear. 11, 577 2, 561 4, 261 
Total: 1950 . EN 130, 390 27, 007 45, 776 
1010 AAA APA 102, 618 26, 853 47,703 
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MINING INDUSTRY 


Lode mining centered in the districts producing chiefly zinc, zinc- 
lead, and silver-lead ores or complex gold-silver-lead and gold-silver- 
copper-lead-zinc ores. The mining of straight gold ore was confined 
to a few scattered small-scale operations. The quantity of each class 
of ore mined in 1950 1s shown in table 6. 

Under the classification system used, & large part of the complex 
ore falls into the dry-gold and gold-silver classes, although the revenue 
obtained from gold and silver must be supplemented by that derived 
from the accompanying base metals to make the mining of the ore 
profitable. On the other hand, much of the ore that falls into the base- 
metal classes is commercial because it contains gold and silver in addi- 
tion to base metals. 

The rise in the prices of lead and zinc was a factor in the reopening 
of the Rico Argentine, mine and revived some smaller mining opera- 
tions, but the total number of lode mines contributing to the State out- 
put of gold, silver, copper, lead, and zinc declined from 255 in 1949 to 
202 in 1950. Of the 30 producing placers in 1950, only 2, the bucket- 
line dredge in Park County and the Mount Elbert dragline-dredge 
operation in Lake County, were important producers. 

The mining companies carried on much exploration and develop- 
ment work, mostly in the vicinity of their producing or equipped prop- 
erties. The Bureau of Mines resumed work on driving the Leadville 
drainage tunnel, did exploratory drilling in the Ross Basin (San Juan 
County) area, and made field examinations and metallurgical tests on 


ores. 
ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1950, by class of ore or other source material, in terms of recoverable metal 


N de Gold Sil 

um- SO or 0 ver 

Source ber of | treated (fine (fine Copper penad ee 

mines i] (short | ounces) | ounces) | (Pounds) | (pounds) (pounds) 
tons) 

Dry gold ore 42 229,019 | 37.039 239, 886 243,052 | 5,980,682 | 4,540, 700 

Dry gold-silver ore 21 312,202 | 19,129 | 1,137,863 | 1,238, 495 | 4,258,795 | 1,486, 177 

Dry silver ore 22 19, 071 305 197, 321 19, 121 715, 968 61, 901 
Total ica 84 560, 292 | 56,473 | 1, 575,070 | 1,500,668 | 10, 955, 445 | 6,088, 778 

Copper oro 5 639 7 13, 081 7, 994 27, 686 652 
DIG. reside e 66 49, 164 2,115 243, 609 109,237 | 5,129,593 580, 593 

Lead-copper org 1 109 „ 

Zinc ore Lee LL lll. 9 210, 661 1, 826 150, 666 71,658 | 4,100,307 | 40, 505, 609 

Zinc-lead ore 49 70 551,987 | 50,529 | 1, 506, 004 | 4,532,312 | 33, 800, 861 | 44, 376, 368 
Toti nd ds 130 812,452 | 54,504 | 1,913, 469 | 4, 781,332 | 43,058, 555 | 85, 463, 222 
Total lode mines 202 | 1,372, 744 | 110. 977 3, 488. 539 | 6, 282, 000 | 54, 014,000 | 91, 552, 000 

Gravel (placer operations)... Cl BEE? 19, 413 !. MANR 
Total: 1950 232 | 1,372, 744 | 130,390 | 3,492, 278 | 6, 282,000 | 54,014,000 | 91, 552, 000 

1919— 282 | 1,262,355 | 102,618 2, 894, 886 | 4, 806, 000 | 53, 706, 000 | 95, 406, 000 


++ A 


! Detail will not add to totals because some mines produce more than 1 class of ore. 
3 Includes zinc-lead-copper ore, for which the Bureau of Mines is not at liberty to publish separate figures. 
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1950, by method of recovery, in terms of recoverable metal 


Gold (fine | Silver (Ane| Copper Lead Zine 
Method of recovery ounces) ounces) | (pounds) | (pounds) | (pounds) 

A O eaaa 19, 413 %% ] ]] A A 
Amalgamat ion 29, 577 ß ß O 
Smelting of ore. 9, 564 760, 928 715, 432 | 2, 598, 432 95, 643 
Smelting of concentrates................... 71,836 2, 713, 963 5,566, 568 | 51, 415, 568 91, 456, 357 
KAN 130, 390 3, 492, 278 6, 282, 000 | 54, 014, 000 91, 552, M0 
JJ A MUN 102,618 | 2,894,886 | 4,806,000 | 53,706,000 | 95, 406, 000 


METALLURGICAL INDUSTRY 


The new 1,000-ton custom gold-ore reduction mill of the Golden 
Cycle Corp. in the Cripple Creek district was nearly completed in 
1950. In other districts improvements resulting in increased capacity 
were made in several flotation mills treating zinc-lead and complex 

old-silver-copper-lead-zinc ores. A total of 32 mills operated in the 
State all or part of 1950. The daily capacity of the mills ranged 
from 15 to 1,000 tons and averaged 210 tons. All the mills except 
two small gravity- concentration mills used flotation. Some of the 
flotation mills, using jigs in the ball-mill-classifier circuit and amalga- 
mators to treat the hutch product of the jigs, recovered considerable 
gold for direct shipment to the mint. Ore treated in mills totaled 
1,330,705 tons and that shipped crude to smelters 42,039 tons in 
1950 compared with 1,238,651 and 23,704 tons, respectively, in 1949. 

The principal market for Colorado lead, lead-copper, and siliceous 
gold-silver concentrates and direct-smelting ores continued to be the 
Arkansas Valley smelter at Leadville. Local markets for mill-grade 
lead and zinc ores were provided by the Resurrection mill at Leadville, 
the Shenandoah-Dives mill at Silverton, the American Zinc, Lead & 
Smelting Co. mill at Ouray, and the American Smelting & Refining Co. 
Leadville milling unit (closed April 19). The F font Ran e mill near 
Idaho Springs purchased gold-silver ore, and several small mills that 
did not buy ore accepted custom ore for mE a fixed charge 
per ton. Custom mills and smelters in the Salt Lake Valley, Utah, 
afforded additional markets for Colorado zinc-lead ores and concen- 
trates. Copper concentrates and ore were shipped to the El Paso, 
Tex., and Garfield, Utah, smelters. Zinc concentrates were shipped 
to smelters at Amarillo and Corpus Christi, Tex.; Depue, Ill; Palmer- 
ton, Pa.;and Anaconda and Great Falls, Mont. 

Tables 8 and 9 show details of Colorado ores milled and smelted 
in 1950. | 
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TABLE 8.— Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore treated at mills 


Concentrate shipped to smelters and recoverable metal 


Recoverable in 
bullion 


(fine (fne | (fme | Copper 
ne ne 
ounces) | ounces) 1 ounces)| ounces) | (Pounds) | (pounds) | (pounds) 


Boulder........... 9, 495 70 14| 11,023 808 69, 651 27, 500 294, 148 6, 000 
Chaffee........... 37 1 2 12 2 1911444 5, 897 4, 000 
Clear Creck...... 33, 953| 1,044 373| 1,713| 2,196 81, 148 25,598} 617, 758 304,000 
Dolores 14. 117 3| 4,195 52 70, 888 68, 000| 2, 114, 450| 2, 730, 000 
Eagle 208, 7466 48, 212 556) 140, 337 42, 602, 4, 039, 041/39, 912, 000 
Fremont.......... 3 sess E 9 1 JAA 8, 000 
Gp eee. 95 6 1 25 15 100 4, 200 e 
Gunnison......... 12, 775 44 34] 3,151 42 69, 382 39, 800} 1, 326, 300 1, 990, 000 
Hinsdale. ......... 194]. acc 8 4 1, 328 2A, 435 10, 000 
Lake............. 141,682; 5,823) 2,945| 28,379| 11,423}  227,186|  299,304|11, 704, 604|14, 784, 000 
Mineral........... 45, 181 l| 4,198 780 278,665 64, 813| 2, 748, 667| 1, 746, 000 
Juras 49, 002 22 6| 1, 179] 4. 956 198. 857 342, 877 2, 085, 496] 1, 818, 000 
Park. eese 1, 649 342 81 684 921 7, ; ,948| 510, 000 
Pitkin GO, A 2 26, 1300 —— 121, 583 42, 000 
Sagu ache 21, 330 542 451] 1,162 122 17, 679 6,254) 572, 160 464, 000 
San Juan 277 2 11,199; 13,804] 591. 649] 681. 408) 6, 681, 995 2, 494, 357 
dan Miguel. 464, 382 20,339} 9, 444] 39, 796 33, 262] 810, 675 3, 905, 600 15, 873, 968 17, 762, 000 
Summi ...------ 45, 355 112 143| 10, 948 666, 122,826 34, 184| 3,141, 318| 6, 872, 000 

Ger 1, 947 1,219 150 70 2,226 477 Z AA 


Total: 1950. . 1,330,705} 29,577, 13. 648 159, 203| 71, 8360 2, 713, 963 5 
1949..| 1,238, 651, 33, 208 12,272) 179, 013] 51,332) 2, 603, 9130 4 


BY CLASS OF ORE TREATED 


Dry gold 227,681] 13,651] 7,016| 12,957| 19,944| 22, 3444 240, 552] 5, 964, 572| 4, 540, 700 
Dry gold-silver...|  296,497|........|........ 7,922| 14,046|  607,257|  629,057| 4, 074, 196| 1, 486, 177 
Dry silver........ 11,6301. see] A 411 170 90, 361 9, 950 200, 126 61, 901 
Copper 4000 8 110 3, 734 739 652 
Lead 32, 540 17 12| 4. 629 1,318| 146,313 86, 932| 3, 345, 952 580, 593 
ZINC AR 210, 661 343 81} 48,982| 1,483] 150,585 71, 658| 4, 100, 307/40, 505, 609 
Zinc-lead 3........ 551,656| 15,566] 6,539] 84,294| 34,875| 1,495, 993| 4, 524, 685/33, 720, 676/44, 280, 725 


2S | —— á— — | — |S |S | — Mus —— | Él 


Total 19050. 1,330,705) 29,577| 13, 648 159, 203| 71, 886 2, 713, 963| 5, 566, 568/51, 415, d be 456, 357 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


DIS gold o nibii eae a e eE weet’ 296| 3,181 5, 030 3, 646 7,964|.........- 
Dry goldsilver. sss. 88 187 2. 998 435 7, 66006 
CONDOR AAA EE 6,276| 13, 9900 197, 449] 3, 010, 3344 311,839] 143,652 
CC 8 50, 732 45, 708| 2, 268, 837 1, 820, 25248, 711, 504 2, 567 
Lead- op Db d ee eee 167 5⁴ 9,317 32, 162|  140,958|.......... 
Dry iron EE 751| 4,306 33, 435 6, 150 607,328 198 
Total to copper and lead plants 58, 310| 67,426| 2, 517, 066 4,872, 979/49, 787, 250 146, 417 
Zinc concentrates to zinc planta 100, 893} 4, 410 196, 897 693, 559| 1, 628, 309/91, 309, 940 
Total 19509v᷑tr 159, 203| 71,836| 2, 713, 963| 5, 566, 568/51, 415, 568/91, 456, 357 


à ten lead-silver-gold-copper concentrates recovered as byproducts in the beneficiation of fluorspar at 


3 Includes zinc- lead -copper ore, for which the Bureau of Mines is not at liberty to publi zh separate figures. 
! From zinc-lead-copper, zinc-lead, zinc, lead, and gold-silver ores. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal.—Continued 


B. For ore shipped directly to smelters 


Gold Silver 
(short | (fine (fine 
tons) |ounces)| ounces) 


Lead Zinc 
(pounds) | (pounds) | (pounds) 


BY COUNTIES 


Dry gold... oec Ore Uum 1.338 | 3,444 9, 526 2. 500 16. 11000 
Dry gold-sil ver.. 15,705 | 5,083 | 530,606 | 609,438 | 184, 5999999 
A AA A eee oon eet 7, 441 135 | 106, 960 9,171 | 506, 842 
¡o A E ad 599 27 12, 971 64, 250 2b, 947 |......-.-. 
EE 16, 624 780 97, 234 22,305 |1, 783, 641 |.......... 
AS +e 1 7 109 1331| 108 |.......... 
Total to copper and lead plants......... 41,708 | 9,476 | 757,456 | 707.805 |2, 518, 247 |.......... 
Zinc-lead ore to zinc plants 331 88 3, 472 7,627 80, 185 95, 643 
AAA cece ovsbesst cteus 42,039 | 9,564 | 760,928 | 715, 432 |2, 598, 432 95, 643 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 

Quantity 
" a Gold gil 

short 0 ver 

tons) (fine (fine Copper 

ounces) | ounces) 


Class of material 


Lead Zine 
(pounds) | (pounds) | (pounds) 


CONCENTRATE SHIPPED TO SMELTERS 


Dry G0ld sco ee 296 3, 181 5, 030 4, 727 . 
Dry eold-allver. 88 187 2, 998 542 7, 992 2, 366 
Copper FFC 6,276 | 13, 990 197, 449 3, 104. 088 519, 048 779, 282 
Tod E O 50,732 | 45,708 | 2, 2€8, 837 | 2, 306, 338 50, 742, 800 | 4,046, 121 
Lead-copper........-..----------------. 7 ,317 40, 146, 831 42, 490 
Dry roni... ege Ee 751 4,306 33, 435 7, 454 633, 417 40, 515 
Total to copper and lead plants...| 58,310 67,426 | 2, 517, 066 | 5, 463, 351 152, 059, 426 | 4, 910, 804 

Zinc concentrate to zinc plants.......... 100, 893 5, 436 259, 166 818, 017 | 2, 264, 712 '102, 231, 953 
Total: id nacucedeices oues 159, 203 | 72,862 | 2, 776, 232 | 6, 281, 368 54, 324, 138 107. 142. 787 

1019 anas 8 179,013 | 52,887 | 2, 682, 673 | 5,035, 728 |54, 607, 374 |111, 449, 253 


! From zinc-lead-copper, zinc-lead, zinc, lead, and gold-silver ores. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Colorado in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content.—Continued 


Gross metal content 


y epu 

ea 

Olass of material (short E Siver Copper Zino 
tons) | (fne | (828, | (pounds) | (pounds) | (pounds) 


ORE SHIPPED DIRECTLY TO SMELTERS 


Fl» 1, 338 3, 444 9, 526 4, 279 28, 906 458 


old 
Dry gold-silver_.....--.-.--.---.-------- 15, 705 5, 063 530, 606 676, 837 235, 432 52 
AAA eege 7,441 135 106, 960 11, 673 30, 243 
COPPO EEN 509 27 12, 971 65, 626 44, 913 1, 166 
RSME ES 8 16, 624 780 , 284 , 886 91, 554 
Lead-copper—ꝝ rr 1 7 109 164 2 
Total to opper and lead plants.. 41,708 9, 476 757, 456 786, 265 | 2, 698, 118 123, 473 
Zinc-lead ore to zinc plants 331 88 3, 472 8, 973 81, 572 132, 114 
Total: 185 42, 039 9,564 ¡ 760, 928 795, 238 | 2, 779, 690 255, 587 
1777 elena eee 7 4, 935 | 275, 914 437, 196 | 2,333, 462 113, 197 


REVIEW BY COUNTIES AND DISTRICTS 
ADAMS COUNTY 


Gold and silver were recovered as byproducts in sluices operated 
by Kerkling and Slensker at the Brannan Sand & Gravel Co. 5 
P ants 8 and 10 and the Superior Sand & Gravel Co. pit, all on grave 

ars of Clear Creek northwest of Denver. 


BOULDER COUNTY 


Central (Jamestown) District.—The Ozark-Mahoning Co. and the 
General Chemical Co. shipped lead-silver-gold-copper concentrates 
recovered as byproducts in the beneficiation of Greter A little 
gold ore was shipped from the Last Chance mine. 

Gold Hill District.— The Cash mine, operated by Henna Mines, 
Inc., produced 1,369 tons of ore, of which 935 tons were shipped to. 
the Front Range mill at Idaho Springs and 434 tons (averaging 1.46 
ounces of gold and 14.95 ounces of silver to the ton and 1.87 percent 
lead) were shipped crude to the Leadville smelter. A little gold ore, 
removed in development, was shipped from the St. Paul claim. Placer 
gold was recovered as a byproduct in launders at a sand and gravel 
plant on the George Sawbill ranch. 

Grand Island District.—The Consolidated Caribou Silver Mines, 
Inc., operated the Caribou mine and 100-ton mill. Ore treated 
totaled 7,606 tons yielding 154 tons of concentrate containing 159 
ounces of gold, 58,262 ounces of silver, 4,899 pounds of copper, 70,988 
pounds of lead, and 43,830 pounds of zinc; the zinc was not recovered, 
as the concentrate was shipped to a lead smelter. The net return from 
the concentrate sold was $59,778. Development in 1950 included 91 
feet of winze, 1,916 feet of drifts, 210 feet of tunnel, and 743 feet of 
diamond drilling. Exploration was done on a vein containing pitch- 
blende. A new vein, the Nelson, was opened on the 1,040-foot level. 

Sugar Loaf District. The Wood Mountain gold mine was operated 

232294—063—— 92 
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by Harrison S. Cobb 9 months in 1950; the ore produced was shipped 
to the Front Range mill in Clear Creek County. Donald Scruggs 
shipped 20 tons of zinc-lead ore from the Albion J. mine. Gold ore 
was shipped from the Melvina (Front Range) and Nancy mines. 


CHAFFEE COUNTY 


Chalk Creek District—At the Mary Murphy mine S. E. and 
W. E. Burleson repaired surface buildings and installed a compressor 
at the portal of the tunnel on the 1,400-foot level, retimbered the 
caved’ portal, and began work in the mine late in December 1950. 
Ore shipped during the year totaled 30 tons containing zinc, lead, 
silver, and gold. Some zinc-lead-silver ore was shipped from the 
St. Elmo-Stonewall group. 

Granite District.— Wenger, Green & Brazil shipped 4 tons of gold 
ore from their property, and Carl Frederick shipped 1 ton of gold- 
silver-lead ore from the Marion Bell claim. 

Monarch District.—The Garfield mine, owned by S. E. and W. E. 
Burleson, was under development, with intermittent production, 
throughout 1950. Shipments of ore totaled 457 tons containing 195 
ounces of gold, 2,197 ounces of silver, 1,928 pounds of copper, and 
151,830 pounds of lead. The Iron Duke and Neglected mines shipped 
a few tons of lead-silver ore. 


CLEAR CREEK COUNTY 


Alice (Lincoln) District. Robert Kahl cleaned out 100 feet of 
tunnel at the Mary B mine and shipped some ore. 

Argentine District.—Screened dump ore shipped from the Stevens 
property to the Black Eagle mill near Idaho Springs yielded lead- 
silver-gold concentrate and zinc concentrate. 

Cascade District.— About 200 tons of gold-silver ore were shipped 
from the Humboldt-Mary Foster group. 

Empire District. —The P. M. Leasers continued work (mostly 
prospecting) on the Gold Fissure group until July 10 and shipped some 
ore. At the Silver Spoon claim ore amalgamated by hand methods 
yielded a little gold. 

Griffith District.—The Terrible-Dunderberg group was under devel- 
opment, with intermittent production, by Gold Mines Consolidated, 
Inc., throughout 1950. Ore shipped totaled 1,039 tons, from which 
were recovered 195 tons of combined lead and zinc concentrates 
containing altogether 23 ounces of gold, 5,838 ounces of silver, 2,126 

ounds of copper, 121,891 pounds of lead, and 127,115 pounds of zinc. 

essees at the Griffith mine shipped 222 tons of lead-zinc-silver ore. 
Sample lots of ore removed in development at the Rio Grande property 
were treated in the Commonwealth mill. Other small producers 
included the Dives-Pelican, Endeavor, Silver Cloud-Copper Bottom, 
and Smuggler groups. 

Idaho Springs District.—The Franklin mine was a consistent shipper 
. of lead-zinc-silver-gold ore to custom mills in 1950. The Dixie mine of 
LeRoy Giles & Co. continued to be the only substantial producer of 
gold ore in the county; the ore was treated in the company mill, which 
also treated custom ore. "The Front Range Mines, Inc., operated the 
Mattie-King Solomon group. The Black Eagle mill operated on 
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custom ores. Small tonnages of ore were shipped from the Consoli- 
dated Park, Diamond Joe, Kitty Clyde, Oregon, Rainbow Draper, 
and Specie Payment mines and from several prospects and dumps. 

Montana District.—The Nabob Development Co. shipped 922 tons 
of ore containing 33 ounces of gold, 23,434 ounces of silver, 4,523 
5 of copper, and 79,957 pounds of lead. The Front Range 

ines, Inc., operated its mill near Dumont on company and custom 
ores from mines in Clear Creek, Boulder, and Teller Counties. 

Trail Creek District.— The Montana Mining & Development Co. 
cleaned out tunnels and remodeled the mill at the Lamartine mine 
and used the mill to treat about 18,000 tons of gold-silver-lead ore 
from the dump. Other small producers were the Gum Tree, Turner, 
and Valentine mines. 


CUSTER COUNTY 


Hardscrabble District.—Small lots of lead-silver ore were shipped 
by Hartley & Landin and R. E. Kemper. Lessees began working the 
Defender mine in October and shipped 29 tons of lead-silver ore. 


DOLORES COUNTY 


Lone Cone District.—About a truckload of gold-silver ore was 
shipped from the Geyser claim. 

Pioneer (Rico) District.— The Rico Argentine Mining Co., which 
suspended mining ore at its group of mines in May 1949, continued to 
work mostly on development from January to July 1950 and then 
resumed regular mining and milling operations. The mine is an 
important producer of zinc, lead, and silver. Ore from the Forest- 
Wedge and Sambo mines was shipped to custom plants outside the 
county. Some gold ore from the St. Louis mine was amalgamated. 


EAGLE COUNTY 


Red Cliff (Battle Mountain) District.— This district was again much 
the largest producer of zinc in Colorado; it was also a large producer 
of silver and a substantial producer of copper, lead, and gold. The 
district output of all five metals was larger than in 1949. The Eagle 
mine of the New Jersey Zinc Co., Empire Zinc Division, on Battle 
Mountain operated continuously in 1950. Some facts regarding this 
large producer were published.!“ The principal ore bodies occur as 
Foulaconiette in a flat-dipping bed of limestone. They are generally 
massive occurrences, with & core of iron-copper-silver-gold ore sur- 
rounded by an outer layer of zinc-lead ore. The mine is developed 
through a tunnel; a vertical shaft bottomed on the sixteenth, or tunnel, 
level (used to hoist and lower men and supplies); and a series of in- 
clines, two of which bottom on the twentieth level and one on the 
twenty-fourth level. The mine is completely mechanized. Electric 
battery motors are used for haulage throughout the mine. The ore 
feed to the mill is about 47 tons per hour. The mill is underground, 
in an excavation in granite at the portal of the tunnel. The main 
room'is 330 feet long, 52 feet wide, and 22 to 56 feet high. In the 

! Brochure distributed by the New Jersey Zinc Co. to its employees, 194 


9. 
Engineering and Mining Journal, Modernizing New Jersey Zinc's Eagle Mill, pt. 1: Vol, 151, No. 10, 
October 1950, pp. 80-85; pt. 2, vol. 161, No. 11, November 1950, pp. 101-105. 
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mill area are also underground shops, storage rooms, blower and drier 
rooms, & mine service incline, an ore-storage pocket for zinc-lead 
milling ore, and three ore-storage pockets and a loading tunnel for 
copper-silver-gold ore shipped direct to smelters. 

The Curran lode near Redcliff shipped a small lot of gold ore, and 
the Morning mine 10 miles southwest of Redcliff shipped 64 tons of 
zinc-lead-silver ore. 


EL PASO COUNTY 


Material cleaned up at the Golden Cycle mill site yielded gold and 
silver, which was credited to the production of the Cripple Creek 
district, Teller County. 

FREMONT COUNTY 


Cotopaxi District.—The Pastoro Mining Co. shipped a small tonnage 
of zinc ore from the Cotopaxi mine. 


GILPIN COUNTY 


Northern Districts.—A little gold was recovered from ore removed 
in development at the We Got Em mine. 

Southern (Blackhawk, Central City, Nevadaville, Russell Gulch) 
Districts.—Small quantities of lead-silver and lead-silver-gold ore 
were shipped from the Arris, Independence, and Jennie Blanche mines, 
and some gold-silver-lead ore from the West Notoway dump was 
treated in the Gold Ridge mill. Several lots of gold-bearing clean-up 
material were shipped from other properties. Placer gold was recov- 
ered by hand methods on North Clear Creek. 


GUNNISON COUNTY 


Elk Mountain District.—At the Keystone mine the Park City Con- 
solidated Mines Co. continued an exploration and development project 
begun in 1949. Work done in 1950 included 600 feet of drifting and 
1,000 feet of churn drilling. Some zinc-lead-silver ore removed in 
development was shipped. The Slate River Mining Co. operated the 
Eureka mine on Treasury Mountain 18 miles northwest of Crested 
Butte from July 1 to October 1. Ore shipped totaled 123 tons con- 
taining 46,398 pounds of zinc, 9,612 pounds of lead, 2,358 pounds of 
copper, and 810 ounces of silver. The Crested Butte Mining & 
Milling Corp. worked about 8 months on reopening the Daisy group. 
Most of the time was spent in building a road, erecting surface build- 
ings, installing machinery, and in cleaning out and retimbering in the 
mine. Production was 84 tons of zinc-lead-silver ore. At the Inde- 
pendence mine Robert S. Palmer cleaned out two tunnels, installed 
track, and shipped 27 tons of zinc-lead-silver ore. 

Gold Brick District.—A 4-ton lot of gold-silver-lead ore was shipped 
from the Victor mine. Ore produced at the Carter mine in December 
yielded some gold and silver. 

Quartz Creek District—A. L. Pearson reported a truckload ship- 
ment of complex silver-lead-zinc-copper ore from his Shady Side claim. 

Taylor Park (Tin Cup) District—The Star mine, worked by John 
Lambertson, shipped 144 tons of ore containing 68,430 pounds of 
lead, 3,648 pounds of zinc, 2,711 ounces of silver, and 2 ounces of gold. 
Other small producers were the Enterprise and Shadow claims. 
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Tomichi District.—The Akron-Erie mine and 100-ton flotation mill 
of the Callahan Zinc-Lead Co., Inc., at White Pine were active 
throughout 1950, but operations were on a curtailed basis part of the 
year. Output of zinc and lead concentrates was therefore less than 
in 1949. Ore treated totaled 12,342 tons, from which were recovered 
869 tons of lead-silver concentrate averaging 0.025 ounce of gold and 
62.46 ounces of silver to the ton, 66.31 percent lead, 9.16 percent zinc, 
and 1.19 percent copper; and 2,138 tons of zinc concentrate averaging 
0.014 ounce of gold and 9.32 ounces of silver to the ton, 51.13 percent 
zinc, 7.18 percent lead, and 0.61 percent copper. Mine development 
during the year totaled 1,179 feet of drifts, 168 feet of crosscut, and 
813 feet of raises; in addition, 675 feet of old drifts were rehabilitated. 


HINSDALE COUNTY 


Galena District.—Small-scale producers shipped a total of 149 tons 
of lead-silver and zinc-lead-silver ore in 1950. The ore came from 
the California, Ulay, and Yellow Medicine mines and the Crook 
smelter dump. 

Lake District. Output in 1950 comprised 27 tons of lead-silver-gold 
ore from the W. C. Garlock mine and 7 tons of zinc-lead-silver ore 
from the Sunflower. 

JEFFERSON COUNTY 


Placer gold was recovered as a byproduct in sluices at three com- 
mercial sand and gravel washing plants on Clear Creek, and a little 
gold was produced by placer miners. 


LAKE COUNTY 


Box Creek District.—In 1950 the General Gold Corp. operated its 
Mount Elbert placers, using two dragline dredges and bulldozers, 
during the open season, which lasted from May 1 through November. 

California (Leadville) District.— Production of gold, silver, copper, 
lead, and zinc in the Leadville district increased sharply in 1950 over 
1949. The Resurrection mine group, reopened in January 1942 by 
the Resurrection Mining Co. after an extensive development cam- 
paign, has been the only large-scale producer of zinc-lead ore from 
underground mines in the Leadville district since the Leadville Deep 

ines Co. properties closed in 1931. Chiefly through operation of 
the Resurrection mine, the Lake County output of lead and zinc 
rose from a yearly average of 1,030 tons of lead and 579 tons of zinc 
in the 1 1932 through 1941 to 4,893 tons of lead and 6,071 tons 
of zinc in the period 1942 through 1950. The zinc-lead ore from this 
mine has also yielded most of the county output of gold and silver 
since 1942. In 1950 improvements in the Resurrection mill raised its 
capacity, and the flow sheet was rearranged to permit treatment of 
custom ore in a separate unit. The custom ore came from Boulder, 
Chaffee, Clear Creek, Fremont, Gunnison, Lake, Mineral, Park, 
SE and Summit Counties. 

he American Smelting & Refining Co. closed its 400-ton Lead ville 
milling unit April 19, 1950. The mill had been in operation since 
July 3, 1945, on ores from the company Kokomo unit in Summit 
County and custom ores from Lake, Summit, and other counties. 


1456 MINERALS YEARBOOK, 1950 


The company continued exploration and development on the Ibex- 
Garbut-Cora-Sunday group at Leadville and shipped considerable 
ore from this group. 

Other Leadville shippers of ore to custom mills and smelters in- 
cluded the Fortune mine (a partnership) New Monarch-Valley, 
Dolly B, Rock Hill dumps, St. Louis, Chautauquan, Little Alice, Moyer, 
and American smelter dump. The Cadwell Mining Co. reopened the 
Hayden shaft and did development work in the mine. 

The Arkansas Valley smelter of the American Smelting & Refining 
Co. operated continuously. Material treated included lead, lead- 
copper-gold-silver, and gold and silver ores and concentrates purchased 
from operators in all the active lode-mining districts of Colorado; 
and concentrates, residues from zinc smelters, and other material from 
outside the State. Receipts in 1950 totaled 101,701 tons compared 
with 103,386 tons in 1949. Work progressed on the company plant- 
improvement program; new installations include a copper-drossin 
unit, improved sinter-handling system, spray house for the Cottrel 
section, slag-granulation unit, and improved exhaust system at the 
roasters. 

Early in 1950 the Bureau of Mines completed specifications for a 
contract to extend the Leadville drainage tunnel but found no con- 
tractor who was willing to bid a definite price. A negotiated contract 
with the Utah Construction Co. was signed August 16, and drilling 
at the tunnel heading 6,600 feet from the portal was begun September 
20. 15 December 20, 1950, the heading was 7,440 feet from the 

ortal. 
j Granite District.—A small output of gold and silver was made from 
the Millie G No. 1 and Wichita claims. 

Sugar Loaf District.—A little gold-silver ore was shipped from the 
Lakewood mine. 

Twin Lakes District.— The Goff placer on Lake Creek was worked 
a short period in 1950 by the Cripple Creek Mining «€ Milling Co. 


LA PLATA COUNTY 


California (La Plata, Hesperus) District.—Some gold ore from the 
Bessie G. mine and silver ore from the Muldoon were shipped in 1950. 


LARIMER COUNTY 


Masonville District.—Gold-silver ore was shipped from the Little 
Mary Mason mine. 


MINERAL COUNTY 


Creede District.— The Empcrius Mining Co. operated its group of 
mines and 100-ton selective flotation mill continuously and at a higher 
production rate in 1950 than in 1949. The group, which includes the 
Amethyst, Commodore, New York-Volunteer-Del Monte-Aspen, and 
Equinox properties, ranked fourth in the State in silver production. 
Formerly the ore mined was valued chiefly for its silver content, but 
in 1949 and 1950 the value of the combined lead and zinc recovered 
exceeded that of the silver. The ore also carries gold and copper. 
Development during the year included 1,702 feet of raises, 2,089 feet 
of drifts, and 1,552 feet of tunnel. The Solomon Lease operated the 
Ethel-Solomon group from October 1 through December. 
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MONTEZUMA COUNTY 


Animas Minerals, Inc., shipped gold-silver ore containing some 
copper from the Gold Dollar mine in the California district, part of 
which is in Montezuma and part in La Plata County. 


OURAY COUNTY 


Red Mountain District.—Melvin Brugger operated the Genessee 
tunnel throughout 1950 and shipped silver-copper-lead and zinc- 
lead-silver-copper ores. The Patsy and Lost Day mines of the Morn- 
ingside Development Co. shipped high-grade silver-lead ore. Other 
small producers included the Beaver-Belfast, Hope, Kentucky Giant, 
Koehler-San Antonio, Monte Cristo, South Dakota Lode, and Stanley- 
Kremlin-J. I. C. properties. The Idarado mill treated ore from claims 
in San Miguel County. 

Sneffels District. The Camp Bird mine, operated by King Lease, 
Inc., was again theleading producer of gold, silver, copper, lead, and 
zinc in Ouray County. This mine, famous as a gold and silver pro- 
ducer since 1896, has recently been deeg? zinc-lead ore, with acces- 
sory gold, silver, and copper. The mine has more than 7 miles of 
underground workings. Ore treated in 1950 totaled 46,163 tons 
compared with 38,755 tons in 1949. Smaller producing mines in 
the Sneffels district included the Atlas-San Pedro, Snowflake, and Tom 
Patterson. 

Uncompahgre District.—Most of the output of metals from this 
district in 1950 came from the Mickey Breen (Monarch) mine, oper- 
ated throughout the year by Southwest Metals, Inc. Small tonnages 
of ore were shipped from the Auxiliary, Bachelor, Newsboy, and 
Silver Bell properties. All the district output of ore was treated in 
the 300-ton custom mill of the American Zinc, Lead € Smelting Co. 
at Ouray. The mill also treated ore purchased from other mines in 
Ouray, Hinsdale, San Juan, San Miguel, and Dolores Counties. 


PARK COUNTY 


Alma Placers-Fairplay District.— The South Platte Dredging Co. 
operated continuously its electrically powered connected-bucket 
dredge (108 12-cubic-foot buckets) on South Platte River near Fair- 
play and ranked fourth in the State in gold production. Gravel 
washed totaled about 4,600,000 cubic vards, and output of gold 
increased materially over 1949. The Platte River Placer, Inc., 
operating a dry-land dredge on the Alma Placers from July to October, 
washed 40,000 cubic yards of gravel. Some gold was recovered by 
hand methods on the Gumaer placer. 

Buckskin District.— The Phillips group, owned and operated by 
the Buckskin Joe Mines, Ltd., continued to ship ore to the Resurrec- 
tion mill at Leadville. Production in 1950 was 1,562 tons of ore 
containing 1,481 ounces of gold, 8,004 ounces of silver, 55,004 pounds 
of copper, 54,248 pounds of lead, and 726,952 pounds of zinc. 

Consolidated Montgomery District.— The 122 tons of ore shipped 
from this district in 1950 came from three properties—the Rocky 
Mountain Diamond Drilling Co. claims, the F. A. Woeber group, and 
the Wheeler group. 
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Horseshoe District.—Lessees at the Last Chance mine shipped 163 
tons of ore containing 38,659 pounds of lead, 999 ounces of silver, 
6,080 pounds of zinc, 403 pounds of copper, and 2 ounces of gold. 

Mosquito District. —M. J. Krolicki shipped 44 tons of zinc-lead- 
silver-gold ore from the Orphan Boy mine in 1950. At the London 
Butte property development work was continued until about the end 


of the year. 
PITKIN COUNTY 


Independence District.—A lessec at the Mount Hope mine shipped 
7 tons of gold-silver ore in 1950. 

Lincoln Gulch District.—W. K. Martz shipped a ton of high-grade 
lead-silver ore from his Mascot mine. 

Roaring Fork (Aspen) District.—The Midnight Mining Co. con- 
tinued to operate its Midnight mine. Ore milled in 1950 totaled 
3,066 tons (wet weight), which yielded 151 tons of lead concentrate 
averaging 166.20 ounces of silver a ton and 40.49 percent lead; and 
62 tons of zinc concentrate averaging 38.95 percent zinc and 25.66 
ounces of silver a ton. Crude ore shipped direct to the Leadville 
smelter totaled 115 tons averaging 40.74 ounces of silver a ton and 
2.18 percent lead. The Bureau of Mines published the results of its 
investigation of the Smuggler mine.? 

Spring Butte (Redstone) District.—Some lead ore was shipped from 
the C. € M. property in 1950, 


SAGUACHE COUNTY 


Crystal Hil District.— The Crystal Hill-Esperanza gold mine was 
worked from March to August 1950 by the Crystal Hill Mining Co. 
The ore mined was low-grade and was treated by flotation and amal- 
gamation of the flotation concentrate in the company mill built near 
the mine in 1949. 

Kerber Creek (Bonanza) District.—The Antoro mine, operated by 
S. E. and W. E. Burleson, shipped 2,226 tons of ore containing 86 
ounces of gold, 15,697 ounces of silver, 540,231 pounds of lead, and 
576,975 pounds of zinc. W. J. Costello continued to operate the 
Rawley group and shipped 903 tons of ore containing 35 ounces of 
gold, 15,855 ounces of silver, 52,163 pounds of copper, 339,423 pounds 
of lead, and 135,730 pounds of zinc. Some ore was shipped from the 
Cocomongo (mined late in 1949), Cora, and Little Jenny mines. 


SAN JUAN COUNTY 


Animas District.—The Shenandoah-Dives Mining Co., operating 
its Shenandoah-Dives consolidated group of mines and the leased 
Silver Lake group as a unit, continued to be much the largest pro- 
ducer of ore in San Juan County. Mine development in 1950 in- 
cluded 1,383 linear feet of drifts, 24 feet of raises, and 342 feet of 
diamond drilling. Stoping totaled 320,073 square feet. The mine 
is connected with the company 700-ton mill by an aerial tram nearly 
2 miles long. Company ore milled in 1950 totaled 202,947 and cus- 


2 Volin, M. E., and Hild, J. H., Investigation of Smuggler Lead-Zinc Mine, Aspen, Pitkin County, 
Colo.: Bureau of Mines Rept. of Investigations 4696, 1950, 47 pp. 
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tom ore 4,530 tons, compared with 186,072 and 15,259 tons, respec- 
tively, in 1949. The yield of concentrates from the 207,477 tons of 
ore treated in 1950 was 4,130 tons of flotation lead concentrate, 1,501 
tons of flotation zinc concentrate, and 667 tons of iron-gold-silver- 
lead table concentrate containing in aggregate 10,588 ounces of gold, 
427,725 ounces of silver, 707,701 pounds of copper, 3,702,622 pounds 
of lead, and 2,155,501 pounds of zinc. 

The Pride of the West 100-ton flotation mill operated throughout 
1950, mostly on ore from the Great Eastern, Pride of the West, and 
Green Mountain mines; both lead and zinc concentrates were pro- 
duced. The Highland Mary mine, equipped with a 100-ton mill, 
operated during the open season and shipped bulk lead-silver-gold 
concentrate. The Osceola Mining & Milling Corp. treated custom 
ores in the Lackawanna mill. The Old Hundred Gold Mining Co. 
rebuilt aerial tram terminals and eight cable-carrying towers, worked 
on repairing its flotation mill and shipped some ore from its Gary 
Owen group to custom mills. Other shippers of ore to custom mills 
and smelters included the Copper Queen, May Day, Mohawk, Molas, 
Mystery, Silent Friend, Silver Ledge, Winnemuca, and Zuni (dump) 
properties. 

Eureka District.—The Columbus (Foursome) group shipped nearly 
2,000 tons of ore to custom mills and produced additional ore that 
was treated in a small mill at the mine. The Lead Carbonate mine 
and 40-ton mill continued to operate; ore milled totaled 9,952 tons 
compared with 5,500 tons in 1949. The Bonita Mining & Develop- 
ing Co. acquired the Pride of Bonita and Minnehaha groups and 
worked mostly on reopening and reconditioning old mine workings, 
installing equipment, and development; the company shipped some 
ore from each of the properties. Other producers included the Black 
Hawk, Burrows, Galena Queen, Great Eastern, Mastadon (dump), 
Occidental, and Queen Anne mines. The Bureau of Mines did ex- 
ploratory drilling in the Ross Basin area during the open season there. 


SAN MIGUEL COUNTY 


Iron Springs District.—The Silver Bell group, worked since 1946 
by the Silver Bell Mines Co., was in production throughout 1950, al- 
though operations were hampered in December when a fire destroyed 
the compressor house and change house. The ore was treated in 
the company 150-ton flotation mill, the product of which is bulk 
gold-silver-lead-copper concentrate. A  screening-washing-sorting 
plant was built in 1950. Mine development included 1,999 feet of 
drifts and 16 feet of raise. Belisle & Reed shipped some ore from the 
New Dominion mine. 

Lower San Miguel District.—The Bonanza No. 1 claim produced 
a little copper-silver ore, and a small placer yielded gold. 

Upper San Miguel District.—Continued expansion of operations of 
the Idarado Mining Co. on the Treasury Tunnel-Black Bear-Ajax 
group and of Telluride Mines (Inc.) on the Smuggler Union-Montana 
group in 1950 put the Upper San Miguel district ahead of any other 

lorado district in production of gold, silver, copper, and lead and 
raised it to second rank in zinc. The district output of the base 
metals was higher than in any previous year. 
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The Idarado mill is in Ouray County, at the portal of the 12,000- 
foot "Treasury tunnel, which extends to the Black Bear-Ajax workings 
in San Miguel County. A 1,100-foot raise on the Black Bear vein 
connects the upper workings with the tunnel level. Another tunnel 
(old Meldrum), with its portal near Telluride, is being extended to 
explore the Idarado property at greater depth. The consolidated 

roup includes the old Black Bear Trea ary tunnel, Argentine, Ajax, 

arstow, Imogene, and other properties, comprising about 370 claims. 
The ore is crushed in an underground primary crushing plant before 
being transported to the mill. The capacity of tbe mill, formerly 
500 tons daily, has been increased to nearly 1,000 tons. The tonnage 
of ore treated in 1950 increased 40 percent over 1949. The mill cde 
ucts are copper concentrate, lead concentrate, and zinc concentrate 
(all enriched by gold and silver), and gold-silver bullion (obtained by 
amalgamating a Jig hutch product). 

At the Smuggler Union-Montana group, output of ore increased, 
and the extensive development program begun in 1945 to open the 
Smuggler Union and Montana veins below former workings neared 
completion. A ¡master raise and an ore chute (with a 50-foot pillar 
between the two) connecting the new 2-mile mill-level tunnel with 
the Pennsylvania-level workings on the Montana vein about 1,180 
feet above were nearly finished. Other development during 1950 
included 5,781 feet of drifting and 510 feet of diamond drilling. New 
equipment installed in the mill included a 42-inch Pan-American 
Duplex jig and a Wilfley table. In treatment the crushed ore is 
ground in a Marcy ball mill and discharged over the Pan-American 
Jig. The jig concentrate goes to & Denver cleaner jig. "The cleaner 
Jig concentrate is amalgamated, and the cleaner jig tailings go to a 
table High-grade table concentrate is shipped to a smelter, and the 
table tailings go to the ball mill. The Pan-American jig tailings go 
to lead flotation and the lead tailings to zinc flotation. 

Lessees on the Tomboy dump treated ore in a 15-ton table mill. 
The East Ridge Co. worked the Andrus mine from June 15 to October 
5 and shipped 287 tons of ore containing 37.3 ounces of gold, 595 
ounces of silver, 3,760 pounds of copper, 39,060 pounds of lead, and 
39,940 pounds of zinc. Small lots of gold bullion, recovered by hand 
methods from high-grade ore, were shipped from the Alleghany and 


Blixt claims. 
SUMMIT COUNTY 


Breckenridge District.—The Wellington group, operated by W. L. 
Davenport, was a steady shipper of zinc-lead-silver ore to custom mills 
at Leadville. Davenport also operated the Minnie group about 6 
months and produced 1,000 tons of ore, which was concentrated in a 
jig mill at the mine. Other small producers were the Greenwood, 
Jessie, Little Fool, and Maenke lode properties and three placers. 

Green Mountain District.—Zinc-silver ore from the Big Four mine 
of Frances L. McDaniel and high-grade silver ore containing some 
lead from the First Chance (operated by John J. McDaniel) were 
shipped in 1950. 
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Montezuma District.—Jeffrey € Ulibarri produced ore from the 
New York, Quail, Silver King, and Waterloo claims and operated the 
Plymouth mill. The Teller Basin Mining & Milling Co. operated 
the Chautauqua mine throughout 1950 on a small scale, treating the 
ore in the company mill. The Florado Mining Co. operated its 
Pinnicle mine part time with two men; the ore produced was shipped 
to custom plants, as the company mill was destroyed by fire. Other 
shippers to custom plants at Leadville were the Allen Emory (Brooks- 
Young Mining Co.), Ida Belle, Manerva, Mohawk, Radical, Silver 
Wing, Wauneita, and Wild Irishman mines. 

Ten Mile (Kokomo, Robinson) District.—The Victory-Lucky Strike- 
Wilson-M cKinley group of mines, operated continuously since Septem- 
ber 1944 by the American Smelting & Refining Co., was closed April 
19, 1950. In 1949 this group was the largest producer of lead and 
the second-largest producer of zinc in the State and ranked fourth in 
silver production; it also produced gold and copper. Although 
operated only 3% months in 1950, this group was the largest Summit 
County producer of all five metals. ‘The Colonel Sellers mine was 
worked on a small scale most of the year. Some ore was shipped from 
the Kimberly and Boston mines. 


TELLER COUNTY 


Cripple Creek District.—Construction of the new 1,000-ton Carlton 
custom mill of the Golden Cycle Corp. was almost completed in 1950. 
The mill represents an investment of more than $1,500,000. A report 
on design and construction of the mill was published? The virtually 
fireproof building has about 3% acres of floor space, including offices, 
laboratories, and warehouse; it is 438 fect long, with four stories at 
the front, and extends back 356 fect on the terraced slope housing 
the mill proper. Labor-saving devices, the latest improvements in 
equipment, and improved processes in gold recovery (some of them 
new) that apply to the sulfotelluride ores of the Cripple Creek district 
are some of the features of the new mill. All the mill feed will be 
treated by flotation. The concentrate—which will be largely auri- 
ferous pyrite, with some gold tellurides—will carry approximately 
80 percent of the gold values and will go to the high-grade section of 
the mill. The flotation tailings will go to the low-grade section for 
further treatment by “carbon cyanidation.” In the high-grade sec- 
tion the concentrate, after being filtered and thickened, will be roasted 
or calcined in the new typo of roaster known as the Dorrco fluosolids 
reactor. This type of reactor is “self-sustaining””; sulfur in the pyrite 
concentrate will furnish the fuel to attain the temperature necessary 
to complete the reaction desired. "The calcines from the reactor will 
be treated by the conventional cyanide-zinc dust precipitation process. 

The Cripple Creck mines that shut down early in 1949 to await 
completion of the Carlton mill generally remained idle or worked only 
on development in 1950. The Front Range Mines, Inc., trucked ore 


! Bowen, Max W., Golden Cycle's Modern Mill: Min. Cong. Jour., vol. 36, No. 11, November 1950, 
PP. 30-33 and 69. 
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from the Strong mine to the company mill in Clear Creek County 
for treatment. Some screenings and sorted ore from the El Paso 
mine (worked by John Robush & Co.) and a small tonnage of ore 
cleaned up at the Sangre de Cristo-Mollie Kathleen (Markley) mine 
were shipped to the Leadville smeltcr. Material cleaned up from the 
Golden Cycle mill site at Colorado Springs yielded gold and silver, 
which was credited to the production of the Cripple Creek district. 
In December the Ajax and Cresson mines began hiring men and put- 
ting equipment in shape to resume mining as soon as the Carlton mill 
was ready to receive ore. 


East of the Mississippi River 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
by Samuel Á. Gustavson 


be 
GENERAL SUMMARY 


NNUAL reports from producers of gold, silver, copper, lead, 
A and zinc in the States east of the Mississippi River showed 
- greater output in 1950 than in 1949 for all of these metals except 
ead. | 

Production increases in 1950 can be attributed to a relatively 
steady output from the larger mines of the region. The drop in lead 
output was the result of cessation of operations at several small mines 
in Wisconsin, Southern Illinois, and Kentucky during 1949, closing 
of the Universal Exploration Co. mine in New York, and a labor strike 
at the New Jersey Zinc Co. mine in Virginia during 1950. 

Output, in terms of recoverable metals, in 1950 was 2,090 fine ounces 
of gold, 113,355 fine ounces of silver, 40,105 short tons of copper, 
8,178 short tons of lead, and 174,507 short tons of zinc. In 1949 the 
output was 1,967 ounces of gold, 101,612 ounces of silver, 32,955 tons 
of copper, 9,755 tons of lead, and 156,298 tons of zinc, indicating 
increases of 6 percent for gold, 12 percent for silver, 22 percent for 
copper, and 12 percent for zinc and a decrease of 16 percent for lead. 

tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The prices used for calculating 
the value of metal production, except for zinc in New Jersey, are 
shown in table 1. The value of the New Jersey output is the total 
value of the zinc recoverable as metal and oxide after freight, haulage, 
smelting, and manufacturing charges are added. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 

Treasury buying price for newly mined silver, Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 31, 
1947—$0.905: 1948-50—$0.9050505. 
be; Yearly average weighted pues of all grades of primary metal sold by producers. Price in 1946-47 includes 


nus payments by Office of Metals Reserve for overquota production. 
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Copper prices, Connecticut Valley, opened at 18.5 cents and in- 
creased to 19.5 cents in May, 22.5 cents in June, and finally to 24.5 
cents in October. Lead opened at 12.0 cents, New York, dropped to 
a low of 10.5 cents in March, increased to 12.0 cents in May, dropped 
again to 11.0 cents in July, then gradually increased to 17.0 cents by 
the end of October. Zinc opened at 9.75 cents and began to rise in 
March, reaching 15.0 cents in June, then increased to 17.5 cents in 
September, at which it remained to the end of the year. 

Annual figures for the 5 years ended with 1950 and data showing the 
production of gold, silver, copper, lead, and zinc by months in terms 
of recoverable metal are given in tables 2 and 3. The figures for 
tonnage of ore sold or treated before 1949 do not include magnetite 
ore containing pyrite or chalcopyrite, from which copper, gold, and 
silver were recovered as byproducts. Minerals Yearbook 1947 (p. 
1379), contains an historical table showing mine production of gold, 
silver, copper, lead, and zinc in States east of the Mississippi River by 
years for 1906-47. The 1947 volume also contains a table (p. 1380) 
showing production of gold, silver, copper, lead, and zinc by months 
for geck Monthly production data for earlier years are not 
available. 


6 


o ] 
uo 
4 
8 Tipi LA ; 
E 
O 
o Total value A 
u 40 
: d 
u | 
z | 
2 ag | f | 
- 
J 
20 f , EM 
| | A | 
| | 177 (NS 
| | E Zinc LA 
10 | | ; | 
es est : 
hm | P y -Copper E. 
- e D — 
— 3 rn Ze E v. 
1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 ¡A 


FIGURE 1.— Value of mine production of zinc and copper and total value of gold, silver, copper, lead, and gine 
in States east of the Mississippi River, 1906-50. 
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TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in States east 
of the Mississippi River, 1946-50, in terms of recoverable metal ! 


Mines 


Material sold or 
producing treated 


Gold Aë and Silver (lode) 3 


Year 
Crude ore | Old tail- 
(short 
tons) 
PM en ere 4 5, 451, 340 
|l oo ec eel Lu 4 6, 293, 007 


c E 0 mb 4 6, 544, 541 


mm omo om pm ooo — ee mc 


Value 


A gesi $11, 182, 212 $19, 194, 379 
141 asse ioi 61, 092, 508 
P 3 69, 946. 807 
RUN eise pss 40, 560, 934 | 56, 788, 593 

A 51, 190,389 | 70, 257, 871 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 
Pal and ore, old tailings, or copper precipitates shipped directly to smelters during the calendar year 
cated. 
2 Includes placer gold as follows: 1946, 22 ounces; 1947-48, none; 1949, 27 ounces; 1950, none. 
3 No placer silver was produced during 1946-50. 
* Excludes magnetite-pyrite-chalcopyrite ore from Pennsylvania. 
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Gold.—In the States east of the Mississippi River, most of the gold 
is recovered as a byproduct of mining copper and is recovered from 
slimes in the electrolytic refining of this copper. In 1950 production 
from the region was 2,090 fine ounces compared with 1,967 fine ounces 
in 1949. In Maryland one gold mine was operated intermittentl 
during 1949 and 1950, producing 20 fine ounces of gold, all of whic 
has been credited as 1950 production. The output of this mine con- 
stitutes all the production of gold from gold ores in the region during 
the year. No gold from placer operations was reported. Byproduct 
sources in 1950, as has been the case for several years, were magnetite- 
N ore from the Cornwall mine, Lebanon County, 

a.; copper ore from the Elizabeth mine, Orange County, Vt.; and 
copper-iron- zinc ore from the Tennessee Copper Co. mines, Polk 
County, Tenn. 


TABLE 4.— Mine production of gold in the Southern Appalachian States, 1799-1950 


Fine Fine 
State Period ounces Value . Btate Period | ounces Value 
Alabama.......... 1830-1950 49, 495 [$1, 198, 985 || South Carolina.] 1829-1950 | 318,801 |$7, 562, 125 
Georgia 1830-1950 | 870, 660 18, 088, 947 || Tennessee 1831-1950 21,755 509, 055 
aryland......... 1-19 1 164, Virginía.......... 1828-1950 167, 558 | 8, 577, 509 
North Carolina.. 1799-1950 |1, 164, 601 |24, 328, 298 — .. 
Total. ......... 1799-1950 |2, 598, 992 js 429, 559 


t Year of first production not recorded. 


Silver.—All the silver produced in 1950 was recovered as a byproduct 
of zinc-lead, lead-fluorspar, or copper ore (including magnetite-pyrite- 
chalcopyrite ore). Producing States include Illinois (Southern), 
New York, Pennsylvania, Tennessee, and Vermont. Small amounts 
of silver are contained in ores produced 1n other States in the region 
but this silver is not usually recovered. Silver is purposely retained in 
copper produced in Michigan for the physical properties it adds to the 
copper. Silver recovered from mines in States east of the Mississippi 
River totaled 113,355 fine ounces in 1950 compared with 101,612 fine 
ounces in 1949, an increase of 12 percent. 

Copper.—The Calumet & Hecla Consolidated Copper Co., EE 
Range Co., and Quincy Mining Co. in Michigan, Bethlehem Steel Co. 
in Pennsylvania, Tennessee Copper Co. in Tennessee, and the Vermont 
Copper Co. in Vermont account for virtually all the copper produced 
in the States east of the Mississippi River. Total production in the 
region in 1950 was 40,105 short tons, a 22-percent increase over the 
32,955 tons produced in 1949. Continuous operation of mines in 
Michigan, chiefly those of Calumet & Hecla Consolidated Copper Co., 
accounted for much of this increase. During 1949 the Calumet & 
Hecla Consolidated Copper Co. ceased most of its operations for a 
portion of the year owing to the relatively low price of copper. Output 
for Michigan increased 31 percent in 1950 over 1949. Output from 
Pennsylvania-Tennessee-Vermont increased 8 percent. ‘The Copper 
Range Co. continued exploration and development of its White Pine 
ore body in Michigan. No labor strikes were reported in this portion 
of the metal-mining industry during the year. The annual weighted 
average price for copper was about 1.1 cents per pound higher in 1950 
than in 1949. 

Lead.—Lead is produced in the region chiefly as a byproduct or 
coproduct of the mining for zinc or fluorspar. Output in 1950 was 
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8,178 short tons, a 16-percent decrease from 1949. Most of the 
decrease can be attributed to a smaller output from fluorspar mines 
and closing of the Patrick mine in Southern Illinois hy the Alco Lead 
Corp., which went out of business in the latter part of 1949. Zinc-lead 
mines in Wisconsin and Northern Illinois also recorded a decrease in 
production, and some output was lost owing to closing on May 15 of 
the Universal Exploration Co. Hyatt mine in New York. However, 
increased output from the St. Joseph Lead Co. Balmat mine offset 
the loss from the Hyatt mine, and the total output from New York 
State increased 13 percent. A labor strike at the Austinville mine of 
the New Jersey Zinc Co. from October 9 to November 23 resulted in 
a 2-percent decrease in the output of lead from Virginia mines. Lead 
was produced from mines in Illinois, Kentucky, New York, Virginia, 
and Wisconsin during 1950. In addition, mun UM resulted in the 
production of a small quantity of lead ore from mines near Embreeville, 
enn. 

Zinc.—Zinc produced from mines in the States east of the Mississippi 
River increased 12 percent in 1950 over 1949. Output in 1950 was 
174,507 short tons and represented about 28 percent of the total 
United States output. In the region, zinc was produced from mines 
in Illinois, Kentucky, New Jersey, New York, Tennessee, Virginia, 
and Wisconsin. The principal producer was again the New Jersey 
Zinc Co., operating the Franklin and Sterling Hill mines in New 
Jersey and the Austinville mine in Virginia. 

In Kentucky and Southern Illinois, zinc is produced chiefly as a 
byproduct or coproduct with fluorspar. The principal producers in 
this area were the Ozark-Mahoning Co. and the Minerva Oil Co. 
During the latter part of the year the Alcoa Mining Co. began pro- 
ducing and concentrating zinc ore from its newly developed Hutson 
mine in Kentucky. Output from the Kentucky-Southern Illinois 
area was 2 percent greater in 1950 than in 1949. New Jersey output 
was 8 percent greater than in 1949. "The two producing mines—the 
Franklin and Sterling Hill—operated continuously after resumption 
of work when the strike at the Palmerton, Pa., zinc smelter ended 
January 26. New York mines produced about the same quantity of 
zinc as in 1949, in spite of the closing of the Hyatt mine of the Uni- 
versal Exploration Co. on May 15. The other producers in New 
York during 1950 were the Balmat and the Edwards mines, operated 
by the St. Joseph Lead Co. Output of zinc from Tennessee mines 
increased 19 percent over 1949. This increase can be attributed to 
virtually continuous operation throughout the year by the leading 
producers and reopening of the Athletic mine in Aust by the Amer- 
ican Zinc Co. of Tennessee. The leading producers were: The Ameri- 
can Zinc Co. of Tennessee, operating the Athletic, Grasselli, Jarnagin, 
and Mascot No. 2 mines; the Universal Exploration Co.; and the 
Tennessee Copper Co. Production of zinc decreased 6 percent in 

irginia, chiefly owing to a strike from October 9 to November 23 at 
the Austinville mine of the New Jersey Zinc Co. The Wisconsin and 
Northern Illinois area reported a 50-percent increase in output of zinc 
in 1950 over 1949. Most of this increase can be attributed to new 
operations of Calumet & Hecla Consolidated Copper Co. near Shulls- 
burg, Wis., and the Eagle-Picher Mining & Smelting Co. near Galena, 
Ill. First shipments were made by these companies in September and 
April 1949, respectively. Other producers in the area include the 
Dodgeville Mining Co., Dodgeville, Wis. (operations resumed in July); 
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the Vinegar Hill Zinc Co., production at the new company mill and 
mine near Shullsburg, Wis., and at the Andrews mine, which began 
operation about December 10; and Tri-State Zinc, Inc., in Illinois. 
The Eagle-Picher Mining & Smelting Co. and the Vinegar Hill Zinc 
Co. accept custom ore at their mills. 


MINING INDUSTRY 


Again the base-metal mining industry experienced slumps in market 
demand and prices, followed by a period of strong demand with rela- 
tively high prices. In 1949 demand and prices for copper, lead, and 
zinc fell, causing closing of many small mines in the region and some 
curtailment of output or development at larger mines (most of the 
smaller mines did not resume operation in 1950). In 1950 shortages 
developed, and prices rose as the result of increased demand when 
consumers” stocks became low; this was followed by a stepped-up 
stockpiling program and then the Korean War, which added to 
national tension and demand. The Defense Production Act of 1950,! 
containing, among other things, provisions designed to stimulate 
mineral production, had little effect upon the industry before the 
year-end. (See Review of the Mineral Industries chapter of this 
volume and Copper, Lead, and Zinc chapters.) 


ORE CLASSIFICATION 
Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in States east 
of the Mississippi River in 1950, by class of ore in terms of recoverable metal 


Material 
sold or Gold Silver | Copper Lead Zine 
Class of ore ! treated (fine (fine (short (short (short 
(short ounces) | ounces) tons) tons) tons) 
tons) 
Gold ore: Maryland O IHREN my AUNT ed ae 55 — 0 E A — e 
Copper ore: 

Ree cce AAA OSEE LEE 4, 386, 4744 8888 
Tennesse 1, 088, 653 160 39,958 | 214,497 |.......... (3) 
Ver mon rk 245, 350 146 28, 205 ho EE 

POCA AAA A 5, 720, 477 | 306 68.163 | 240,105 |... ... .. Qa») 

Magnetite-pyrite-chalcopyrite ore: 
Pennsylvania 1, 954. 144 1, 764 10, 563 SÉ PA EE 
Zinc ore 
Hines / eee A 66 5. 849 
Rente as TI!!! 8 
New Jersey” /// E IES: 55, 029 
Now err ³ ITC! ³˙»¹ ĩ AO A 10, 500 
enness eee r . EE 335, 267 
õĩ[0“Oĩ A ⁵ĩ5 m 7% ð / y y 24 
Will 8 28. 567 |----------|--- E EE 8 639 
C MEAR A MA A 66 | 3107, 517 
Zinc-lead ore: 
An,; tn 528, 601 |.......... 2,001 |.......... 2, 661 21, 133 
Kentucky EE J k PA 66 522 
C o betae Ule seus 375,671 |---------- 32,628 |.......... 1, 484 27,821 
Tennessee- ¿daras IJ ͤ K E 113 59 
JJ! Sooo oem ete sats: /,, GE 3, 254 12, 372 
WISCONSIN |. euer eebe 177. Ee ͤ ( 532 5, 083 
POU o nc near ne dee ein EXE 1, 558, 532 |... ĩ 34. 62ꝶ9 8. 110 66. 990 
` Lead ore: IIlinoĩis— ꝛ CC A AN 7 
Grand total: 1950--.-------------- "11,153,281 | 2,090 | 113,355 | 40,105 | 8,178 | 174.507 
1949.. ............... 9, 624, 995 1,940 | 101, 612 32, 955 9, 755 156, 298 


1 Includes old tailings. 

2 Data for copper in Pennsylvania (from magnetite-pyrite-chalcopyrite ore) and Vermont included with 
Tennessee in order to avoid disclosure of individual company operations. 

3 Zinc from Tennessee copper ore included with that from zinc ore in order to avoid disclosure of individua] 
company operations. 


1 Public Law 774, 81st Cong., approved Sept 8, 1950. 
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METALLURGICAL INDUSTRY 


Virtually all the ore and old tailings produced in the region were 
treated at concentration mills at or near the mines and then shipped 
to smelters, refineries, or oxide plants. Of the total of 11,153,281 
short tons of material mined, 8,892,058 short tons were crude ore 
treated initially at a concentration mill, 44 tons were crude ore shipped 
direct to a smelter, and 2,261,179 tons were old tailings treated ini- 
tially at tailings’ reclamation plants. The ore tonnage includes 
1,954,144 tons of magnetite-pyrite-chalcopyrite ore produced in 
Pennsylvania, which has not been included in reporting for years 
before 1949. This tonnage of Pennsylvania ore is also reported in 
the Iron Ore chapter of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in States east 
of the Mississippi River, in 1950, by States, in terms of recoverable metal 


Mines dua Gold Silver (all lode) 
915 and 
tailings 
State! (short Fine ounces 
Lode | Placer | bons) e 


e iT esse: $750,010. 0 PA A 
Kentucky.._.......-.....-.---.- laos „ A A 
Maryland.. Tul 55 $700 
Michigan E 611 IEA ALA é 
New Jersey....................-. Dil ir AS A 
New Vork 1 // Gee ER 
Pennsylvania. Ll. 1, 954, 144 61, 740 
enness ei 11 2, 255, 97 5, 600 
VeMODt EE Lluis 245, 350 5,110 
ell A nona 3 JG! (v GE DEE 
%% ͤö;öÄ0[̈ GRE EN EE ; Z KEEN BEE, IRURE 
Total: 1950................ 66. 11,153,281 | 2, .| 73,150 
1949. 119 2 | 9,624,995 | 1,940 27 | 68,845 101, 612 
Copper Lead Zinc 
State 1 Total value 
Short | value | Short value Sbort Value 
Ih A EE 2 729 | $736,830 | 26, 982 | $7, 662,888 | $8, 401, 529 
Kentucky A O, IO 8 66 17,820 731 207, 604 
JJ a y ⁊ð b 7 
Henin 25, 608 810, 652, 92222 A 10, 652. 928 
NOW: Jersey ͥ ] ˙ màAAAA ðêvw d eae he 55, 029 |3 17, 258, 637 | 3 17, 258, 637 
New York A ß ell ee ee rt 1,484 | 400,680 | 38,321 | 10,883, 164 | 11,313, 374 
Pennsylvania.................. (6) ML. „%%% NANA VEN AS 471, 300 
Tennesse 414, 497 | 46, 030, 752 113 30, 510 | 35,326 | 10,032, 584 | 4 16, 135, 610 
Vermont (9 (i) JT KE, Hee 4 30, 637 
J A eege 3,254 | 878,580 | 12,396 | 3,520,484 | 4,399,044 
Wisconsin V 532 | 143,640 | 5,722 | 1,625,048 | 1,768, 688 
Total: 19500 40,105 | 16,683,680 | 8,178 2. 208,060 174. 50751. 190. 389 70, 257, 871 
1949 32, 955 | 12,984,270 | 9,755 3, 082, 580 |156, 298 40, 560, 934 | 56, 788, 593 


! Total for 1949 includes 18 ounces of gold ($630) from Georgia and 13 ounces of gold ($455) from North 
Carolina; no production in Georgia or North Carolina in 1950. 

! Excludes lead-bearing material mined with fluorspar and from which some lead was recovered as a by- 
product of the mining and milling of the fluorspar. 

! Estimated smelting value of recoverable zinc content of ore after freight, haulage, smelting, and manu- 
facturing charges are added. 

‘ Data for copper in Pennsylvania and Vermont included with Tennessee in order to avoid disclosure of 
individual company operations. 
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The methods of treatment used in the mills and other operating 
details, including the tonnage and grade of concentrates produced at 
some mills, are given in the Review by States that follows. About 
55 tons of gold ore were treated by amalgamation in 1950. 

Active smelters and refineries in States east of the Mississippi River 
that treated primary materials include copper plants at Hubbell and 
Hancock, Mich., Carteret, N. J., Laurel Hill, N. Y., Copperhill, 
Tenn., Baltimore, Md., and Barber, N. J.; lead plants at Barber, 
N. J., East Chicago, Ind., and Federal Hill, 111.; zinc plants at Hillsboro, 
Fairmont City, Salle, East St. Louis, and Depue, Ill., Donora, 
Palmerton, and Josephtown, Pa., Columbus, Ohio, and Meadow- 


brook, W. Va. 
REVIEW BY STATES 
ILLINOIS 


Zinc and lead production from the State in 1950 was, in terms of 
recoverable metal, 26,982 and 2,729 short tons, respectively, a 49- 
percent increase in output of zinc over 1949, but a 29-percent de- 
crease in lead. The output of silver, in terms of recoverable metal, 
all from Southern Illinois mines, was 2,001 fine ounces, a 36-percent 
decrease from the previous year. 

Northern Illinois. —All production of lead and zinc in Northern 
Illinois in 1950 was from mines in Jo Daviess County. Output was 
from five mines, three operated by Tri-State Zinc, Inc., and two 
by the Eagle-Picher Mining & Smelting Co. Total production from 
these mines was 574,650 tons of ore, from which 1,819 tons of lead 
concentrates and 38,463 tons of zinc concentrates were made, contain- 
mg n terms of recoverable metal, 1,269 tons of lead and 21,071 tons 
of zinc. 

Tri-State Zinc, Inc., operated the Bautsch, Black Jack, and Heer 
mines, hauling ore from them to the company’s adjacent beneficiation 
plant (Gray Mill) by truck. The Bautsch and Black Jack mines 
both have inclined adit tunnels leading to the mine through which 
trucks are driven directly from the mill to stopes in the mine. At 
the Heer mine ore is hoisted to the surface through a 278-foot shaft. 
These mines are in R. 1 E., T. 27 N. The Black Jack mine is in 
sec. 4 and the Bautsch and Heer in sec. 10. The Bautsch mine was 
operated throughout 1950, whereas the Black Jack was operated 
part time after completion of the inclined adit in March. The Heer 
was operated during May, June, and July. Development work by 
the company included 1,020 feet of churn drilling at the Black Jack. 
No development was reported for the other two mines. 

The Eagle-Picher Mining & Smelting Co. operated the Graham 
and Snyder mines and its Graham central mill, a few miles north of 
Galena, Ill., continuously throughout the year. The mines are in 
secs. 25 and 32, R. 1 E., T. 29 N. Custom ore was accepted at the 
mill, virtually all from mines in Wisconsin. Development at the com- 
pany’s mines included 2,030 feet of drift. Rated capacity of the 
mill in 1950 was 1,800 tons in 24 hours. 

Southern Illinois.—Production of zinc, lead, and silver was reported 
from only 12 mines in Southern Illinois in 1950 compared with 23 in 
1949. Output of silver and lead in terms of recoverable metal de- 
creased 36 and 45 percent, respectively, whereas production of zinc 
increased 5 percent over 1949. The decreased output of silver and 
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lead was chiefly due to cessation of operations at the Patrick mine 
of the Alco Lead Corp. in the latter part of 1949. Virtually all of the 
silver, lead, and zinc produced in the district was a byproduct or 
coproduct of fluorspar mining. | 

The Ozark-Mahoning Co. operated several mines and its all- 
flotation custom mill at Rosiclare and was the largest producer of all 
three metals in the district. The company mill was operated con- 
tinuously throughout the year, and the mines operated almost con- 
tinuously. Development at its Illinois mines included 428 feet of 
shaft, 450 feet of drifts, 514 feet of diamond drilling, and 13,952 feet 
Gi churn drilling. A shaft was sunk at the Mahoning mine during 
the year. 

inerva Oil Co. was the second-largest producer of zinc in South- 

ern Illinois in 1950. The company operated its fluorspar-zinc mine 
and mill continuously, except for the period of a labor strike June 
1-19. Several improvements were made at the mine and mill dur- 
mg the year, including a new drill jumbo, replacement of principal 
pumps in the mine, a new and larger crusher, addition of six flotation 
cells, a new and larger steel ore bin, and the addition of two capacitors 
to raise the power factor. 

Other producers of zinc or lead in the district included The Rosi- 
clare Lead € Fluorspar Co., Alcoa Mining Co., Crystal Fluorspar 
Mining Co., and three very small producers. 


KENTUCKY 


Zinc or lead was produced chiefly as a byproduct or coproduct with 
fluorspar from seven mines in Kentucky during 1950. Total output 
of recoverable zinc and lead was 731 and 66 short tons, respectively. 

The Ozark-Mahoning Co., operating the Babb and Commodore 
mines, was the State's largest producer of both metals. The Com- 
modore mine was operated for 10 months of 1950 and the Babb mine 
6 months. Development at these mines during the year included 
160 feet of shaft and winze and 312 feet of diamond drilling. A 
report of investigation of the Babb vein system, made in 1943-44 by 
the Bureau of Mines, was published.“ 

Initial production of concentrates from the Hutson mine of the 
Alcoa Mining Co. in Livingston County took place in October 1950. 
The ore is zinc sulfide with a high percentage of iron sulfide. Upper- 
level ore contains considerable zinc carbonate. This deposit is unique 
in the district in that there is virtually no lead sulfide or calcium 
fluoride (fluorspar). Ore is beneficiated at the company’s new 
Hutson flotation mill on Sandy Creek about 5 miles southwest of 
Salem, Ky. Mill capacity is 100 tons per 24 hours. The mine is 
operated through two shafts, one 525 and one 200 feet deep. Other 
producers of zinc or lead in the State include the United States Coal 
& Coke Co., operating the Tabb No. 1 mine, and three other operators 
who produced very small quantities of lead or zinc. 


MARYLAND 


In Maryland one lode-gold mine was operated intermittently by 
E. T. and Huntley Ingalls in Montgomery County as a prospecting 


2 Swanson, A. 8., and Starnes, X. R., Investigation of Fluorite deposits of Babb Vein System, Crittenden 
and Livingston Counties, Ky.: Bureau of Mines Rept. of Investigations 4677, 1950, 30 pp. 
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venture during 1949 and 1950. A total of 20 fine ounces of gold was 
produced during this period, all of which has been credited as 1950 
output. 

MICHIGAN 


Continuous operation of Michigan copper mines and tailings- 
reclamation plants at a relatively steady production rate resulted in 
the output of 25,608 short tons of copper from the State in 1950. 
This is a 31-percent increase over the 1949 output. Three companies 
operated nine mines and three tailings-reclamation plants. 

Of the three companies, Calumet & Hecla Consolidated Copper Co. 
was the largest producer. The company operated eight mines and 
two tailings-reclamation plants. Ore from the mines was beneficiated 
at the Ahmeek mill, and the tailings’ were treated at the Tamarack 
and the Lake Linden reclamation plants. Mill operations were 
conducted on a three-shift, 7-day-week basis. Extracts from the 
Calumet & Hecla annual report follows: 


The Company's copperImines and reclamation plants operated at capacity 
throughout 1950, although high prices of scrap copper caused some curtailment 
of smelter output in the second half of the year. The improvement in production 
figures in 1950 over 1949 was marked. * $ 

* * * Material treated was of a somewhat lower grade than previously, 
but the copper price in 1950 was high enough to make a satisfactory profit. Our 
smelter Bud refinery operations continued at & high level through most of the 
year. However, during the last few months of 1950 the abnormally high prices 
being charged for suitable copper scrap made it undesirable for us to process scrap 
for our own account. We did continue to refine scrap on toll for our customers 
until December when the Government prohibited this type of transaction. 

Processing of scrap copper into copper chemicals and oxide was expanded in 
1950 as demand increased, particularly for agricultural oxides. 

A new power plant which was put into operation late in 1949 has performed 
satisfactorily and resulted in a considerable reduction of costs. 

* * * * * * * 


EXPLORATION 


Exploration for copper and zinc ores and underground development work, cut 
back in 1949, was expanded during 1950. In northern Michigan mechanized 
equipment was used for removing overburden and uncovering bedrock. This 
relatively new method is believed to be more effective under conditions present 
in Northern Michigan than the older method of diamond drilling and will be 
resumed in the spring of 1951. 

* * 


* * * * * 


REsEARCH AND DEVELOPMENT 


The program of research and development at Calumet has been enlarged and 
intensified. In order to effect cost reduction, study is being directed constantly 
to improving methods. The development of new processes and products is 
proceeding vigorously with promising results. 


The Quincy Mining Co., second-largest producer in the State, con- 
tinued treatment of tailings at its reclamation plant at Mason, Mich. 
5 made were shipped to the company smelter at Hancock, 

ich. 

Copper Range Co. was third in rank with respect to production, 
Extracts from its annual report for 1950 follow: 


Mining was carried on throughout the year in the East Vein of the Champion 
Mine. Changes in the price of copper during the year were reflected in the amount 
and scope of our development work and mining. By midyear it was decided that 
the collateral advantages to the Company in continuing to operate the mine, in 
addition to having a firm although small source of copper, justified increasin 
development and mining to a rate which would compensate for the curtailment o 
this work in the preceding twelve months. It has been planned, under the condi- 
tions of the present emergency, to gradually increase the tonnage up to the capacity 
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of our mining plant. During the year 196,566 tons of ore were shipped to the Mill 
at Freda * * * The results of development work and mining have continued 
to show the ore as barely marginal under the existing conditions. At the end of 
the year approximately 101,000 tons of broken ore were held in reserves in the 
shrinkage stopes. Wage increases made during the year, coupled with increases 
in the cost of material and supplies, resulted in a substantial increase in the cost of 
production. 

The Mill at Freda operated throughout the year. The improvements made in 
the crushing and grinding circuit in late 1949 continued to operate satisfactorily 
and these and other improvements prevented the full impact of increases in labor 
and other costs from being 8 in our final results. The Freda reclamation 
plant was not operated in 1950 due to a lack of available stamp sands of satis- 
factory grade. hese sands are not replacing themselves as rapidly as in former 
years and it is possible that this source of copper has been exhausted. No further 
plans were made to treat the stamp sands at Redridge and at Gay. 

The Douglass property under lease to the Calumet and Hecla Consolidated 
Copper Company produced 8,109,962 pounds of copper in 1950 as compared with 
4,755,052 pounds in the preceding year. Production came from the Kearsage 
Lode and the Houghton Conglomerate. Exploration and development work 
was continued in the Houghton Conglomerate area with favorable results. 

The exploration program of the White Pine ore body by diamond drilling, started 
in May 1949, was completed in December 1950. Six holes were completed this 
year to total 9,516 feet. This work has added a substantial tonnage of ore to our 
reserves. The year-end estimate of 309,660,000 tons averaging 21.3 pounds of 
copper per ton in the total ore column, including 154,320,000 tons of ore averaging 
24.3 pounds of copper per ton in the Parting Shale, can undoubtedly be greatly 
increased by further exploration. 

Mining operations consisted of keeping the shaft unwatered and mining 2,700 
tons of ore for the pilot mill at Freda and for testing and other experimental 
purposes. Stoping was carried on in two places in the mine in order to secure as 
representative an ore as possible. 

Research on milling was continued in the laboratory throughout the first four 
months of the year, resulting in important improvements in the metallurgy. A 

ilot mill with a nominal capacity of ten tons per day was put in operation in 

ay and has confirmed the laboratory work as well as developing some phases of 
the metallurgy and flow sheet that could not be effectively explored or determined 
in the laboratory. As a result of the testing and comprehensive research, a 
relatively simple flow sheet has been designed for the concentration of the ore to 
produce a concentrate carrying at least 25% copper and containing 85% of the 
total copper from ore, assaying about 24 pounds of copper per ton. Moderate 
variations in the grade of ore should not materially affect the over-all results 
anticipated in actual plant operation. The results of recent pilot mill tests have 
indicated further improvements in the metallurgy that promise better recovery 
and the lowering of our preliminary estimates of construction, equipment and 
operating costs. 

In September the pilot leaching plant which covers the complete processes of 
roasting the concentrates in a Fluo-Solids reactor, agitation leaching, and elec- 
trolytic deposition of the copper from solution was completed and placed in opera- 
tion by the engineers of the Dorr Company. Results of significant importance 
have been obtained and further studies and tests are being made. The investiga- 
tion of whether the copper in the concentrates should be extracted by smelting 
and fire refining or by leaching and electrolytic deposition is being continued. 
The completion of these tests and research now being undertaken should give us 
sufficient additional information to resolve this important problem. 


NEW JERSEY 


Production and value of zinc produced from mines in New Jersey 
increased 8 and 19 percent, respectively, in 1950 over 1949. Output 
in 1950, in terms of recoverable content, was 55,029 short tons valued 
at $17,258,637, slightly less than half was refined to zinc metal and 
the remainder processed to zinc oxide. Mines producing were the 
Franklin and Sterling Hill in Sussex County. These mines were idle 
due to a strike at the Palmerton, Pa., smelter from September 27, 
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1949, to January 26, 1950. Mine operation was resumed January 
30, 1950. 

The value of the New Jersey output of zinc given in the tables of 
this chapter is the combined value of the zinc recoverable as metal or 
as oxide after freight, haulage, smelting, and manufacturing charges 
have been added. 

NEW YORK 


Production of silver, lead, and zinc from mines in New York was 

eater by 78, 13, and 1 percent, respectively, in 1950 over 1949. 

his increase was recorded, even though the Hyatt mine was perma- 
nently closed May 15. The Universal Exploration Co. began de- 
veloping the Hyatt mine in 1938. First production of lead and of 
zinc concentrates was recorded from its new 200-ton-per-day flotation 
mill early in 1941. Production continued relatively steady until 
cessation of operations May 15, 1950. 

The St. Joseph Lead Co. continued operation of its Balmat and 
Edwards mines throughout 1950. Lead and zinc are produced from 
the Balmat mine. A program to increase the daily capacity of the 
mill at the Balmat from 1,200 tons to 1,800 tons was initiated during 
the year. Development at the mine included 217 feet of shaft, 8,776 
feet of drifts, and 44,590 feet of diamond drilling. The Edwards 
mine produces only zinc. Ore is treated in a 600-ton-per-day flotation 
plant. Development at this mine included 6,570 feet of drifts and 
6,776 feet of diamond drilling. 

Silver is carried in small quantities in the lead concentrates from 
both the Balmat and the Hyatt mine. Its recovery at the smelter 
depends greatly on the demand for desilverized lead. A larger per- 
centage recovery of silver at the lead smelter in 1950 accounts for 
most of the increase in the State’s silver output. 

A report on an investigation of the Shawangunk mine in Sullivan 
County during 1948-49 was published.“ 


PENNSYLVANIA 


Gold, silver, and copper were produced along with iron from the 
Cornwall mine by the Bethlehem Steel Co. No lead or zinc mining 
was reported in the State. However, the New Jersey Zinc Co. con- 
tinued to develop its zinc mine near Friedensville. 

Production in 1950 from the Cornwall mine, the only producer, 
showed a 27-percent increase in tonnage of magnetite-pyrite-chalcopy- 
rite ore mined, but the output of gold increased only 7 percent and 
copper 4 percent, whereas silver production decreased 2 percent. 
This property is operated both as an open pit and underground mine. 
The ore is treated first in a 6,000-ton-per-day magnetic separation 
plant. The tailings then go to a 2,200-ton flotation plant and the 
magnetic product to a 2,400-ton sintering plant. The mill was oper- 
ated three shifts per day 6 days a week in 1950. Operation was on a 
5-day schedule in 1949. 

Zinc smelters at Donora, Josephtown, and Palmerton, Pa., treat 
most of the zinc concentrates produced in New York, Tennessee, and 
Virginia, as well as large tonnages from other States and from foreign 


3 Eilertsen, N. A., Investigation of Shawangunk Mine, Zinc-Lead Deposit, Near Summitville, Sullivan 
County, N. Y.: Bureau of Minos Rept. of Investigations 4675, 1950, 41 pp. 
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countries. The smelter at Palmerton was idle due to a strike from 
September 26, 1949 to January 26, 1950. 

Reports on investigations of the Perkiomen Creek copper deposits, 
the New Galena lead deposits and the Almedia lead-zinc deposit were 
published by the Bureau of Mines.‘ 


TENNESSEE 


Copper and zinc production from mines in Tennessee increased 
6 and 19 precent, respectively, in 1950 over 1949. Gold, silver, and 
lead output decreased 6, 4, and 56 percent, respectively. Production 
was again reported by 5 companies hon 12 mines. The total tonnage 
of ore produced in 1950 was greater than 1949 by 4 percent and ex- 

lains the increases in copper and zinc produced. Gold and silver are 

yproducts of copper-zinc mining in Tennessee. These metals are 
virtually unassayable in the original ore. They are allowed to accu- 
mulate in the copper smelter and the copper sulfate circuit, usually for 
several months, until there is enough to warrant casting “high-gold- 
silver-copper” anodes for shipment to an electrolytic refinery. Be- 
cause of the practice of allowing gold and silver to accumulate for 
several months, the monthly and annual mine-production rates of 
these two metals are estimated. Lead was produced in 1949 and 1950 
as a result of prospecting and exploration performed near Embreeville, 
Washington County, and not from regular mining; consequently, the 
decreased output is not significant. 

The American Zinc Co. of Tennessee operated the Grasselli, 
Jarnagin, and Athletic (Mossy Creek) mines in Jefferson County and 
the Mascot No. 2 mine in Knox County. Operations at the Athletic, 
shut down June 17, 1949, were resumed in August 1950, and the other 
mines were operated throughout the year. All ore is beneficiated at 
the company mill at Mascot. During the latter part of 1950 custom 
ore from the Timberville mine in Virginia and from the Universal 
Exploration Co. in Tennessee was also treated. Concentrates from 
this mill were shipped to eight different smelters or oxide plants. 
Development at the American Zinc Co. of Tennessee mines included 
2,332 feet of drift and 25,921 feet of diamond drilling at the Mascot 
No. 2; 447 feet of drift at the Jarnagin; 1,763 feet of drift, 2,295 feet 
of diamond drilling, and 15,006 feet of churn drilling at the Grasselli; 
and 191 feet of drift at the Athletic. 

The Tennessee Copper Co. operated the Burra Burra, Calloway, 
Mary, Eureka, and Boyd mines throughout 1950. Development 
during the year included 750 feet of shaft, 13,912 feet of drifts, 4,367 
feet of raises, and 12,580 feet of diamond drilling. Ore is initially 
beneficiated at the company London and Isabella mills, which have a 
total daily capacity of about 3,200 tons. The products are zinc con- 
centrates, copper concentrates, iron concentrates, and limestone 
tailings. Zinc concentrates were sent to smelters or oxide plants for 
further refining. Copper concentrates were converted to blister copper 
in the company 150-ton reverberatory furnace and cast chiefly as shot 
copper for the manufacture of copper sulfate. 

“4 Earl, Kenneth M., Investigation of Perklomen Creek Copper Deposits, Montgomery County, Pa.: 
Bureau of Mines E of Investigations 4666, 1950, 13 pp. Investigation of New Galena Lead Deposit, 


Bucks County, Pa.: Bureau of Mines Rept. of Investigations 4703, 1950, 7 pp. Investigation of the Almedia 
Lead-Zinc Deposit, Columbia County, Pa.: Bureau of Mines Rept. of Investigations 4743, 1950, 9 pp. 
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In Jefferson County the Universal Exploration Co. continued to 
operate the Davis-Bible group of mines and its 800-ton-per-day 
flotation mill. Mine development included 15 feet of shaft, 2,201 
feet of drifts, 2,447 feet of diamond drilling, and 2,231 feet of churn 
drilling. Most of the ore was treated at the company mill, but during 
the latter part of the year some ore was sent to the Mascot mill of the 
American Zinc Co. of Tennessee. 

A small quantity of lead ore and zinc-lead ore was shipped to 
smelters from mines in Washington County. 

The Bureau of Mines published a report on an investigation of the 
Brown-Tipton zinc deposit, Green County, made in 1944.° 


VERMONT 


The Vermont Copper Co. continued to operate the Elizabeth mine 
in Orange County. There was also small production from adjacent 
mine dumps. This company was the only producer of gold, silver, 
and copper in the State in 1950. Output of these three metals was 
greater by 22, 3, and 17 percent, respectively, than in 1949. The ore, 
containing chalcopyrite and pyrrhotite with a small quantity of gold 
and silver, was concentrated in the company 500-ton flotation mull. 
Concentrates are shipped to the Phelps-Dodge Corp. smelter and re- 
finery at Laurel Hill, N. Y. 


VIRGINIA 


Production of zinc and lead from mines in Virginia was 6 and 2 
percent less, respectively, in 1950 than in 1949, chiefly as the result of 
a strike at the Austinville mine of the New Jersey Zinc Co. from 
October 9 to November 23. This mine had been operated contin- 
uously during 1949. No copper, gold, or silver production was 
recorded during the year. The Austinville mine is in Wythe County. 
Ore is treated at the company 2,000-ton-per-day mill at the mine. 
Zinc concentrates were sent to the zinc smelters at Palmerton, Pa., 
and Hillsboro, Ill. Lead concentrates were shipped to the lead smelter 
at Federal, Ill. A small quantity of ore was shipped by the Timber- 
ville Mining Co., Frederick County, for concentration at the Mascot 
mill of the American Zinc Co. of Tennessee. 


WISCONSIN 


Although the number of producing mines in Wisconsin decreased 
from 46 in 1949 to 11 in 1950, the output of recoverable zinc increased 
from 5,295 to 5,722 tons. Producers not operating in 1950 were 
chiefly individuals who worked intermittently, several producing only 
high-grade lead concentrates from surface or near surface operations. 
These operators ceased mining because the price of lead and zinc 
dropped in 1949. Loss of this output was the chief reason for the 
decreased production of lead from 857 tons in 1949 to 532 tons in 
1950. Continuous operation of the new mine and mill of the Calumet 
& Hecla Consolidated Copper Co. near Shullsburg (first production 
reported in September 1949) accounted for much of the State’s zine 
output. This company has a 1,200-ton-per-day mill at the mine. 
It was operated on a three-shift, 6-day-week basis. Concentration is 


1 Warner, A. H., Investigation of the Brown-Tipton Zine Deposit, Green County, Tenn.: Bureau of 
Mines Rept. of Investigations 4645, 1950, 6 pp. 
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by jigs and flotation. Both zinc and lead concentrates are made. 
Development in the mine included 1,316 feet of drifts and 44,775 feet 
of churn drilling. In advancing a drift to open a new section of the 
mine to the south, considerable water, as expected, was encountered 
and caused curtailed production during October and November. 
Extracts from the Calumet & Hecla annual report follow: 
The Company’s zinc-lead mine at Shullsburg, Wisconsin, at the end of 1950 
Gegen from an exploratory to what is expected to be a profitable operating basis. 
ractured and folded rock formations retarded and hampered mining operations. 
An abnormally large flow of water required the installation of pumping capacity 
sufficient to handle 14,400 gallons per minute, which is believed to be ample to 
cope with any foreseeable future needs. The mine is operated through modern 
and efficient techniques, using diesel trucks and the latest mechanical equipment 
for loading and transporting ore. Substantial reserves assure many years of 
operation. A basis for profitable operations was achieved by the end of 1950. 
* * * * * * * 


In the Wisconsin zinc area, churn drilling was conducted to extend and outline 
the several ore bodies under development, and to explore the block of land under 
lease. Results have been encouraging. * * * 


The Vinegar Hill Zinc Co. developed the Blackstone mine and built 
a new mill south of Shullsburg. "The mill is rated at 600 tons per day. 
Production from this mine and operation of the new “Hancock” mill 
were be in December. 

The Cuba Mining Co., & subsidiary of Vinegar Hill Zinc Co., re- 
opened the Andrews mine and shipped ore to the new mill. Custom 
ore from the Little Mullen and De Rocher mines was also accepted 
at the mill. 

On July 20 the Dodgeville Mining Co., Iowa County, resumed 
operation of its mill and began to mine ore from the Dodgeville No. 3 
mine. The mill has jigs and a 50-ton flotation plant. A new waste- 
rae unit was added to the mill during the year. 

ther operators producing in 1950 include the H. B. & H. Mining 

Co., Benton Milling Co., L. G. & W. Mining Co., Chestnut Hill Zinc 

SEN Little Grant Mining Co., Fred Hofer & Sons, and Whitechurch & 
arr. 

A report was published of an investigation of the White zinc- lead 
deposit, Lafayette County, by the Bureau of Mines in 1947.“ 


OTHER STATES 


No production of gold, silver, copper, lead, or zinc was reported in 
other States in the region during 1950. The Bureau of Mines pub- 
lished reports of investigation on mines in Georgia, Maine, and New 
Hampshire.’ 


* Grosh, W. A., Investigation of the White Zinc-Lead Deposit, Lafayette County, Wis: Bureau of Mines 
Rept. of Investigations 4722, 1950, 5 Pp. 

! Peyton, Alexander L., and Cofer, Harland E., Jr., Magruder and Chambers Copper Deposits, Lincoln 
and Wilkes Counties, Ga.: Bureau of Mines Rept. of Investigations 4665, 1950, 23 pp. 

Earl, Kenneth M., Investigation of the Tapley Copper Deposit, Hancock County, Maine: Bureau of 
Mines Rept. of Investigations 4691, 1950, 7 pp. Investigation of the Douglas Copper Deposit, Hancock 
County, Maine: Bureau of Mines Rept. of Investigations 4701, 1950, 17 pp. Investigation of Milan Copper 
Deposit, Coos County, N. H.: Bureau of Mines Rept. of Investigations 4718, 1950, 9 pp. 


Idaho 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 


By Almon F. Robertson and Virginia Halverson 


A 
GENERAL SUMMARY 


UTPUT of all major nonferrous metals increased in Idaho in 
O 1950. Gold output increased from 77,829 fine ounces in 1949 

to 79,652 in 1950 (2 percent); silver from 10,049,257 fine ounces 
to 16,095,019 (60 percent); copper from 1,438 short tons to 2,107 (47 
percent); lead from 79,299 tons to 100,025 (26 percent); and zinc from 
76,555 tons to 87,890 (15 percent). 

The lead output exceeded the zinc output by 14 percent compared 
with 4 percent in 1949. The total value of the five metals increased 
from $56,429,796 in 1949 to $70,198,647 in 1950, or 24 percent. 
Gold was valued at $2,787,820 or 4 percent of the State total: silver, 
$14,566,805 (21 percent); copper, $876,512 (1 percent); lead, $27,006,- 
750 (38 percent); and zinc $24,960,760 (36 percent). In 1950 Idaho 
ina the largest producer of silver and zinc in the United States 
and the second-largest producer of lead (exceeded only by Missouri). 
About 94 percent of the State silver production, 90 percent of the 
copper, 95 percent of the lead, and 98 percent of the zinc came from 
the Coeur d'Alene region of Shoshone County; the remaining silver, 
copper, lead, and zinc came largely from the Warm Springs district 
in Blaine County. 

About 61 percent of the State gold production in 1950 came from 
a lode mine in the Yellow Pine district, Valley County; the remainder 
came largely from dredging operations in the Elk City district, 
Idaho County ; Boise Basin district, Boise County; Yankee Fork dis- 
trict, Custer County; and Ten Mile district, Idaho County. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of metal production 
has been calculated at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Silver 3 Lead 3 Zinc 3 
(per fine (pe (per (per 
ounce) pound) pound) 
$0. 109 $0. 122 
144 . 121 
179 . 133 
158 .124 
135 . 142 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946: $0.71111111; July 1, 1946, to 
Dec. 31, 1947: $0.905; 1948-50: $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 includes 
bonus payments by Office of Metals Reserve for overquota production. 
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TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Idaho, 
1946-50, and total, 1883-1950, in terms of recoverabe metal ! 


Lode mines Placer mines Gold (lode and placer) |Silver (lode and placer) 
Year T Ore 85 EEN SEN Yi e 
Number | or treate umber | washe ne ne 
of mines (short of mines (cubic ounces Value ounces Value 
tons) yards) 
19455 . 139 2, 882, 187 71 4, 178, 023 42,975 | $1, 504, 125 6, 491, 104 | $5, 244, 812 
19477 183 3, 717, 697 99 4, 467, 931 64, 082 2,274,370 | 10,345, 779 9. 362, 930 
18 194 3, 981, 846 7 4. 042, 245 58, 454 2, 045, 890 | 11, 448,875 | 10, 361, 810 
1849 |... 171 3, 057, 075 82 3, 046, 837 77, 829 2, 724. 015 | 10,049, 257 9, 095, 085 
1950 155 3. 300, 215 75 2. 560, 730 70, 652 2, 787, 820 | 16, 095, 019 | 14, 566, 805 
1883-19500 (91 (2) 8, 121,666 |187, 397, 713 568, 424, 342 402, 418, 623 
Copper Tead Zine 
Year ———— Tota] value 
Short tons Value Short tons Value Short tons Value 

1916 ........ 1, 038 $336, 312 59, 987 | $13, 077, 166 71,507 | $17, 447, 708 $37, 610, 123 
19177 1, 640 688, 800 78, 944 22, 735, 872 8a, 069 20, 102, 698 55, 164, 670 
1948 ........ 1, 624 704, 816 88, 541 31, 608, 752 86, 207 22, 947, 022 67, 758, 200 
19g 1. 438 568, 572 79, 299 25, 058, 484 76, 555 18, 985, 640 56, 429, 796 
1950. 2, 107 876, 512 100, 025 27, 006, 750 87, 890 24, 960, 760 70, 198, 647 
1863-1950 111, 506 35, 793, 779 6, 287, 196 | 762, 378, 126 1 627, 453 | 298, 224, 745 |1, 686, 212, 986 


! Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or 
slimes re-treated; and ore and old tailings shipped directly to smelters during the calendar year indicated. 
3 Figure not available. 


Gold.—The output of recoverable gold in Idaho in 1950 was 79,652 
ounces, 1,823 ounces over 1949. This entire gain was from placer 
mines, as the output of gold from lode properties decreased 660 
ounces. Gold from lode mines in 1950 was 62,091 fine ounces com- 
pared with 62,751 fine ounces in 1949, and that from placer properties 
was 17,561 fine ounces compared with 15,078. The Yellow Pine lode 
mine in Valley County, worked by the Bradley Mining Co., continued 
to be the largest producer of gold in Idaho; it was followed by a lode 
property at Atlanta worked by Talache Mines, Inc.; a bucket-line 
dredge at Idaho City worked by the Idaho-Canadian Dredging Co.; 
a bucket-line dredge at Elk City worked by the Warren Dredging 
Corp., and a bucket-line dredge at Elk City worked by H. & H. Mines, 
Inc. Of the total gold produced in Idaho in 1950, nearly 70 percent 
came from gold ore, 17 percent from bucket-line dredging, 4 percent 
from dragline dredging (including operations of nonfloating washing 
lants), and most of the remainder from zinc-lead ore. Four bucket- 
ine dredges and 11 nonfloating washing plants and dragline dredges 
treated about 2,500,000 cubic yards of gravel in 1950 and recovered 
17,072 fine ounces of gold and 5,187 fine ounces of silver. 

Silver.—Idaho's output of recoverable silver in 1950 was 16,095,019 
ounces, 6,045,762 more than in 1949. The State continued to be the 
largest producer of silver in the United States—a place it has held 
Since 1933. The Coeur d’Alene region produced 15,056,131 fine 
ounces of silver in 1950, or 94 percent of the State total; the remainder 
came largely from the Warm Springs, Bayhorse, and Yellow Pine 
districts. Oe the State total silver, silver ore yielded 60 percent, 
zinc-lead ore and old tailings 34 percent, lead ore 5 percent, and gold 
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ore most of the remainder. Recovery of silver from silver ore increased 
5,470,467 ounces, that from zinc-lead ore 1,207,840 ounces, and that 


from gold ore 66, ,265 ounces. However, recovery of silver from lead . 
ore decreased 744, 150 ounces. 


TABLE 3.—Gold produced at placer mines in Idaho, 1946-50, by classes of mines 
and by methods of recovery 


T" ü Gold recovered 
Mines ater 
treated 
Class and method produe: (cubic Average 
E yards) |Fineounces| Value | value per 
cubic yard 
Surface place 
Grave mechanically handled: 
Bucket-line dredges: 

/ ee 7 | 3,766, 746 17, 448 $610, 680 90. 162 
1170!!! ³ 8 | 3,381,351 14, 112 493, 920 . 146 
jon et ⁵ ðͤ 5 | 3, 139. 168 14. 969 523, 915 167 
I ³ K ME 4| 2,332, 576 10, 234 358, 190 .154 

107)! 88 4 | 2,005, 000 13, 549 474, 215 . 237 

Dragline dredges: 

1 6 364, 200 2, 272 79, 520 .218 
lr AAA A A O ID RSS 4 577, 000 2, 939 102, 865 .178 
Eeer 2 400, 000 1, 071 37, 485 . 094 
js CERE 2 406, 000 1. 409 49, 315 . 121 
A ussccesee suse salen 2 296, 000 1, 839 64, 365 .217 

Buction dredges 
A. "SE, EE E E, PR 888 
e GE 5 19, 590 103 3, 605 . 184 
CCC 3 1, 200 20 700 . 583 
¡TI A r ERU NONE 2 11, 765 54 1, 890 .161 
1000. hhöÄ˙d el ⁊ᷣ y Ree nce Had 1 500 15 525 1.050 
EE washing plants: ! 
AAA sees io m sees 8 444, 490 2, 232 120 176 
lr TER 5 457, 570 4, 204 147, 140 
er Dee 5 259, 500 3, 064 107, 240 413 
— a P i Aa p Satan oe es 9 205, 117 1, 684 58, 940 
Gravel ere handled: 
Hydranli c: 
ee 10 37, 100 248 8, 680 . 234 
1947 J ⁵¼•—0ͥAuẽ ee 9 32, 560 152 5, 320 .16 
A 4 32, 600 189 6,615 . 203 
ër ee yt 5 14. 800 87 3, 045 . 206 
TRA A E A ONG 10 37, 085 292 10, 220 . 276 
Small sai hand methods: 3 
A K 43 7,350 133 4, 655 . 633 
1647 / a EA 58 10, 607 218 7, 630 . 719 
poc ep gwr—k .... 8 54 11,087 307 10, 745 . 969 
100 J T.; 8 80 20, 886 218 7, 630 . 365 
men TES EPIS 49 17, 028 182 6, 370 . 374 
e placers (drift): 
117]. NI AN 5 2, 567 22 770 . 300 
¡E EE 7 2, 233 2 700 . 300 
y K 5 620 16 560 . 903 
..... eet ee 3 1, 330 12 420 . 316 
JJ UR ERSTE NEN E, ˙w8 g AAA rto 
ET 
rand Sotal placers; 
A TTE POSER OE 71 4, 178, 023 . 169 
1047 JJ Ee 99 4, 467, 931 .155 
JJ ³ A 78 4, 042, 245 . 180 
jos MP 3 82 3, 046, 837 .173 
J 8 75 2. 560, 730 . 240 


! Includes all placer operations using power 1 and washing plant, both on dry land; an outfit 
with movable washing plant is termed a dry- land d E 
2 Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
aip boxe boxes, pans, etc. Wet“ method used exclusively in Idaho. 
mine using more than 1 method of recovery is counted but once in arriving at total for all methods. 


Twelve mines—the Sunshine, Bunker Hill & Sullivan, Polaris, 
Silver Summit, Silver Dollar, Page, Triumph, Silver Syndicate, 
Sherman, Star, Dayrock, and Morning—produced 88 percent of the 
silver outpu ut of the State in 1950. Six properties (Sunshine, Polaris, 
Silver Dollar, Silver Syndicate, Sunshine Consolidated, and Metro- 
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politan) near Kellogg, operated by the Sunshine Mining Co., in 1950 
produced 8,293,869 ounces of silver, or 52 percent of the State total. 
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Fiavnx 1.—Value of mine production of gold, silver, lead, and zinc, and total value of gold, silver, copper, 
wé and zinc in Idaho, 1870-1950. The value of copper bas been less than $2,000,000 annually, except in 
a few years. 


Copper.—The output of copper in Idaho increased to 2,107 tons in 
1950, 669 tons more than in 1949. About 88 percent of the State 
copper output in 1950 was recovered as a byproduct in the treatment 
of zinc-lead ore and silver ore from mines in the Coeur d’Alene region; 
the remainder was recovered largely from zinc-lead ore produced in 
the Warm Springs district. 

The Sunshine mine near Kellogg in the Coeur d'Alene region con- 
tinued to be the largest producer of copper in Idaho. It was followed 
by the Bunker pil & Sullivan, Polaris, Triumph, and Silver Dollar 
properties. 

Lead.—In 1950 Idaho mines produced 100,025 tons of recoverable 
lead, 20,726 tons more than in 1949. In 1950, 95 percent of the State 
total lead came from the Coeur d'Alene region; most of the remainder 
was produced in the Warm Springs, Bayhorse, Texas, Port Hill, and 
Clark Fork districts. Zinc-lead ore and old tailings (1,989,821 tons) 
from the Coeur d'Alene region yielded 78 percent of the State total 
lead; and lead ore and silver ore, chiefly from the Coeur d'Alene region, 
yielded 17 percent. The remainder came largely from zinc-lead ore 
in the Warm Springs and Bayhorse districts, lead ore in the Bayhorse, 
Texas, Port Hill, Clark Fork, and Alder Creek districts, and old zinc 
slag in the Coeur d'Alene region. Lead recovered from zinc-lead ore 
and old tailings increased 35,872,985 pounds, that from silver ore 
9,002,925 pounds, and that from zinc ore and lead-smelter sla 
1,126,637 pounds; however, the lead recovered from lead ore decrease 
1,165,139 pounds. 
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The Bunker Hill & Sullivan mine at Kellogg was by far the largest 
producer of lead in Idaho in 1950. The combined lead output of 
the seven largest producing mines (each producing more than 7,000,000 
55 Bunker Hill & Sullivan, Page, Star, Morning, Sherman, 

ayrock, and Sidney —was 139,306,500 pounds or 70 percent of the 
State total. Other important producers in 1950 were the Frisco, 


TABLE 4.— line production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by counties, in terms of recoverable metal 


Mines pro- 001d (lode and placer) Silver (lode and placer) 
County 
Fine 

Lode | Placer ounces Value 
RT, Ln E 1] — 6| ..2210 1]. eI shee 
BIN O EE 14 2 §19, 497 70, 171 
JJ AAA 11 18 2, 245 2. G2 
lll 8 El od 69, 953 63, 311 
Boundary. .............................. aic cac 6, 161 5, 576 
Butte FFT 1 116 105 
ÄÄ˙?¹—? yy e War ES 1 673 609 
DAS os 8 2l xz 73 66 
Clak Lolli ud [alice ewe hene EE . 274 248 
ernennt 2 en A EE 2 FCW 
( ³˙²W»ͥru ] ⁰⁰0ũmͥ ë NUR l2lE cd dad 15 6 173, 092 156. 657 
,, . ES ME 6 3 36, 809 33, 314 
Con AN (x Qe ii DL S 21. 1, 200 1, 086 
Idaho............... Seen OR O ae 10 24 1, 758 1, 591 
JOTOMG eege A cenis 2l. ..dh ROB AAA EE 
))) dL ale 2 32 20 
Lemhi. enc cca seh ota et AA 15 5 73, 018 66, 085 
Gö§ö§öÜQ4? ũůð tani eeu ce med 4 3 12, 459 11, 276 
POWOP. ß PO 1 PARO PEA 
Shoshone `... 57 2 15, 056, 131 | 13, 626, 559 
h E 2 TRT 
„% A IA 3 4 138, 157 125, 039 
Washington . 3,371 3, 051 
dy A A ĩ 8 155 75 2, 16, 095, 019 | 14, 566, 805 
A cutee: 171 82 77,829 | 2,724,015 10, 049, 257 | 9,095, 085 

Copper Lead Zinc o 

AE 0 
County vulue 
Pounds Value Pounds Value Pounds Value 

/// II ES ⁰ ⅛ » 7⅛² .. ] é $210 
Blaine 228,000 | $47, 424 | 5, 469, 200 $738,342 | 2,611, 100 $370,776 | 1.694. 298 
Boise. ` 100 2, 400 324. MP 178, 987 
Bonner............... 1, 200 250 204, 000 27, 540 14, 500 2. 059 99, 950 
Boundary 1. 900 395 267, 600 36, 126 30, 900 4, 388 48. 445 
Birr... ĩ ,d 11. 000 /// A E 1. 590 
Camas 500 104 5. 400 EE qu ] ͤ V . 6. 307 
assign ͤĩ§o“dQA]˙ h A PA 1. 000 135 100 14 9. 280 
SCC ²˙ cdcduee 26. 900 5, 595 10, 600 TAS) A enone Rei 7, 309 
LB dr A WEE VE EE 8 Dee GENEE 175 
ter 25, 800 5, 366 3, 504. 200 473, 067 892, 600 126, 749 873. 654 
Hier 8 400| 544 „ : 221. 2X3 
ellos uli lose viu aer 600 125 9, 000 1,215 700 99 23. 350 
GEN AN AA EES 400 | 544 346, 220 
// ²˙ EE J A A SE 105 
A ACA PARA AA AAA AAA O 12 034 
Lemhl.............-.. 85,300 | 17,742 | 1,130, 400 152, 604 23, 500 3, 337 259. 473 
Owyhee............... 47, 100 9, 797 1, 400 ;; A aha 23. 957 
POW fdp fp ̃ dca cuoc ctc cas e m 315 
Shoshone ............ 8, 791, 000 | 788, 528 |189, 394, 000 | 25, 568, 190 |172, 205, 000 | 24, 453, 110 | 64, 555. 947 
F DEE, eres DE E E EI [e REGE s | 149 
Valley ................ 600 125 6. 000 810 1, 300 185 | 1, 823. 9:9 
Washington........... 5, 000 1, 040 33, 000 4, 455 300 43 ' 8. 659 
Total: 1950 4. 214,000 | 876, 512 1200, 050, 000 | 27,006,750 |175, 780. 000 | 24. 960, 760 | 70. 188, 647 


1949...... 2, 876, 000 | 566, 572 1158, 598, 000 | 25, 058, 484 |153, 110, 000 | 18, 985, 640 | 56. 429. 796 
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Triumph, Bunker Hill & Sullivan mill tailing dump, Sunshine, Tama- 
rack, and Spokane-Idaho properties. 

Zinc.—Idaho’s output of recoverable zinc increased to 87,890 tons 
in 1950, 11,335 tons more than that in 1949. About 98 percent of the 
1950 State total came from the Coeur d’Alene region and most of the 
remainder from the Warm Springs district. Zinc-lead ore and old 
tailings concentrated yielded 91 percent of the State total zinc; old 
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lead-smelter slag smelted and fumed, 5 percent; and zinc ore con- 
centrated and lead ore concentrated, 3 percent. 

Nine properties (each producing over 6,000,000 pounds of zinc)— 
the Star, Page, Morning, Bunker Hill € Sullivan, Sidney, Frisco, 
Bunker Hill slag dump, Spokane-Idaho, and Tamarack—supplied 83 
percent of the State total in 1950. 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by months, in terms of recoverable metal 


EE , 087, 527 144 7,185 

ARA EA vv , 193, 936 155 ; 6, 580 

PARANA 8 , 625, 320 j 7,412 

PEE SAAE daa EE ĩͤ E AAT N 353, 175 166 6, 908 

jj Re ee aa aña E , 308, 376 194 : 450 

te E yy AERE QAM 10, 878 162 
|.» EE 97, 572 158 
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The Sullivan Mining Co. operated its electrolytic zinc plant near 
Bradley continuously during 1950, producing 53,922 tons of special 
high-grade slab zinc and 295 tons of cadmium. Output of metal in 
the year substantially exceeded that of any year during the 22 years’ 
continuous operation of the plant. In addition, the plant recovered 
8,957 tons of zinc, 3,985 tons of lead, 198 tons of copper, 550,665 
ounces of silver, and 1,994 ounces of gold from residues, dross, and 
other byproducts. ; 


MINING INDUSTRY 


Production of zinc-lead ore and old tailings (by far the chief ore 
output of the State) increased from 1,920,206 tons to 2,074,300, 
gold ore from 624,083 tons to 632,884, and zinc ore and old slag from 
49,401 tons to 74,416, and silver ore from 175,225 tons to 334,163; 
lead ore decreased from 287,664 tons to 182,905. "The Yellow Pine 
mine &t Stibnite, Valley County, produced 98 percent of the gold ore 
mined in Idaho in 1950. Output increased from 610,988 tons in 
1949 to 620,800 tons in 1950. About 91 percent of the silver ore, 
over 99 percent of the zinc ore and old slag, 96 percent of the zinc-lead 
ore and old tailings, and 95 percent of the lead ore were produced in 
the Coeur d'Alene region. Placer mining indicated greater activity, 
&nd production of gold from this source increased. Sixteen dredges 
(11 dragline, 4 bucket-line, and 1 suction) recovered 17,087 fine 
ounces of gold in Idaho in 1950; 13 dredges (7 dragline, 4 bucket-line 
and 2 suction) recovered 14,761 fine ounces of gold in 1949. 


ORE CLASSIFICATION 


Details on ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 6.— Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by class of ore or other source material, in terms of recoverable metal 


Material 
sold or Gold Silver Copper Lead 


P Zinc 
Source ber of (fine (fine 
ines! Gite ae JE ) ounces) (pounds) | (pounds) (pounds) 


— —— •—ͤ—md61—— M e! E 


g 
8 
2 
E 
d 
8 
8 
e 
8 
3 
8 


Dry gold ore 


Dry gold-silver ore..... 6 748 2 13, 665 241 6,304 |............ 
Dry silver ore.......... 16 334, 163 809 | 9,721,043 | 2, 574,359 | 10, 447, 901 003, 869 
Total... 60 967, 795 57,402 | 9,909,586 | 2, 580, 023 | 10, 466, 182 604, 569 
Copper ore............. 9 7 i 89, 045 DII | ses seco: 
Dr re 41 182, 905 805 730, 867 117,364 | 22,700, 268 2, 014, 513 
Lead-copper ore........ 1 3 411 515 400 100 
Zinc oreoeʒ—ůüp—ů 7 2 74, 416 14 29, 320 9, 478 2,309,117 | 12, 549, 607 
Zinc-lead ore........... 53 | 2,074,300 3,858 | 5,398,836 | 1,416,075 | 164, 563, 322 | 160, 609, 911 
Zinc-lead-copper ore 1 8 3 653 600 5,800 1, 300 
Total lode mines. 155 | 13,300,215 62, 091 | 16,089, 711 | 4, 214, 000 | 200, 050, 000 | 175, 780, 000 
Gravel (placer opera- 
V „C 17,561 5,908 AA AO An 
Total: 1950....... 230 | 23, 300, 215 79,652 | 16,095,019 | 4,214,000 | 200, 050, 000 | 175, 780, 000 
1949....... 253 | 3 3, 057, 075 77,829 | 10,049, 257 | 2,876,000 | 158, 598, 000 | 153,110, 000 


1 Detail will not necessarily add to totals because some mines produce more than 1 class of ore. 
2 Includes 51,366 tons of old lead-smelter slag. 
3 Includes 22,389 tons of old lead-smelter slag. 
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METALLURGICAL INDUSTRY 


Of the 3,300,215 tons of ore produced in Idaho in 1950, 3,231,079 
tons (98 percent) were treated at milling plants, and the remaining 
69,136 tons (2 percent) were shipped crude to smelters. 

In 1950 milling plants treated principally zinc-lead ore and old 
tailings (2,074,205 tons), gold ore (632,600 tons), silver ore (325,943 
tons), lead ore (174,915 tons), and zinc ore (22,841 tons). Current 
hot lead-smelter slag totaling 143,916 tons was fumed, and 51,366 
tons of old dump lead-smelter slag was delivered for smelting and 
fuming. Metals recovered from the old dump slag were credited to 
the Bunker Hill smelter dump, and metals recovered from the hot 
slag were credited to various producers of the ores and concentrates. 

The Bunker Hill & Sullivan Mining 4 Concentrating Co. operated 
its Bradley lead smelter and refinery throughout the year on ore and 
concentrates, chiefly from the Coeur d’Alene region. Smelter output 
in 1950 exceeded that for any of the preceding 20 years. The company 
also operated its antimony and cadmium plants, 2,000-ton flotation 
mill (including a sink-and-float unit), 300-ton tailing-treatment plant 
for recovering silver, iron, lead, and zinc from old jig tailings, and 
450-ton zinc slag-fuming plant at Bradley. According to the company 
annual stockholders’ report for 1950, the smelter produced 3,668 
ounces of gold, 11,949,907 ounces of silver, 174,428 pounds of cadmium, 
1,398 tons of copper, 1,151 tons of antimony, 14,950 tons of zinc, and 
75,249 tons of lead. The slag-fuming plant yielded 21,218 tons of 
deleaded zinc fume and 4,340 dry tons of zinc-lead fume. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by method of recovery, in terms of recoverable metal 


Copper Lead Zine 
Method of recovery 99 (pounds) (pounds) (pounds) 
C 122.02 ͥ Ado , AA AO EEN 
Amalgamation... ll... ; éi EE A A 
Cyanidat ion y JJ) 8 
Smelting of ore kk A 217, 910 130, 399 4, 919, 497 9, 794, 664 
Smelting of concentrate 15, 869, 845 4,083,601 | 195, 130, 503 | 165, 985, 336 
Total: 19500 ; 16, 095, 019 4, 214, 000 | 200, 050, 000 | 175, 780, 000 


Seeerei , 8: 10, 049, 257 | 2,876,000 | 158, 598, 000 | 153, 110, 000 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore and old tailings treated at mills 


Rene in Concentrate shipped to smelters and recoverable metal 


Material 
treated 


(short | Gola | Silver SE Gold | Silver Lead 
tons) (fine | (fine | trate | (fine (fine eg un 


ounces) | ounces) Ge ounces)| ounces) | (Pounds) | (pounds) | (pounds) 
tons 


BY COUNTIES 


Blaine........ 49,362 |... ne oet 9,462 | 1,314 513,908 | 221,142 | 5,419,589 | 2,552,886 
Boise 108 115 DO [c ĩ AS . AA RCA 
Bonner....... II WE 97 2 6, 327 535 108, 878 2, 465 
Boundary. -.- „ 000000; 8 43 55 779 600 21, 800 20, 100 
Cassia........ 500 250 IJ ⁵ↄ 8 
Custer 31. 300 281 370 | 2,430 485 123, 311 17, 956| 2,350, 420 793, 714 
Elmore....... 8, 941 1,915 | 1,404 9, 441 "IM EE AAA, EC 

em 360 11 95 479 1, 132 600 8, 935 700 
Idaho 535 136 41 4 12] BY desu OO e w 
Lemhi........ 22, 292 80 11 706 8 30, 131 53, 300 48,000 |........... 
Shoshone..... 2, 400, 431 6 1 [308,730 | 3,261 |15, 024, 270 3, 789, 468 187, 174, 681 |162, 615, 471 
Valley........ 620, 800 |........]........ 24,822 | 48, 472 137, rl AA ũ ˙V E 


es — 3 | | | SS A AA 


Total: 1950..13, 231,079 | 2,906 | 1,956 |346, 809 | 57, 529 15, 869, 845 4, 083, 601 |195, 130, 503 |155, 985, 336 
1949..|3, 011,615 | 1,214 808 |296, 901 60, 704 9, 870, 960 2,752, 716 154, 307, 482 |148, 378, 476 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTER 


Dry Boldt saca da 25, 293 | 52, 002 170, 180 175 se ARA 
Fracht 55 453 7)77!F—Ü; mx A 
F ³˙¹mQàQÄ⁵ y 8 2, 900 336 | 1,670,785 | 766, 348 72,511 4 M. 
Lesd.-. 2 A A REM Wa 147,337 | 2,717 | 5,924, 229 1. 099, 987 |178,150, 829 | 15, 366, 416 
Lead- copper 17,532 | 249 | 7,499,725 |1, 694, 7 7, 631, 064 540, 997 
A 151,062 | 1,289 571, 647 ; 8, 985, 035 149, 728, 749 
VAL. WEE 10 8 14, 760 3, 221 250, 444 „174 
Dry iron (from zinc-lead ore) 2, 060 475 9, 252 10,870 39, 497 |........... 
Total: 1950 346,809 | 57,529 |15,869,845 |4, 083, 601 |195, 130, 503 |165, 985, 336 
B. For ore and old tailings shipped directly to smelters 
Material 
Gold Silver Copper Lead Zinc 


treated pe 
(short e 909855 pounds) (pounds) | (pounds) 


BY COUNTIES 
| 

Blin 2o EE 527 617 5, 589 6, 858 49, 611 58, 214 
e EE 70 89 974 100 2, 4000 
AAA mu 886 8. 235 192 63, 626 665 97, 122 12, 035 
Boundary A ß A 273 1 5, 382 1, 300 245, 800 10, $00 
H ³˙ꝛé2ðniem. EE 8 1333 116. 11. 0000 
E Cͤĩ˙ÜĩiꝛOẽ⅜ ˙¹ii ( CAES RED SE RE E 30 139 673 500 5, 400 See 
LN EE S 8 1, 000 100 
Clark os ß 197 1 274 26, 900 10, 600 |... 
Gül... 8 4, 113 11 47,073 7,844 | 1,153,750 98, 886 
F ß 81 82 2, 50222 400 
/ ³o⅛ AAA eeu tesa nee 1 AS - ll A 5 
Mans F 11 12 42 DEE 200 |.......... 
Fl 8 IN 3, 143 453 42, 876 32. 000 | 1,082, 400 23, 500 
OW NGO ose cure 8 499 49 12, 439 47, 100 1, 400 
Senn 151, 7:38 3 31. 838 1, 532 2, 219. 319 9, 589, 529 
III 8 16 3 1. 074 600 6. 000 1. 300 
Washin e. 183 2 3, 371 5, 000 33, 000 300 

Total: 19. cuco. be aa 69. 136 1, 656 217, 910 130, 399 4, 919. 497 | 9, 794, 664 

I 2 45, 400 833 173, 108 12, 284 4, 290, 518 | 4, 731. 524 


For footnotes, see end of table. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal—Continued 


B. For ore and old tailings shipped directly to smeltere—Continued 


Material 
treated 1 — ás Copper Lead Zine 
Da ounces) | ounces) (pounds) | (pounds) | (pounds) 
ns 
BY CLASS OF MATERIAL 
DEY gold i ] ] A ees 284 701 2, 173 5,723 2,421. —— zn 
Dry gold-silver.........................- 108 129 4, 028 241 6, 304 |....... m 
Dry EC ß ed ie eni 8, 220 194 63, 864 5, 000 1,882 235 
PPer A ek RA 762 9 20, 038 87,745 4.911IJl] . 
„ A CDM A 7, 990 619 100, 845 29, 593 2,815, 474 115, 341 
/ y ß 411 515 
Jr. ns eer 1 51, 575 1 24, 599 685 2, 054, 644 | 9, 649, 217 
LID BEE 5 EP 1, 299 297 , 240 „471 
Zino lead- co beet 8 3 600 5, 800 1. 300 
hh... rsen ct 1 69, 136 1, 656 217, 910 130, 399 4, 919, 407 | 9,794, 664 


Includes 51,366 tons of old lead-smelter slag smelted and fumed. 
2 Includes 22,389 tons of old lead-smelter slag smelted and fumed. 


TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 


Quantity 

trea 

Class of material (short Gold Silver Copper Lead Zine 
tons) (fine (fne | (pounds) | (pounds) | (pounds) 


Fold ncc eee uei 632, 600 69, 027 219, 549 980 11, 450 1, 400 
Dry gold-sil ver 550 ITC)!!! 8 
Dry li. re mor iz 325, 943 786 | 9,853,833 | 3, 571, 444 | 11, 024, 561 908, 976 
Copper. 25 lect aut: 6 1750: RAN iene 
!; ˙ 0000 AN 174. 915 317 745, 991 130, 876 | 22, 834,334 | 3, 788, 156 
ink 8 22. 811 22 8. 987 13. 200 415.121 4. 126. 487 
A .....----..-.------------ 2, 074, 205 7,623 | 5,918, 990 | 2, 063, 879 |181, 647, 980 | 182, 800, 530 
Total: 19503. 231, 079 78, 625 | 16, 758, 556 | 5, 782, 129 |215, 933, 455 | 191, 625, 549 
199 88 3, 011, 615 80, 776 | 10, 633, 801 | 4, 023, 248 |175, 627, 536 | 174, 960, 702 
CONCENTRATE SHIPPED TO SMELTERS 
e A 25, 293 52, 002 170, 180 235 1297 AA 
Dry gold-silver.................-- 55 453 TEE EA GE 8 
CODDGE oe A ih 2, 900 336 | 1,670, 785 797, 265 119, 081 6, 900 
¡e ⁵ Ä NO 147, 337 2,717 | 5,921,229 | 1, 293. 825 |181, 232, 643 | 19, 113, 606 
Lead-coο “rt 0000000nMMaM 17, 532 249 | 7,499,725 | 1,993,808 | 7. 763, 180 684, 825 
IE 151, 062 1, 289 571, 647 542,135 | 9,383,043 | 155, 180, 298 
A  _..............--------- 570 8 14, 760 3, 787 256, 758 371, 829 
Dry iron (from sinc-lead ore)...... 2, 060 475 9, 252 11,151 65, 927 63, 681 
Total: 1950. 346, 809 57. 520 | 15, 869. 845 | 4, 642, 206 |198. 821, 859 | 175, 421, 139 
1010 NE 296, 901 60, 701 | 9,870, 960 | 3, 086, 804 |157, 319, 815 | 156, 768, 612 


For footnotes, see end of table. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Idaho in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content—Continued 


Quantity Gross metal content 
reate 
Class of materia] hon ae e Kei Copper Lead Zino 
ns ne ne 
ounces) | ounces) | Pounds) | (pounds) | (pounds) 


ORE AND OLD TAILINGS SHIPPED DIRECTLY TO SMELTERS 


Dry oH 284 701 2,173 8, 906 3,113 |............ 
Dry gold-silver................... 198 129 4, 028 246 10, 436 |............ 
IV silver tere ee 8, 220 194 63, 864 5,167 2, 836 297 
opper VVT 762 9 20, 038 90, 038 7,336 |...--------- 
JJ 7, 990 619 100, 845 38, 820 | 2, 907, 310 144, 287 
Lead-coppertr᷑r- . A 411 606 449 
EE 1 51, 575 1 24, 599 854 | 2,090,378 | 12, 197, 495 
Zinc-lead. 22. eee . 1, 299 341 27, 932 33, 371 
Zinc-· lead- copper 8 3 653 687 5, 915 1, 608 
Total: 19500... 1 69, 136 1, 656 217, 910 145,665 | 5,055,705 | 12, 377, 220 
1949. ( 2 45, 460 833 173,528 | 139, 466 | 4, 430, 237 6, 161, 628 


1 Includes 51,366 tons of old lead-smelter slag smelted and fumed. 
2 Includes 22,389 tons of old lead-smelter slag smelted and fumed. 


REVIEW BY COUNTIES AND DISTRICTS 
BLAINE COUNTY 


Little Wood River (Muldoon) District.—Lessees operated the Eagle 
Bird mine from July to November and produced 758 tons of zinc-lead 
ore containing nearly 5 ounces of gold, 6,734 ounces of silver, 4,500 
pounds of copper, 105,690 pounds of lead, and 99,417 pounds of zinc; 
the ore was treated in the Combined Metals Reduction Co. flotation 
mill at Bauer, Utah. The Eagle Bird property also produced 114 
tons of lead smelting ore during the year. 

Mineral Hill and Camas District. —The Snyder Mining and Develop- 
ment Co. worked the Apache Mines from September through Decem- 
ber and treated 3,200 tons of zinc-lead ore in the 100-ton flotation mill 
at the property. Development of the Snoose mine in Colorado Gulch 
near Hailey during the last half of 1950 yielded 396 tons of zinc-lead 
ore, which was shipped to the Bauer mill for treatment. The remain- 
ing district output was 216 tons of.gold smelting ore shipped from the 
Camas group, 79 and 8 tons, respectively, shipped from the Donavan 
Mines and the Treasure Vault property, and small tonnages of zinc- 
lead milling ore from the Lead Metals mine and the Red Cloud claim. 

Warm Springs District.—Production of zinc-lead ore from the 
Triumph mine of the Triumph Mining Co. decreased from 49,014 tons 
in 1949 to 44,846 in 1950. All the ore, containing 4,161 ounces of 
gold, 625,572 ounces of silver, 286,835 pounds of copper, 6,268,451 
pounds of lead, and 3,167,007 pounds of zinc, was shipped to Bauer, 
Utah, for treatment. Development at the Homestake mine during 
the summer yielded 41 tons of zinc ore and 26 tons of zinc-lead ore, 
which was treated at smelters in Utah. Remaining district production 
in 1950 came from zinc and zinc-lead ore shipped from the Red Top 
property and a claim worked by L. B. « J. B. Hall. 
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BOISE COUNTY 


Boise Basin District (Centerville, Placerville, Idaho City, Pioneer- 
ville, Quartzburg).—The chief producer in the district in 1950 was 
the Idaho-Canadian Dredging Co., which operated its 6-cubic-foot 
bucket-line dredge on Moores Creek near Idaho City from March 24 
ee the remainder of the year, treating 960,000 cubic yards of 
gravel. Small-scale hand methods at 15 placers recovered 47 ounces 
of gold and 5 of silver and suction dredging 15 ounces of gold and 4 of 
silver. Lode output for the district in 1950 consisted of 18 tons of 
lead smelting ore from the Come-Back mine; small tonnages of gold 
ore treated by amalgamation at the Sunshine group, the Red Rose, and 
five other properties; and gold ore shipped to smelters from the Gold 
Hill, Granite Creek, and the Hildamae mines. 

Grimes Pass District. —H ydraulicking of gravels at the J. S. placer 
in April and May recovered 67 fine ounces of gold and 21 of silver. 


BONNER COUNTY 


Clark Fork District.—The largest operation in the district in 1950 
was the Whitedelf mine, worked by lessees during the entire year. A 
total of 740 tons of lead ore was milled in a 75-ton flotation mill at the 
mine. Other production in the district included 170 tons of lead 
milling ore and 152 tons of lead smelting ore from the Hope mine and 
6 tons of lead smelting ore from the Lawrence group. 

Lakeview District.—The Weber mine was worked during most of 
the year, and 8,062 tons of high-siliceous silver ore was shipped to the 
smelter at Tacoma, Wash. Approximately 240 tons of silver ore 
from the Idaho-Lakeview property was treated at a custom flotation 
mill. Remaining district output came from 7 tons of silver smelting 
ore produced at the Keep Cool claim. 

Pend d’Oreille District.—Output in 1950 comprised 6 tons of copper 
smelting ore from the Brown Bear property and 2 tons of silver ore 
from the Katherine claim. 


BOUNDARY COUNTY 
Moyie Yahk District.—Zinc-lead ore from the Regal claim was milled 
during the year and yielded 29 tons of lead concentrate and 14 of 
zinc concentrate. 
Port Hill District.—Lessees operated the Idaho-Continental mine 
and shipped 273 tons of lead smelting ore during the year. 


BUTTE COUNTY 


M. C. Settles worked the Wilbert mine in the Dome district a few 
months in 1950 and shipped 13 tons of lead ore to a smelter in Utah. 


CAMAS COUNTY 


Lessees (J. R. Davies E Sons) operated the Princess-Blue Ribbon 
mine near Fairfield in 1950 and shipped 30 tons of lead smelting ore 
to a smelter in Utah. 

CASSIA COUNTY 

Blackpine District.—Ore treated by cyanidation at the Gem group 
by the Duvall Co. yielded 259 ounces of gold and 10 of silver. A 
small tonnage of lead smelting ore was shipped from the Old Dominion 
mine during the year. 
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CLARK COUNTY 


Birch Creek District.—Output in 1950 consisted mainly of 181 tons 
of copper ore produced from the Valley View mine. 


CUSTER COUNTY 


Alder Creek District.—Lessees operated the Homestake mine 
throughout the year and produced lead and zinc smelting ore, which 
was shipped to Utah for treatment. The remainder of the district 
output was 75 tons of lead smelting ore shipped from the Horseshoe 
mine, 4 miles west of Mackay. 

Bayhorse District.—Zinc-lead ore from the Clayton mine, owned by 
the Clayton Silver Mines, continued to be the most important produc- 
tion in the district. The company reported that 30,749 tons of ore 
treated in its 120-ton flotation mill yielded 1,745 tons of lead con- 
centrate and 630 of zinc concentrate. The concentrates contained 
32 ounces of gold, 114,044 ounces of silver, 20,869 pounds of copper, 
2,391,666 pounds of lead, and 830,859 pounds of zinc. According to 
the annual stockholders’ report, the outstanding feature of company 
operations in 1950 was development of the North ore shoot on the 
new 400 level. Although the northern limit of the ore body on the 
400 level was not determined, the part developed during the year was 
280 feet long and over 40 feet wide. The company reports that 
stoping in this area has produced the best grade of ore yet found in 
the property. 

Most of the remainder of the district output comprised 3,457 tons 
of lead ore from the Red Bird mine, 53 tons of copper smelting ore 
from the Ramshorn and Beardsley groups, and small tonnages of lead 
smelting ore from the Last Chance group, St. Joe, South Butte, and 
Turtle mines. ; 

Boulder District.—Livingston Mines, Inc., operated its mine near 
Clayton 3 months of the year and shipped 50 tons of ore containin 
1 ounce of gold, 1,158 ounces of silver, 19,600 pounds of lead, an 
4,400 pounds of zinc to Montana and Utah smelters. 

Seafoam (Greyhound) District.—District output in 1950 comprised 
2 tons of zinc-lead ore from the Hard Scrabble mine and 7 tons of 
lead smelting ore from a property operated by Carl Anderson of 
Stanley, Idaho. 

Yankee Fork District.—Placer gold continued to be the most im- 
portant output in the Yankee Fork district. Principal placer opera- 
tions included the Jordan Placers, Inc., dragline and nonfloating 
washing plant on Jordan Creek and the Warren Dredging Co. bucket- 
line dredge on the Yankee Fork placer. The lode output of the 
district consisted of gold ore from the Gold Star lode and the Lucky 
Boy and Peak claims. 

ELMORE COUNTY 


Bear Creek (Rocky Bar) District.—Total district output in 1950 
was derived from amalgamation of gold ore produced at the Empire 
and Independence properties. 

Middle Boise (Atlanta) District.—Gold ore from the Boise-Rochester 
group operated by the Talache Mines, Inc., continued to be the 
principal production from the Middle Boise district. The company 
operated the group and its 400-ton amalgamation and concentration 
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mill throughout the year and produced 8,825 tons of gold ore, which 
yielded 5,325 ounces of gold and 34,292 of silver. Other district 
output included Cer ore treated by amalgamation at the Golden 
ÉS claim and gold-silver smelting ore shipped from the Tahoma 
e. 
GEM COUNTY 


Gold ore from the Dewey group at Pearl and the Old Man property, 
both in the West View district, was the only output in Gem County 
in 1950. The Gem State Consolidated Mines, Inc., operated the 
Dewey property throughout the year and treated 890 tons of gold 
ore in a 25-ton amalgamation and concentration mill at the property. 
The mill proved defective during the year and was returned to the 
manufacturer in August. Most of the gold ore produced at the Old 
Man mine was treated by amalgamation and concentration, but a 
small tonnage was shipped to a Utah smelter for treatment. 


IDAHO COUNTY 


Burgdorf-Marshall Lake District. The only output in the Burgdorf- 
Marshall Lake district in 1950 was 95 ounces of gold and 21 of silver 
recovered by hydraulicking and sluicing at the Golden Rule claim. 

Dixie District.— Harry L. Bracken worked the Dixie placers during 
the summer months and recovered 52 ounces of gold and 10 of silver. 
A small quantity of gold smelting ore was shipped during the year 
from the Haystack and Skyhigh mines. 

Elk City District.—Output in the Elk City district in 1950 consisted 
exclusively of placer gold and silver from eight properties. The prin- 
cipal producer continued to be the Warren Dredging Corp., which 
operated a bucket-line dredge on the Wild Rose group. A dragline 
and floating washing plant were operated on the American River by the 
Tyee Mining Co. from April to October. Gold and silver recovered 
from bucket-line-dredge operations of the H. & H. Mines, Inc., on 
Red Horse Creek were shipped to the Seattle Assay Office. The 
remainder of the district gold output came from five small-scale 
ground-sluicing operations. 

Lower Salmon River District.—Gold and silver were recovered during 
the year from placer operations on the Sunshine and Lone Pine claims. 

Ten Mile District.—In 1950 five lode mines and three placer mines 
Were worked in the Ten Mile district. Brown, Karr & McHargue 
operated a dragline and floating washing plant on the South Fork of 
Clearwater River from April 10 to November 11; 172,000 cubic yards 
of gravel were treated, yielding 1,378 ounces of gold and 263 of silver. 
Placer gold and silver were also recovered from the Kleesattel and 

win Meadows claims. Most of the remaining district production 
came from gold ore amalgamated and concentrated at the Bob and 
New York mines and gold ore amalgamated at the Lone Pine and 

onder properties. 
LATAH COUNTY 


Placer gold and silver from the Wawawai claim and operations on 
the North Fork of the Palouse River were the only output in 1950 in 
Lateh County. The Behrens Bros. operated a dragline and dry-land 
Washing plant on the North Fork of the Palouse River from June 15 
to September 1 and produced 328 ounces of gold and 18 of silver from 
64,000 cubic yards of gravel. 
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LEMHI COUNTY 


Birch Creek District.—Lessees worked the Cabin mine from May to 
November and shipped lead smelting ore to Utah and Montana for 
treatment. 

Blue Wing District.—The Bradley Mining Co. operated its Ima and 
Mazda property on Patterson Creek, 1 mile east of Patterson. through- 
out the year. The 150-ton concentrator at the property treated 
21,914 tons of ore containing 35,832 ounces of silver and 10,429 pounds 
of tungsten (WO;), as well as a little copper and lead. Lead-silver- 
copper concentrate (701 tons) was shipped to a smelter in Utah and 
tungsten concentrate (nearly 160 tons) to various destinations. 

Indian Creek District.—The Sage Creek Lumber Co. operated the 
Sage Creek mine from February 1 through March 15 and amalgamated 
350 tons of gold ore in a 25-ton mill built on the property in 1950; 75 
SE of gold and 11 of silver were recovered during operation of the 
m 


Junction District.—In 1950 two mines—Blue Jay and Owl & Owl— 
produced 54 tons of ore containing 411 ounces of silver, 9,917 pounds 
of copper, 449 pounds of lead, and 162 pounds of zinc, which were 
shipped to a smelter in Montana. 

Nicholia District.—Asa W. Reid operated the Nicholia group 7 
months of the year and shipped 234 tons of lead ore to a smelter in 
Utah; the ore contained 1 ounce of gold, 1,391 ounces of silver, 633 
pounds of copper, 138,582 pounds of lead, and 17,866 pounds of zinc. 

Spring Mountain District.—Total district output in 1950 consisted 
of 26 tons of lead ore containing 1 ounce of gold, 126 ounces of silver, 
157 pounds of copper, 6,751 pounds of lead, and 574 pounds of zinc, 

which were shipped to smelters in Utah. 

Texas District.—Joe Hamilton continued to operate his Hill Top 
mine near Gilmore and shipped 2,713 tons of lead ore containing 448 
ounces of gold, 39,901 ounces of silver, 27,148 pounds of copper, 
922,397 pounds of lead, and 13,610 pounds of zinc. The remaining 
district output consisted of lead smelting ore shipped from the Latest 
Out and Valley View mines. 


OWYHEE COUNTY 


Carson or French (Silver City) District.—Two lode mines and two 
placer mines operated in the district in 1950. Most of the lode output 
was from 28 tons of gold-silver ore shipped from the South Central 
claim to smelters in Utah. Ground sluicing on the Lewis group placer 
during part of the year yielded 20 ounces of gold and 19 of silver. 

South Mountain District. —District output in 1950 consisted of 464 
tons of copper smelting ore from the South Mountain mine, which 
was shipped to Utah for treatment. 


SHOSHONE COUNTY—COEUR D'ALENE REGION 


The value of the metal output of the region was $64,555,947 (92 

ercent of the State value), an increase of $13,856,023 from 1949. 
The region remained the largest silver-producing area in the United 
States and ranked second in lead and zinc; it produced 94 percent of 
Idaho’s silver in 1950, 90 percent of the copper, 95 percent of the lead, 
and 98 percent of the zinc. The chief zinc-producing properties in the 
region in 1950, according to rank, were the Star, Page, Morning, 
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Bunker Hill & Sullivan, Sidney, Frisco, Bunker Hill & Sullivan slag 
dump, Spokane-Idaho, Tamarack, and Liberal King mines. The 
chief lead-producing properties, according to rank, were the Bunker 
Hill & Sullivan, Page, Star, Morning, Sherman, Dayrock, Sidney, and 
Frisco. The chief producers of silver, according to rank, were the 
Sunshine, Bunker Hill & Sullivan, Polaris, Silver Summit, and Silver 
Dollar properties. 

Of the total material (2,542,169 tons) produced in 1950 in the Coeur 
d'Alene region, 78 percent was zinc-lead ore and old tailings, 12 percent 
silver ore, 7 percent silver-lead ore, and 3 percent zinc ore and lead- 
smelter slag. 


TABLE 11.—Mine production of gold, silver, copper, lead, and zinc in the Coeur 
d'Alene region, Shoshone County, 1946-50, and total 1884-1950, in terms of 
recoverable metals 


Mines pro- Gold Silver 
ducing Ore (lode (lode 
Year (short and and Copper Lead Zine Total 
tons) placer, placer. ica (pounds) | (pounds) value 
ne ne 
Lode] Placer ounces)| ounces) 
18 56 112. 559, 636 1.758| 5,655, 672,1, 619, 000 113, 096, 900 137 858. 000 $33, 673, 731 
1947... 61 412, 957, 143 2. 808| 9, 234, 906 2, 624, 000 146, 120, 000 158, 502, 000 49. 226, 932 
AAA 65 7 3, 165, 780 3. 362 10, 598, 338 2, 775, 000 165, 174, 000 167, 601, 000 62, 168, 955 
199. 61 1/2, 282, 614 2,438| 9, 146, 14612, 341, 000 148, 304, 000.148, 739, 200 50. 699, 024 
1 ll. 57 212, 542, 169 3, 416| 15, 056, 131:3, 791, 000,189, 394, 000,172, 205, 000; 64, 555, 947 
Total 1884-1950. (1) 405, 090476, 322, asi 171, 131 | 3 5, 856, 563| 2 1, 520, 391 d 349, 577, 140 
! Figure not available. 
1 Short tons. 


Beaver District. — The principal district output in 1950 was zinc-lead 
ore from the Monitor group (Carlisle, Interstate, Silver Tip, and Ama- 
zon) worked by the Day Mines, Inc., in January and July through 
December; the ore was treated in the Carlisle 500-ton flotation mill 
near Wallace. Lessees worked the Parrott mine, owned by the Day 
Mines, Inc., and hauled 4,702 tons of zinc-lead ore to the Rex flotation 
mil near Wallace. Zinc-lead ore was produced during the year by 
lessees working the Blue Grouse property, also owned by the Day 
Mines, Inc. The Sunset Lease (a partnership in which Day Mines, 
Inc., has a 70-percent interest) was operated intermittently during 
the year by sublessees, and 4,355 tons of zinc-lead ore was hauled to 
custom mills in the Wallace area. Zanetti Bros. operated the waste 
dumps at the Sunset property and at the Interstate group; ore was 
treated at the Rex mill. Zinc-lead ore was also shipped by the Zanetti 
Bros. from the Interstate-Callahan group, operated under lease from 
the Day Mines, Inc. 

Evolution District.—The principal operation in the district in 1950 
was by the Sunshine Mining Co. The company reported that 251,877 
tons of ore from the Sunshine and Chester veins was treated in its 
1,350-ton flotation mill, yielding 20,331 tons of lead-silver concentrate 
containing 8,114,321 ounces of silver, 2,188,393 pounds of copper 
10,556,621 pounds of lead, and some zinc and gold. A small quantity 
of copper-silver concentrate was produced also. In addition to the 
Sunshine Mining Co. ore, the mill treated ore from properties of the 
Polaris Mining Co. Silver Syndicate, Inc., Silver Dollar Mining Co., 
and Metropolitan Mines Corp. Development reported by the Sun- 
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shine Mining Co. in 1950 included 2,763 feet of raising, 3,886 of drift- 
ing, 3,773 of crosscutting, and 583 of diamond drilling. 
essees worked the Big Creek tailing deposit intermittently duri 

the year and hauled 3,908 tons of old zinc-lead tailings to the Zanetti 
Bros. mill at Osburn. A total of 108 tons of concentrates was produced, 
which contained 1 ounce of gold, 3,604 ounces of silver, 2,400 pounds 
of copper, 74,908 pounds of lend. and 54,454 pounds of zinc. Zanetti 
Bros. continued to work the DeBlock tailing deposit &t the mouth of 
Lake Gulch and hauled old zinc-lead tailings to 1ts mill at Osburn. A 
substantial quantity of similar material from the Osburn tailings was 
also treated. 

According to the annual report of the Coeur d’Alene Mines Corp. 
for 1950, operations at the Mineral Point mine were mainly develop- 
ment, exploration, and maintenance. The only ore mined and treated 
was 2,020 tons containing 29,204 ounces of silver, 18,584 pounds of 
copper, and a little antimony and gold. 

Hunter District (Mullan).—The Star mine of the Sullivan Mining 
Co. continued to be the principal producer in the Hunter district. 
and in 1950 ranked first in the production of zinc and third in lead in 
Idaho. The company operated the mine and its 1,000-ton flotation 
mill all year and treated 267,259 tons of zinc-lead ore, yielding 10,065 
tons of lead concentrate and 43,571 of zinc concentrate, which together 
contained 183 ounces of gold, 256,158 ounces of silver, 145,711 pounds 
of copper, 16,530,639 pounds of lead, and 46,207,581 pounds of zinc. 

The Morning mine and 1,200-ton flotation mill of the Federal Min- 
ing & Smelting Co. at Mullan were operated continuously and at a 
higher rate than in 1949. The company reported that 107,890 tons of 
mine ore were treated in 1950 compared with 87,757 in 1949; the ore 
contained an average of 2.03 ounces of silver to the ton, 6.53 percent 
lead, and 8.46 percent zinc. 

The Lucky Friday Silver-Lead Mines Co. continued to work its 
Lucky Friday mine during 1950 and hauled 14,971 tons of zinc-lead 
ore to the Golconda custom flotation mill for treatment. Other 
important producing properties in the district included the Golconda, 
Gold Hunter, Lucretia mines, and Morning tailings. 

Lelande District (Burke, Mace, Frisco).—The lower levels of the 
Frisco mine were worked by the Federal Mining & Smelting Co. and 
the upper levels by the Hull Lease. From the lower levels, 84,907 
tons of zinc-lead ore (containing an average of 1.35 ounces of silver to 
the ton, 4.32 percent lead, and 6.12 percent zinc) were hauled to the 
Morning mill at Mullan for treatment. From the upper levels, the 
Hull Lease treated in its own 90-ton flotation mill 21,441 tons of ore, 
containing an average of 0.41 ounce of silver to the ton, 0.92 percent 
lead, and 9.44 percent zinc. The Day Mines, Inc., operated its 
Sherman mine and 300-ton flotation mill near Burke at a slightly 
lower rate than in 1949. Development during the year included 
2,298 feet of drifting. The Day Mines, Inc., also worked its Hercules 
mine throughout the year; ore was treated in the Sherman mill. 
The remainder of the district output was mainly zinc-lead ore milled 
from the N. P. Lease, Black Bear & Black Bear Fraction and Hecln 
mines, and zinc-lead old tailings from the Canyon Creek tailing 
deposit. 

Placer Center District.—The principal producer of ore in the district 
in 1950 was the Tamarack mine of Day Mines, Inc. The property 
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was worked throughout the year, and ore produced was treated in the 
Tamarack 400-ton flotation mill at Dorn. Day Mines, Inc., also 
operated its Dayrock mine and 250-ton flotation mill at Bunn. 
Zanetti Bros. worked the Nine Mile tailing deposit on Nine Mile 
Creek from September through December and shipped the material 
to their mill at Osburn. The remaining district production in 1950 
consisted of lead ore from the Galena mine and zinc-lead ore from the 
Success group and Tamarack No. 5 mines. 

Summit District (Murray).—Zinc ore milled from the Terrible Edith 
group, worked by lessees during the latter part of 1950, yielded 68 
tons of concentrates containing, in terms of recoverable metal, 147 
ounces of silver, 300 pounds of copper, 16,800 pounds of lead, and 
63,500 pounds of zinc. 

Yreka District (Kellogg).—The Bunker Hill & Sullivan mine at 
Kellogg continued to be the most important producer of ore in the 
district and the largest producer of lead in the State; it ranked second 
in silver and fourth in zinc. The daily capacity of the company’s 
main flotation mill, which is equipped with a sink-and-float unit, was 
increased during the year from 2,000 tons to 3,000. According to 
the company annual report to stockholders, development and pros- 
pecting of the Bunker Hill mine were continued throughout the yeer 
with satisfactory results. The extent of the new high-grade lead- 
silver ore body on the Bunker Hill No. 17 level was determined and 
is now considered by the company to be of first importance. This 
ore body has been found, in part, on No. 18 level. The Gordon 
crosscut from the Main No. 1 shaft on the lowest mine level disclosed 
what is believed to be the Emery vein, first of the expected ore occur- 
rences on No. 25 level. 

Ore reserves fully developed and ready for mining January 1, 1951, 
totaled 3,014,476 tons of zinc-lead-silver ore, an increase of 51,392 
tons from January 1, 1950. The zinc slag-fuming plant of the Bunker 
Hill & Sullivan Mining & Concentrating Co. at Bradley ran continu- 
ously throughout 1950. During the year the plant received 143,916 
tons of current hot slag from the lead furnaces of the Banker Hill 
smelter at Bradley; the resulting zinc-lead fume (4,340 tons) was sent 
to the Bunker Hill lead smelter, and the zinc fume (21,218 tons) was 
shipped to smelters in Kansas and Texas. John George continued 
leasing operations in the upper levels of the Bunker Hill mine and 
treated about 15,000 tons of lead ore in his mill. 

Production of zinc-lead-silver ore from the Page mine of the Federal 
Mining & Smelting Co. increased from 154,230 tons in 1949 to 159,663 
m 1950. The ore, treated in the Page 500-ton flotation mill, contained 
an average of 3.56 ounces of silver to the ton, 7.03 percent lead, and 
6.37 percent zinc. The mine ranked second in lead and zinc pro- 
duction in Idaho in 1950. Development completed during the year 
included 271 feet of shaft sinking, 2,588 feet of drifting, and 1,490 feet 
of crosscutting. 

The Sidney Mining Co. operated its Sidney mine and 300-ton flo- 
tation mill throughout 1950. Production of zinc-lead-silver ore in- 
creased from 63,499 tons in 1949 to 85,731 in 1950; the ore contained 
an average of 2.17 ounces of silver to the ton, 4.95 percent lead, and 
8.89 percent zinc. The Highland-Surprise Consolidated Mining Co. 
Worked its mine on Stewart Creek continuously during the year. 
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Zinc-lead ore treated in the company 300-ton flotation mill dropped 
from 52,255 tons in 1949 to 32,100 1n 1950. Mining and milling of 
zinc-lead ore from the Spokane-Idaho mine on Pine Creek were con- 
tinuous throughout the year. The company 175-ton flotation mill 
treated 60,902 tons of zinc-lead ore in 1950 compared with 50,623 in 
1949. The Sunset Minerals, Inc., operated the Liberal King mine 
on Pine Creek all year and treated about 32,000 tons of ore in its 
100-ton flotation mill. Production of zinc-lead ore from the Little 
Pittsburgh mine on Denver Creek increased from 15,726 tons in 1949 
to 21,104 in 1950. Most of the remainder of the district output came 
from zinc-lead ore from the Idaho, Nabob, and Senator Stewart 


mines. 
VALLEY COUNTY 


Deadwood Basin District. — Output in 1950 was 8 tons of zinc-lead- 
copper ore produced from the Deadwood mine. 

Yellow Pine District. "The Bradley Mining Co. operated its Yellow 
Pine mine and 2,200-ton flotation mill at Stibnite all year. The com- 
pany reported that in 1950 the mill treated 620,800 tons of ore con- 
taining 61,764 ounces of gold, 177,594 ounces of silver, and 7,495,112 
pounds of antimony. The antimony and gold concentrates pro- 
duced contained 48,472 ounces of gold, 137,073 ounces of silver, and 
5,926,279 pounds of antimony. 


WASHINGTON COUNTY 


Heath District.—Total district output for 1950 consisted of 44 tons 
of lead ore, shipped to a smelter in Utah, from the Lead Zone Mining 
Co. property in Edna Mae Gulch. 

Washington District.—The Silver Still Mining Co. operated its 
property on Dennet Creek from April through December 15 and 
shipped 139 tons of silver smelting ore containing 2 ounces of gold, 
3,191 ounces of silver, 5,167 pounds of copper, and 2,136 pounds of 
lead to a smelter in Utah. 


Missouri, Oklahoma, Kansas, and 


Arkansas 
Silver, Copper, Lead, and Zinc 


(MINE REPORT) 


By F. F. Netzeband and Alice Feltch 


A 
GENERAL SUMMARY 


INE production of zinc and lead ores in the Tri-State district of 
M Kansas, Oklahoma, and southwestern Missouri fluctuated over 
a wide range during 1950, reflecting the impact of world condi- 
tions on marginal producing areas. Tri-State production lagged dur- 
ing the first quarter of 1950, following similar conditions in the last 
quarter of 1949. Acceleration of the Government stockpiling program 
and the Korean War improved the demand for zinc, however, and 
resulted in higher concentrate prices during the remainder of the year. 
Lead production in southeastern Missouri remained fairly uniform 
throughout 1950, increasing 6 percent over 1949. Silver recovery, a 
byproduct of the lead production from this region, increased 91 percent 
in 1950 over 1949, while copper, also a lead byproduct, increased 
19 percent. 

Zinc concentrate prices increased consistently from March 1950 to 
the year end, varying from a minimum of $55 to a high of $115 per 
ton, established in September and maintained for the remainder of the 
year. Erratic demand kept the price of lead declining until March, 
when a low of $126.07 per ton of concentrate was reached. A maxi- 
mum of $218.42 was reached in October, and the price was sustained 
at that level until the year end. , 

ll tonnage figures are short tons and “dry weight”; that is, they do 
not include moisture. 

The value of the metal production reported herein has been calcu- 
lated at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold 1 Silver ? Copper 3 Lead 3 Zine 3 
Y ear (per fine (per fine (per (per (per 
vunce) ounce) pound) pound) pound) 
eS PEPA PESAN yt : 88 
v E A RTRORIENS $35. 00 $0. omg $0. 162 $0. 109 $0. 122 
EE 35. 00 . 905 .210 144 .121 
ENEE 35. 00 905. 217 .179 .133 
EE 35. 00 . 905+ 197 158 .124 
iL NOUO E ICE 35. 00 . 905+ . 208 . 135 112 
— — —— ee, 
Price under authority of Gold Reserve Act of Jan. 31, 1934. 
Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to 


Dec. 31, 1947—$0.905; 1948-50— $0.9050505. 

Ín ! Yearly average weighted pure of all grades of primary metal sold by producers. Price in 1946-47 
cludes bonus payments by Oflice of Metals Reserve for overquota production. 
1501 
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TABLE 2.—Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, 
dad and Oklahoma in 1946-49 and in 1950, by States, in terms of recover- 
able metal ! 


Material sold or treated Silver 
Mines pro- 


ducing | Crudeore | Old tailin 
gs Fine 
(short tons) | (short tons) | ounces Value 


——— ————— ee | ee | eS ee 


l a 269 13, 831, 590 10, 178, 620 69, 401 $56, 076 
17/·%— ꝛ˙¼˙-ͥÜùuut 254 11, 837, 403 6, 041, 783 98, 600 B4, 7 
JJ! ⁵⁰⁰⁰ 294 8, 537, 796 3, 760, 259 114, 187 103, 345 
IO AN A 8 232 10, 128, 129 3, 011, 718 123, 413 111, 695 
1950 
Arkansas. c ec eec ee es 2 /r AA 8 a 
A a Pa ie ¼ͤ Ne 66 1, 531, 435 iI. ES 
ee 68 6, 384, 138 1. 036, 002 236, 273 213, 839 
Oklsabhoma .... 2-2-2202- 222.. 119 2, 850, 880 855, 681 |...........- S - 
Total 19502 255 10, 766, 495 1, 993, 428 236, 273 213, 839 


Lead 


Short 
tons Value 


———— —üU—ñä: | | re —AE Deech 


A 159, 256 |$34, 717, 808 139, 574 |$34, 056, 056 | $69, 431, 608 
o Y A AO 739, 200 153, 838 | 44, 305, 344 109, 651 | 26, 535, 542 71, 664, 794 
q ENEE 2,370 | 1,028,580 | 127,614 | 45, 685, 812 : 22, 847,272 | 69,665, 009 
Ar, LEE 3,670 | 1,445,980 | 157,153 | 49, 660, 348 79,378 | 19, 685, 744 | 70, 903, 767 
1950 

APKOISOS. A ꝛ˙ . 9 2, 450 8 2, 272 4. 702 
KANSAS: suis ] ð x aus 9,487 | 2,561, 490 27,176 | 7,717,984 | 10,279, 474 
Missouri............... 2,082 | 1,240,512 | 134, 626 | 36, 349, 020 8,189 | 2,325,676 | 40,129,047 
LE WIR E AE A BEE 20,724 | 5, 595, 480 46, 739 | 13, 273, 876 | 18, 869, 356 
Total 1950........ 2,982 | 1,240,512 | 164,846 | 44, 508, 420 82,112 | 23,319, 808 | 69, 282, 579 


! Includes recoverable metal content of ore milled and old tailings or slimes re-treated during the calendar 
year indicated. 


TABLE 3.—Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, 
Missouri, and Oklahoma in 1950, by months, in terms of recoverable metal 


Month Silver Copper Lead Zine 
(fine ounces) | (short tons) | (short tons) | (short tons) 

er?, ees 22, 572 301 13, 662 5, 684 
AO A Seegen 22, 309 259 13, 566 5, 721 
a A ee 21,515 290 14, 901 6, 167 
Eege E EE 19, 744 230 13, 513 5, 488 
EEN 20, 933 279 14, 143 6, 453 
A A 8 20, 716 240 14, 527 7, 277 
EE Ee 19, 899 246 13, 617 6, 560 
TAE A E ß eet eee 21, 604 263 | 13,716 7,413 
Beptember. seet Nee Sgr eege 20, 414 202 13, 467 7, 449 
o A ĩ v EN A 20, 269 219 13, 445 8,117 
er G PEE 12, 273 245 13. 298 7, 970 
ee aque uec AR tence 14, 025 208 12, 991 7, 513 
Total: 1090: aci de 236, 273 2, 982 164, 846 82, 112 
J 8 12, 413 3, 670 157. 153 79, 378 


Silver.— Silver is recovered as a byproduct in the smelting of south- 
eastern Missouri lead concentrates and smelter residues. All of the 
lead concentrates are not desilverized, and only the silver that is re- 
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covered is recorded in this report. Some silver is also obtained from 
alead-copper concentrate which is recovered in the copper processing. 
Of the silver produced in 1950, 229,235 fine ounces was recovered 
from lead smelting and 7,038 fine ounces from lead-copper concentrate 
reduction. A total of 123,413 fine ounces was recovered in 1949. 
Copper.—Copper production in southeastern Missouri amounted 
to 2,982 tons in 1950 compared with 3,670 tons in 1949. This copper 
was recovered from both byproduct matte and lead-copper concen- 
trates. 
Lead.— Lead production, in terms of recoverable metal, from mines 
in the four-State area of Arkansas, Kansas, Missouri, and Oklahoma 
amounted to 164,846 tons in 1950 compared with 157,153 tons in 1949. 
Of the 1950 total, 133,680 tons (81 percent) originated in the south- 
eastern Missouri region; 31,157 tons (19 percent) in the Tri-State 
district of southwestern Missouri, Kansas, and Oklahoma; and 9 tons 
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FIGURE 1.—Mine production of lead and zinc in Arkansas, Kansas, Missouri, and Oklahoma, 1945-50, 
by months, in terms of recoverable metal. 


in Arkansas. In 1949 southeastern Missouri produced 126,269 tons, 
the Tri-State district, 30,883 tons, and Arkansas, 1 ton. 

Zinc.—Zinc production from mines in the four-State area of Ar- 
kansas, Kansas, Missouri, and Oklahoma was, in terms of recoverable 
metal, 82,112 tons in 1950 compared with 79,378 tons in 1949. The 
Tri-State district (Oklahoma, Kansas, and southwestern Missouri) 
accounted for 80,558 tons (98 percent) of the recoverable zinc pro- 
duction for the four-State area, and southeastern Missouri for 1,546 
tons (2 percent). Arkansas produced 8 tons during 1950. In 1949 
the Tri-State district produced 78,628 tons of recoverable zinc; south- 
eastern Missouri, 749 tons; and Arkansas, 1 ton. 


MINING AND METALLURGICAL INDUSTRY 


Zinc-lead mining operations during 1950 in the Tri-State district 
of southwestern Missouri, Kansas, and Oklahoma yielded 4,700,698 
tons of ore, 5 percent more than the 4,470,778 tons produced in 1949. 

e-treatment of tailings in the district declined nearly 40 percent in 
1950 compared with 1949, Kansas production assuming the greatest 
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ortion of thedecline. Exploratory drilling by private industry and the 

ureau of Mines continued in the district on a reduced scale. Two 
hundred and fifty-five mines and 17 mills operated during the year; 
some were on a curtailed basis during the first half due to low concen- 
trate prices of both zinc and lead. 

Mine production in the southeastern Missouri disseminated-lead 
belt in 1950 continued at the same rate as that of 1949. There were 
7,091,257 tons of ore mined in 1950, while 7,066,443 tons were pro- 
duced in 1949. Nine mines and six mills accounted for the 1950 
production. 

All the ore produced in the region was concentrated by means of 

avity and flotation methods. Custom mills remained an important 
actor in the industry, processing the ores from numerous small opera- 
tions. These concentrates were shipped to smelters in Pennsylvania 
Illinois, Missouri, Kansas, Oklahoma, and Texas. Lead smelters and 
refineries active in the region were the St. Joseph Lead Co. plant at 
Herculaneum, Mo., and the Eagle-Picher Mining & Smelting Co. plant 
at Galena, Kans. Zinc retort smelters active in the region were the 
Athletic Mining & Smelting Co., Fort Smith, Ark.; Blackwell Zinc 
Co., Blackwell, Okla.; Eagle-Picher Mining & Smelting Co., Henry- 
etta, Okla.; and National Zinc Co., Inc., Bartlesville, Okla. 


ORE CLASSIFICATION 


Table 4 classifies the combined ore and old tailings produced in 
Arkansas, Kansas, Oklahoma, and Missouri in a manner comparable 
to the classes shown in the tables on ore classification in the other 
chapters devoted to mining in the Western States. The basis for 
classification is given in the gold and silver chapter of this volume. 
Additional details on the tenor of ore and old tailings milled and the 
concentrates produced in Kansas, Missouri, and Oklahoma are given 
in tables in the Tri-State District and Review by States sections that 
follow. Such tables are omitted for Arkansas because only small- 
scale, intermittent mining of lead and zinc was done there from 1918 
through 1950. 


TABLE 4.— Mine production of silver, copper, lead, and zinc in Arkansas, Kansas, 
Missouri, and Oklahoma in 1950, by class of ore or other source material, in 
terms of recoverable metal 


Material 


sold or Silver Copper Lead Zine 

Source ee of treated (fine (short (short (short 

(short ounces) tons) tons) tons) 

tons) 

Lead ore 1. 18 | 7,092, 585 236, 273 2, 982 133, 726 1, 547 
Zine ore 92 1.819, 9000 ²—— 1. 47: 22. 09 
Zinc- lead ore 0 0000an 145 | 3. 847, 43z 222222 29, 647 58, 056 
Total: 1950 255 | 12, 759, 923 236, 273 2, 982 164, 846 82. 112 
1049 8 232 | 13, 139, 847 123, 413 3, 670 157, 153 79, 378 


! Includes lead-copper ore from one mine; also 1,025,502 tons of old tailings remilled, concentrates from 
which were mixed with those from crude ore. ; 
3 Includes 967,926 tons of old tallings yielding 2,162 tons of recoverable zinc and 32 tons of recoverable lesd. 
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TRI-STATE DISTRICT 


The marginal mine production of the Tri-State district reflected 
domestic and world conditions as they affected the industry. Pro- 
duction lagged during the first quarter of 1950 when concentrate 
rices were' low. In the second quarter, zinc prices improved, while 
ead prices remained low, causing district ore production to increase 
about 5 percent. In the last half of the year, when concentrate prices 
for both zinc and lead kept increasing, mine production was about 31 
percent greater than in the first half, with the result that the full 
year’s production was somewhat greater than that of 1949. 

In 1950 the district produced 150,019 tons of zinc concentrates 
valued at $13,934,927 and 40,714 tons of lead concentrates valued at 
$6,245,660, for a combined production of 190,733 tons valued at 
$20,180,587. The district zinc production, in terms of recoverable 
metal, was 80,558 tons, while lead production was 31,157 tons. 
Zinc concentrate produced in 1949 amounted to 147,178 tons and 
lead concentrate, 41,471 tons, with recoverable content of 78,628 
tons of zinc metal and 30,883 tons of lead. 


TABLE 5.—Mine production of lead and zinc concentrates in the Tri-State district 
(Kansas, Oklahoma, and Southwestern Missouri), 1946-50 


Concentrates pro- Concentrate [Average assay of Average value 


Material duced (short recovery concentrates per ton of 
Year milled tons) (percent) (percent) concentrates 
(short 
tons) f 
Lead Zinc Lead Zinc | Lead | Zinc | Lead | Zinc 
FROM CRUDE ORE 
CC 8,271,512 30,468 | 224,910 0.37 2.7 77.40 | 59.88 [8164.81 $116.15 
FTC 6. 229, 702 31,842 | 181,662 51 2.92 | 77.41 | 59.68 | 190.72 | 107.42 
„FCC 4, 314, 190 35,706 | 147,989 .83 3.43 | 76.64 | 59.09 | 231.85 87.10 
VVUVSꝛP 4. 470, 77 41,422 | 139,098 . 93 3.11 | 76.00 | 59.44 | 188. 76 71.53 
WSO coo ee 4, 700, 698 40,659 | 145,801 .86 3.10 | 78.10 | 59.74 | 153. 45 93. 10 
FROM OLD TAILINGS REMILLED 
E 10. 178, 620 182 33,795 | 0.002 0.33 | 48.35 | 58.60 | 90. 85 117.10 
FFF 5. 740, 459 164 22, 406 .003 .39 | 45.12 | 58.31 | 107.09 | 101.69 
| AAN 2, 595, 903 156 11, 620 . 006 .45| 5128 | 58.47 | 155.14 89. 50 
FTT 1. 602. 620 49 8. 680 . 003 .50| 59.18 | 57.98 | 119.22 81.71 
S 967, 926 55 4,218 . 006 .44 | 58.18 | 56.95 | 121.13 85. 66 
DISTRICT TOTAL 
EEN 18, 450, 132 30,650 | 258,705 0.17 1.40 | 77.23 | 59.71 | 164.37 | 116.27 
E EE 11, 970, 161 32,006 | 204,068 .27 1.70 | 77.25 | 59.53 | 190.30 | 1006. 79 
CFC 6, 910, 093 35,862 | 159, 609 52 2.31 | 76. 53 59.04 231. 51 87. 27 
i 6, 073, 398 41,471 | 147,178 . 68 2.42 | 75.98 | 59.35 | 18. 68 77.7 
A 5, 668, 624 40,714 | 150,019 .72 2.65 | 78.08 | 59.66 | 153.40 92. 89 


Production from old tailings continued to decline sharply in 1950, 
the total treated being 40 percent less than in 1949. The 967,926 tons 
of old tailings yielded 4,218 tons of zinc concentrates and 55 tons of 
lead concentrates with & total value of $367,980 and accounted for 
2,162 tons of recoverable zinc and 32 tons of recoverable lead. 
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TABLE 6.—Weekly quoted prices for 60-percent zinc concentrates and 80-percent 
lead concentrates at Joplin in 1950 


[E4 MJ Metal and Mineral Markets] 


Zinc concentrates Lead concentrates 
Price Price Price 
r 
Week ended— | „Port short | Week ended— | Per, 
ton ton 
May 20. ....... $77.50 | Jan. 7-Mar. 4. 8147. 67 July 1, 8 $133. 27 
May 27........ 82.50 | Mar.1 133.27 | J aly 15-Aug. 12.| 147.67 
June3.......... 91. 00 "o 18-A pr. 15. 5 07 ug. 19... 162. 07 
June 10, 17. 95. 00 .67 | Aug. 26. 176. 47 
une 24......... 97. 00 155 27 | Sept. 2. 190. 
July 1-Sept. 2. 99.00 87 Sent. 2.604 21..| 205.27 


Sept. 9-Dec. 31.| 115.00 Oct. 28 .02 
Nov. 4-Dec. 31..| 218. 42 


1 Increased smelting charge of $1.25. 


The five principal zinc producers in the Tri-State district in 1950, 
in order of output, were: Eagle-Picher Mining «€ Smelting Co. 
(Oklahoma and ansas); Nellie B. Mining Co. (Oklahoma); National 
Lead Co., St. Louis ee & Refining Division (Kansas); Federal 


FIGURE 2.—A verage prices received by sellers per ton of concentrate in the Tri-State district, 1907-50. 
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Mining & Smelting Co. (Oklahoma and Missouri); and Dale Mining 
Co. (Missouri). The five principal lead producers were as follows: 
Eagle-Picher, Nellie B., National, Federal, and W. M. & W. Mining 
Co. (Oklahoma). ; 

In December of 1950 there were 16 mine mills, 1 tailings mill, and 
3 clean-up mills operating, while 18 mine mills, 1 tailings mill, and 
1 clean-up mill were operating during December 1949. About 80 
mines were operating in December 1950 compared with 85 in December 
1949; in addition to these, however, many small mines were active for 
only short periods during the year. The crude ore was hoisted from 
approximately 135 shafts, ranging in depth from 50 to 450 feet. 
Several open-pit operations continued during the year, and this mode 
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Fiovnx 4.— Metal recovered per ton of crude ore (rock) milled in the Tri-State district, 1907-80. 
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of mining seemed destined to become a larger factor in the district 
operations. 

Prospecting and development programs were limited in the Tri- 
State district during 1950. The Federal Bureau of Mines continued 
churn drilling in the Melrose, Kans., area and at the Canyon Diggings 
in Newton County, Mo. Private drilling programs on record were 
Eagle-Picher, Federal, Carl McDonald at Leigh, Mo., Dale Mining Co. 
at Stark City, Mo., and F. W. Evans at Alba, Mo. 

The Federal Mining & Smelting Co. purchased 5,000 acres of lands 
and mining leases and three mills (Jasper, Snapp, and Northside) 
from George W. Potter, Joplin mine operator, early in 1950 in the 
largest single transfer in the district. All this property was in the 
Joplin area. Federal also sold five mines (Buffalo, Maxine, Walker, 
Rainbow, and Donna Jane) to Fred Childress & Sons. These mines 
lie about 1 mile east of Picher, Okla. Potter & Sims later subleased 
the Snapp property from Federal and began open-pit operations on 
this tract, treating the ore at the Snapp mill. 

St. Louis Smelting & Refining Division of National Lead Co. com- 
pleted mechanization of its Baxter Springs, Kans., plant with the 
installation of additional high-capacity loaders an iesel-powered 
trucks. Its Hartley No. 8 shaft was deepened to accommodate a 
300-ton skip pocket, a new steel-head frame, and a 5-ton skip installed 
to handle the additional tonnage. 


REVIEW BY STATES 
MISSOURI 


Missouri was again the principal lead-producing State in 1950, a 
rank it has maintained for 43 consecutive years. The 1950 annual 
production, amounting to 134,626 tons of recoverable lead, was 
6 percent greater than the 1949 production of 127,522 tons. The 
major portion of this lead production—133,680 tons of recoverable 
lead—came from the southeastern disseminated-lead belt in St. 
Francois and Madison Counties, with a considerable volume also 
originating in the southwestern Missouri part of the Tri-State area. 
Production of zinc likewise showed a substantial increase over 1949. 
The 1950 production of 8,189 tons of recoverable zinc was nearly 39 
percent greater than that of 1949. Silver and copper were also recov- 
ered as byproducts of the smelting of lead and lead-copper concen- 
trates from this region. 

Southeastern Missouri.—The 1950 output of 133,680 tons of recov- 
erable lead from this important mining region showed a 6-percent 
gain over the 1949 output of 126,269 tons. Zinc production amount- 
ing to 1,546 tons of recoverable metal more than doubled 1949 output 
of 749 tons. St. Joseph Lead Co., the Nation’s largest producer of 
lead, operated its group of mines and four mills (Bonne Terre, Desloge, 
Federal, and Leadwood) in St. Francois County throughout the year 
and supplied the major portion of the region’s production. These 
mills have a combined daily capacity of 26,800 tons.. Mineral separa- 
tion is by gravity methods followed by flotation. Underground 
operations are completely mechanized, with electrified main haulage 
systems, battery shuttle ula and loading and jumbo drills. The 
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four principal ore shafts are located at each of the mills and vary in 
depth from 276 to 541 feet. Ore from two other shafts at Doe Run 
is trucked to the Federal mill. A new development shaft was sunk 
near Hayden Creek to a depth of 950 feet. In addition, this company 
9 the Mine La Motte property in Madison County, Mo., 
comprising four operating shafts, varying in depth from 75 to 307 
feet, and a 2,000-ton mill. 

According to the president’s report to employees, the company 
development program was able to maintain its ore reserves in balance 
with production. Substantial tonnages of low-grade zinc-lead ore 
were indicated in the Desloge and adjacent mine areas. Company 
exploration projects have led to the discovery of large conglomerate- 
lead ore bodies at both Hayden Creek and Indian Creek, outside the 
lead belt proper, and warrant installation of a 2,000-ton-per-da 
sink-float mill at Hayden Creek. A three-compartment shaft wit 
ó-ton skips will be sunk 950 feet to the ore body. 


TABLE 7.—Mine production of lead and zinc in Southeastern and Central Missouri, 
1946-50, in terms of concentrate and recoverable metal ! 


Recoverable metal content 3 
Lead concentrates | Zinc concentrates 
(galena) (sphalerite) 3 


Year Lead Zine 

Short Short Short Short 

tons Value $ tous Value tons Value tous Value 
SAR, WEE PEARL A canc tige nr ASE, PESAS O 
„„ 189, 401 21. 677,221 | 1,731 | $61,147 | 135, 891 829. 624, 238 451 | $110, 044 
FCC 183, 084 | 31, 762, 029 560 15.996 | 129,581 | 37,319, 328 8 295 71, 390 
Doc AS 145. 364 | 30, 396, 488 567 55,231 | 100,691 | 36. 047,378 | * 1,022 271, 852 
eege 179,725 | 32,665,768 | 1,074 79,347 | 126.269 | 39, 901, 004 € 749 185, 752 
„ 191, 439 | 28,522,322 | 2,742 | 260,600 | 133,680 | 36,093,600 |? 1, 546 439, 064 


! Based on Southeastern and Central Missourl ore (“dirt”) and old tailings treated at mills during cal- 
endar year indicated, 

Includes zinc-lead carbonate concentrates. 

In calculating metal content of the ores from assays allowance has been made for smelting losses of 
both lead and zinc. In comparing the values of concentrate ('**ore") and metal it should be borne in mind 
that the value given for the concentrate is that actually received by the producer, whereas the value of the 
lead and zinc is calculated from the average price for all grades. 

! Valuesgiven are to a certain extent arbitrary, as part of the lead concentrates are smelted by the producer. 

! Includes zinc recovered from lead-smelter slag. 

! Includes zinc recovered from lead-smelter byproducts. 

' Includes 180 tons recovered from byproduct matte from lead smelting. 


TABLE 8.—Tenor of lead ore and concentrates in Southeastern Missouri dis- 
seminated-lead district, 1946—50 


1946 1947 1948 1949 1950 
Total lead ore JJ short tons. .|5, 491, 239 |5, 856. 334 |5, 384, 861 |7, 066, 443 | 7,091, 257 
Galena concentrate in ore. percent.. 3. A4 3.12 2.70 2. 54 2.70 
Average lead content of galena concentrates. . do 73. 09 72.22 70. 60 71. 60 71. 19 
Average value per ton of galena concentrates $114.39 | $173.49 | $209.11 | $181.75 $148. 99 


! Includes lead-copper ore. Includes old tailings remilled: 1946—none; 1947—301,324 tons; 1948— 1,164,356 
tons; 1949— 1,409,098 tons; 1950— 1,025,502 tons. 


In Madison County the National Lead Co., St. Louis Smelting & 
nn Division, operated its Madison lead-copper mines and 1,200- 
ton all-flotation mill at Fredericktown. The company connected its 
Nos. 1 and 5 shafts by a haulage drift, and all the ore will be hoisted 
at No. 5 shaft in two 2-ton skips. Underground operations were 
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fully mechanized with Diesel-powered trucks, loaders, and bulldozers. 
WE 1 shaft was used primarily for handling supplies and for venti- 
ation. 

Fredericktown Lead Co. operated its Catherine-Fleming mine and 
mill part of the year. Some additional lead production was reported 
from central Missouri and was incidental to the barite production in 
that region. 


TABLE 9.—Mine production of lead and zinc in Southwestern Missouri, 1946-50, 
in terms of concentrate and recoverable metal ! 


Lead concentrates Zinc concentrates Recoverable meta! content 3 


Galena Carbonate Sphalerite Silicate Lead Zinc 


SE Value SEDE Value PPS Value 19095 Value oot Value groe Value 


— | ——————— n —M HÀ ——— —ä f——ñ—ñ—ů— EE E — 


1946. 4. 2208734, 676 84| $12, 067 40, 937 84. 085, 668 332| $20, 243| 3, 2218702, 178, 21, 783 $5, 315, 052 
1947..... 3, 412| 655, 080 168 866| 31, 480| 3, 402, 384 763| 49,235 e 665| 767. 5200 16,779; 4,060, 518 
1, 


1048..... 2,004| 474, 233| 130 21, 465| 10,475| 913. 538 60| 3,212) 1,597| 571,726| 5,441| 1, 447, 306 
1940 1, 574 340, 038 144 1. 6180 9, 667] 774. 272 20 777 1,253| 395, 948 5, 162) 1, 280, 176 
1950..... 1, 199| 189, 224 34| 3,623| 12, 122| 1,000,592; 100| 6. 537 944| 254,880| 6,591) 1,871,844 


SE iere on Southwestern Missouri ore (‘‘dirt’’) and old tailings treated at mills during the calendar year 
cated. 

3 In calculating metal content of the ores from assays allowance bas been made for smelting losses of both 
lead and zinc. In comparing the values of concentrate (‘‘ore’’) and metal it should be borne in mind that the 
value given for the concentrate is that actually received by the producer, whereas the value of the lead and 
zinc is calculated from the average price for all grades. 


TABLE 10.— Tenor of lead and zinc ore, old tailings, and slimes milled and con- 
centrates produced in Southwestern Missouri, 1949-50 


1949 1950 
Old tail- Old tail- 
ue ings and rude ings and 
slimes slimes 
Total ore, ete., mille short tons..| 323,967 8,000 | 318,383 10, 500 
'Total concentrate produced: 
7 REES do.... 1, 587 1 1, 233 2 
A PA A ⅛ ü EEN do.... 9, 591 96 12, 22 102 
Ratio of concentrate to ore, etc.: 
ee percent. 0. 49 0. 01 0. 39 0. 02 
)))!!! ³ĩi K ĩͤ do- 2. 96 1. 20 3. 84 0. 97 
Metal content of ore, etc.: ! 
"BEE EH do.... 0. 39 0.01 0.30 0.02 
r ß E A EAA do.... 1. 75 0.61 2. 30 0. 55 
Average lead content of galena concentrates.............. do.... 80. 74 66. 00 78. 65 80. 00 
Average lead content of lead earbongte ee do.... 57.14 |..... "agite S 
Average zinc content of sphalerite concentrates do.... 59.31 51. 04 60. 05 56. 86 
Average zinc content of silicates and carbonates.......... do.... 40.00 |.......... 41. 00 cara 
Average value per ton: 
Galena concentrate s $216.08 | $150.00 | $157. 82 $198. 00 
Lead carbonate concentrate s $115.57 |.......... $106. 56 |.......... 
Sphalerite concentrates... .................. c LL Ll ce ees. $80. 38 $51.86 $89. 97 $84. 48 
Zinc silicates and carbonate s $38.85 |.......... 305.90 8 


Figures represent metal content of crude ore (‘‘dirt’’) only insofar as it is recovered in the concentrate; 
data on tailing losses not available. 


Southwestern Missouri.— Production of southwestern Missouri 
zinc, in terms of recoverable metal, amounted to 6,643 tons in 1950, 
an increase of about 28 percent over the 1949 production of 5,162 
tons. Lead production, on the other hand, declined 25 percent 
&mounting to 946 tons of recoverable metal in 1950. The principal 
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zinc producers in this region were Federal Mining & Smelting Co. 
operations at Duenweg, Dale Mining Co. at Stark City, Potter & 
Sims 5 operations on the Snapp property, and A. G. Swartz 
at Joplin. There were numerous other producers in the region, 
accounting for the remainder of the tonnage. 


OKLAHOMA 


Oklahoma remained the largest producer of both zinc and lead in the 
Tri-State district in 1950 and accounted for 58 percent (46,739 tons) 
of the district’s recoverable zinc and 67 percent (20,724 tons) of its 
recoverable lead. Zinc output was 6 percent greater than in 1949 and 
lead 4 percent greater. 


TABLE 11.—Mine production of lead and zinc in Oklahoma, 1946-50, and total, 
1891-1950, in terms of concentrate and recoverable metal ! 


Recoverable metal content ? 
Lead concentrates Zinc concentrates 


(galena) (sphalerite) 
x T Lead Zinc 


Short Short 
Value tans Value 


129, 473 |$15, 170, 928 13,697 | $2,985 
95, 126 | 10, 699, 593 14,289 | 4,115,232 51,062 | 12,357,004 
82,734 | 7,178,960 16,918 | 6,056, 644 43,821 | 11,656,386 
82,522 | 6, 407, 589 19,858 | 6,275, 128 44,033 | ` 10, 920, 184 
87,116 | 8,247, 342 20,724 | 5,595, 480 46,739 | 13,273,876 


—— o | | | |S | e 
—— — — | ee | El Keess 


1891-1950. . .., 545, 566 |139, 452, 985 |9, 214, 670 |434, 747,039 |1, 190, 580 |166, 103, 391 4, 856, 889 694, 739, 148 


! Based on Oklahoma ore (‘‘dirt’’) and old tailings treated at mills during calendar year indicated. 

In ne metal content of the ores from assays allowance has been made for smelting losses of bot h 
lead and zinc. comparing the values of concentrate (“ ore“) and metal it should be borne in mind that 
the value given for the concentrate is that actually received by the producer, whereas the value of the lead 
and zinc is calculated from the average price for all grades. 


TABLE 12.—Tenor of lead and zinc ore, old tailings, and slimes milled and con. 
centrates produced in Oklahoma, 1949-50 


eege Ed 


1949 1950 
Old tail- Old tail- 
Crudeore | ingsand | Crude ore | ings and 
slimes slimes 
EE TIAS MAA MEA 
Total ore, ete., mille. short tons..| 2,543,835 | 1,050,586 | 2, 850, 880 855, 681 
Total concentrate produced: 
HE do 26, 884 26 27, 216 45 
Sphasleritesss 2 do 77, 262 5, 260 83, 541 3, 575 
tio of concentrate to ore, etc.: 
¡PT 8 percent. 1. 06 0. 002 0. 95 0. 005 
%%%, ⅛ðVö o ĩðͤ alg ana et do 3. 04 0. 50 2. 93 0. 42 
Metal content of ore, etc.:! 
ET WEE do.... 0. 80 0. 001 0.74 0. 003 
TEE EENS do. 1.80 0. 29 1.75 0. 24 
Average lead content of galena concentrates...... do.... 15.32 57.69 77. 61 55. 56 
Average zinc content of sphalerite concentrates. . do 59. 35 58. 29 59. 73 56. 81 
Average value per ton: 
Galena concentrates..........---.....-...---------- $186. 60 $138. 08 $154. 82 $118. 40 
Sphalerite eopcentrgteg eee $76. 82 $89. 76 $95. 06 $85. 66 


! Figures represent metal content of the crude ore (“dirt”) only Insofar as it is recovered in the concentrate; 
on tailing losses not available. 
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The five principal zinc producers of the State were Eagle-Picher 
Mining & Smelting Co., Nellie B. Mining Co., Federal Mining & 
Smelting Co., Sooner Milling Co., Inc., and the C. & M. Mining Co. 
The five principal lead producers were Eagle-Picher Mining & Smelti 
Co., Nellie B. Mining Co., Federal Mining & Smelting Co., W. M. 
& W. Mining Co., and Jake Dryer. 

The Eagle-Picher Mining & Smelting Co. Central mill treated 
2,802,281 tons of ore, the greater portion of which originated in 
Oklahoma. This 15, 000-ton custom mill used its sink-float process 
for primary concentration of zinc and lead, followed by gravity and 
flotation for the final clean product. Company mines operating in 
Oklahoma during 1950 were Big Chief, Blue Goose Nos. 1 and 2, 
Buffalo, Crawfish, Crystal, Goodwin, Gordon No. 2, Grace Walker 
No. 2, Hum-bah-wat-tah Nos. 1 and 2, John Beaver No. 2, Kenoyer, 
Lottson No. 2, Netta, North Hunt, Piokec, Ramage, Ro al, See Sah, 
Swift, Vantage, Wesah, White, Whitebird-Eudora, and Whitebird- 
Joseph. The principal Oklahoma custom shippers to the Central 
mill included Buffalo Mining Co. (Buffalo), Craig No. 1 Mining Co. 
(Craig), Mahutska Mining Co. (Jeff City, Eudora, and Mahutska), 
Frank Hudson (Bingham and Blackhawk), Sims Mining Co. (Pelican), 
and Wright € Dalton (Little Pat). 

The Nellie B. Mining Co. was the second-largest producer in the 
State. The company operated its Rialto, Lawyers, and Barbara J. 
mines and mills throughout the year. The three mills are typical of 
the Tri-State area, using jigging, tables, and flotation methods to 
produce zinc and lead concentrates. Federal Mining & Smelting Co. 
was the third-largest producer during 1950, operating its Gordon 
and Lucky Syndicate-Howe-Ohimo mines and shipping to the 
Central mill. 

Other companies operating custom mills were Harris Mining Co. 
(Farmington mine and Lucky Jenny mill), Scott Mining Co., Mission 
Mining Co., and C. & M. Mining Co. 

Tailings-re-treatment operations included the Sooner Milling Co., 
Inc., and the Britt & Britt. 


KANSAS 


The Kansas zinc-lead mining areas are in the southeastern corner 
of the State, forming part of the Tri-State district and accounting, 
in 1950, for 34 percent of the zinc concentrates and 30 percent of the 
lead concentrates produced in the district. Kansas mines produced 
8 percent less zinc concentrate and 6 percent less lead concentrate 
«than in 1949. The Baxter Springs-Blue Mound-Treece areas ac- 
counted for 98 percent of the State 1950 production. Tailings- 
re-treatment operations dropped drastically in 1950, only 541 tons 
of zinc concentrates and 8 tons of lead concentrates being produced. 

Eagle-Picher Mining & Smelting Co. was the largest producer of 
zinc and lead concentrates in Kansas, while National Lead Co., St. 
Louis Smelting & Refining Division, was next, followed by the C. K. 
& E. Mining Co. and the Bilharz Mining Co. Approximately 57 
percent of the crude ore mined in the area was concentrated in the 
Central mill of the Eagle-Picher Mining & Smelting Co. at Cardin, 
Okla. Eagle-Picher operated the following company mines: Big John, 
Foley No. 3, Mullen, Webber, Westside No. 2, and Wilbur. 
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TABLE 13.—Mine production of lead and zinc in Kansas, 1946-50, and total, 
1876-1950, in terms of concentrate and recoverable metal ! 


Recoverable metal content 3 


Lead concentrates} Zinc concentrates 
(galena) (sphalerite) 


E Value 


— —— —Eñà4é —— | o o | e a 


196........ 82| 8, 499 $1, 388, 210 $11, 639, 532 
1947........ 79| 9,569| 1,811,269 10, 042, 274 
1948........ 79| 11,090| 2,592, 500 9, 463, 482 
1949........ 70| 12,973| 2,463,056 7, 299, 384 
1930........ 12,218| 1,833, 537 7, 717, 984 
1876-1950...|....... 784, 101| 62, 490, 685| 5, 166, 000 235, 059, 758| 598, 497) 75, 386, 499, 2, 681, 147| 367, 936, 032 


Based on Kansas ore (“dirt”) and old tailings treated at mills during the calendar year indicated. 

! In calculating metal content of the ores from assays allowance has been made for smelting losses of both 
lead and zinc. In comparing the values of concentrate (“ore”) and metal it should be borne in mind that 
the value given for the concentrate is that actus received by the producer, whereas the value of the lead 
and zinc is calculated from the average price for all grades. 


TABLE 14.—Tenor of lead and zinc ore and old tailings milled and concentrates 
produced in Kansas, 1949-50 


1949 1950 
Old Old 
Crude ore tailings Crude ore tailings 
Total ore and old tailings millled. short tons. .] 1,602,976 | 544,034 | 1,531, 435 101, 745 
Total concentrate produced: 
.. A 8 do 12, 951 22 12, 210 8 
El O do.... 52, 245 2, 724 50, 038 541 
Ratio of concentrate to ore, etc.: 
JJ; E NI dr qure Me percent.. 0. 81 0. 004 0. 80 0. 008 
)J; ES 8 do 3. 26 0. 50 3.27 0. 53 
Metal content of ore, ete.: ! 
p €—— do.... 0. 62 0. 002 0. 63 0.005 
WING AN IN . do.... 1. 94 0. 29 1.95 0.31 
Average lead content of galena concentrates.......... do.... 76.87 57. 58 79. 22 57.58 
Average zinc content of sphalerite concentrates. ..... do 59. 59 57. 64 9. 71 57. 80 
Average value per ton: 
Galena concentratessꝙæ - «««««n $190. 02 $05. 55 $150. 09 $117.25 
Sphalerite concentrates...............------------------ 78. 08 $67. 21 $90. 64 $85. 92 


1 Figures represent metal content of the crude ore (“dirt”) only insofar as it is recovered in the concen- 
trate; data on tailing losses not available. 


The Walter Hartley mine of the National Lead Co., St. Louis 
Smelting & Refining Division, was the largest single producer in the 
State for the second consecutive year. Other company mines were 
the Moore, Estes, and Mount Hope School tract. The No. 8 (Ballard) 
mill treated this ore, as well as that from the Clark mine operated by 
the Little Ben Mining Co. and the Liza Jane mine opcrated by the 
Liza Jane Mining Co. 

The Beck No. 3 mill, located west of Baxter Springs, treated ore 
from the MacArthur, Mason-Brewster, and Brewster No. 6 mines. 
The Dines Mining Co. mill at Blue Mound north of Picher, Okla., 
concentrated ores from the Stoskopf, Hartley No. 1, and Homestake 
mines. The Wade-Rea mill treated company ore and many small 
lots from outside shippers. The Robinson mill of the Fox Mining Co. 
treated company ore from the Fox mine. Barr Surface Cleanup Co., 

2322945396 
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operating the old Webber mill, treated slimes from the Webber, 
Stoskopf, Mid-Continent, and Scott-Jarrett tracts. 

Kansas shippers to the 5 Central mill included Mark 
Twain Mining Co. on the Naylor land, Bob White Mining Co. on the 
Cherokee and Chubb, Bilharz Mining Co. on the Muncie, Linda Lou 
Mining Co. on the Northern, C. K. & E. Mining Co. on the Karcher 
m Stebbins tracts, and the Grace Jarrett Mining Co. on the Wright 
and. 

Small production also occurred in the Galena and Waco district. 


ARKANSAS 


Mine operations in Arkansas during 1950 were limited to small, 
intermittent production and accounted for 9 tons of recoverable lead 
and 8 tons of recoverable zinc. This production originated around 
Harrison in Boone County and Ponca in Newton County. 


Montana 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Almon F. Robertson and Virginia Halverson 


** 


GENERAL SUMMARY 


INE production of gold and copper in Montana decreased in 
M 1950 compared with 1949. Gold output declined almost 2 
percent and copper nearly 4 percent. Silver and lead outputs 
were, respectively, 4 and 9 percent higher. Zinc output advanced 25 
percent to exceed copper production for the third time in Montana 
history. The total ore output increased about 39 percent, owing 
mainly to the mining of larger tonnages of special waste and dump 
material. The value of recoverable gold was almost 2 percent and 
lead nearly 7 percent less than in 1949; silver increased over 4 percent, 
copper nearly 2 percent, and zinc over 43 percent. The total value 
of the five metals increased from $49,003,447 in 1949 to $54,956,689 
in 1950—over 12 percent. Gold accounted for approximately 3 
1 silver 11, copper 41, lead 10, and zinc 35 percent of the total 
value. 
All tonnage figures reported herein are short tons and “dry weight“; 
that is, they do not include moisture. The value of metal production 
has been calculated at the prices shown in table 1. 


TABLE 1.— Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold! Silver 1 Copper 3 Lead 3 Zinc 3 
Y ear (per fine (per fine per per (per 

ounce) ounce) pound) pound) pound) 
MONG oe sie se Se N aes AREE $35. 00 $0. 808 $0. 162 $0. 109 $0. 122 
ö hs hee eee we meters 35. 00 . 905 . 210 .144 .121 
TOS AAA ⁊ͤ v 35. 00 905+ .217 .179 . 133 
Seeerei Les 35. 00 . 905+ .197 . 158 . 124 
Ä ⁰yy A 8 35. 00 . 905+ . 208 .135 . 142 
a VV———————— M —————'————PÀÓ—————À————————ÁÁ—Ó—ÓMÓ——M———À 

! Price under authority of Gold Reserve Act of Jan. 31, 1934 


? Treasury buying price for newly mined silver. Jan. 1 to June 30, 1916—$0.71111111; July 1, 1946, to 
Dec. 31, 1947— $0.905; 1948—50— $0.9050505. 

! Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 in- 
cludes bonus payments by Office of Metals Reserve for overquota production. 


1515 


1516 MINERALS YEARBOOK, 1950 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1946-50 and total, 1882-1950, in terms of recoverable metal ! 


Gold (Jode and placer) | Silver (lode and placer) 


Short tons Value Short tons 


1946........ 58, 481 | $18, 047, 844 8, 280 | $1, 805, 040 16, 770 
1947........ 57, 900 24, 318, 000 16,108 | 4,639,104 45, 679 
1948........ 58, 252 25, 281, 368 18,411 | 6,591,138 59, 095 
| „b 56, 611 22, 304, 734 17,996 | 6, 686, 736 54, 195 
1950........ 54, 478 22, 662, 848 19,617 | 5,290,590 67, 678 


— . ———— [—äũA 2 EN 
— — — | — — — o ——— 


1802-1950. ..] 6, 805, 594 |1, 996, 367, 624 767,132 | 99, 478, 204 | 2, 088, 935 


1 Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or 
slimes re-treated; and ore, old tailings, or copper precipitates shipped directly to smelters during the cal- 
endar year indicated. 

2 Figures not available. ` 


TABLE 3.—Gold produced at placer mines in Montana, 1946-50, by class of mine 
and by method of recovery 


Gold recovered 


Mines MATIS. oem 
HESSE netno - Batec bi 
Class and method proce uan ic | Average 
> E Fine ounces Value value per 


| cubic yard 
I 


Surface placers: 
Gravel mechanically handled: 
Bucket-line dredges: 


LAG EE Ee EE 4 4, 621, 073 21, 609 $756, 315 $0. 164 
E RRA EZ AI 5 5, 398, 575 21,749 761, 215 . 141 
A A E 4 3, 523, 306 13, 932 487, 620 .138 
o RAE E AAA E 2 2, 604, 905 7,758 271,530 . 104 
1950... cue D o ] 1, 128, 902 2, 946 103, 110 . 091 
Dragline dredges: 
IAM, e A geg cara Cp RS H 808, 100 4,706 164, 710 . 204 
A7 y et E CPP Or TUR 3 478,194 2,329 81,515 . 170 
TURN. eer AA A TA AE 3 57, 850 299 10, 465 . 181 
1910980 mae EAR REENEN EE Eer a) DEES Sé 
Becker-Hopkins dredges: 
IOE E . 1 5, 000 32 1,120 . 224 
c A EE E EEN (ARA x . HE md 
Nonfloating washing plants: 
I A A E tes 2 320, 000 1,354 47, 390 148 
LI. Y TRIM MESES TM RARAS IA 6 185, 050 2, 883 100, 905 , 545 
tr A ee, EE hi 707, 700 2,177 76, 195 108 
LOGY a as cens A A | 13 409, 545 ], 855 64, 925 .159 
LD KE ab PR 6 93, 048 287 10, 045 . 108 
Gravel hydraulically handled: | 
Hydraulic: | 
198806... A 6 | 6, 950 7 3, 045 .438 
¡AAA TRAS 1 | 15, 680 195 6, 825 , 435 
EE EC | ] 750 48 1, 680 2. 240 
AAA Ze S | 2 1, 500 53 1, 855 1. 237 
LIU EAS EE A A vol ] 500 13 | 455 . 910 


For footnotes, see end of table. 
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TABLE 3.—Gold produced at placer mines in Montana, 1946-50, by class of mine 
and by method of recovery—Continued 


| Gold recovered 
Mines Material |——- 
Class and method produc- |treated (cubic | Average 
ng yards) Fine ounces Value value per 


| cubic yard 


Surface placers—Continued 
Small-scale hand methods: 


Wet: e 
RE EE 23 5, 695 96 $3, 360 $0. 590 
0 ATA O 37 13, 795 155 5, 425 . 393 
. ͤͥ que 16 3. 805 66 2, 310 . 607 
U Me 29 7, 395 152 5, 320 . 719 
Pw 29 9, 765 182 6, 370 . 652 
Underground placers: 
Drift: 
Hb Ld ardens o 2 2, 540 102 3, 570 1. 406 
PPP ( 2 2, 315 123 4,305 1. 860 
RES eT aS Eë? 2 200 19 665 3. 325 
| CER ae ae ae: 2 27 3 105 3. 889 
PPP. . A 2 10 6 210 5. 250 
Grand total placers: | PA VE E — ee AA 
rr 42 5, 769, 358 27, 986 979, 510 | 170 
%%% AA 54 6, 093, 609 27, 434 960, 190 .158 
PPP 4 4, 293, 611 16, 541 578, 935 . 135 
fl en et VENE EE 48 | 3, 023, 372 9, 821 343, 735 114 
o AM D p W T] 39 1, 232, 255 3, 434 120, 190 . 098 
! Pirst ye for which this method was reported used in Montana. 
3 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit 


with movable washing plant is termed a dry-land dredge.” 
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FIGURE 1.—Value of mine production of gold, 8 at lead, and zinc, and total value in Montana 
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TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Montana 


in 1950, by months, in terms of recoverable metal 


Gold (fine | Silver (fine 
ounces) ounces) 


Copper Lead (short Zinc (short 
tons) tons) 


nne, ß 4, 791 533, 160 5, 246 1, 298 4, 267 
,, se ewes eccestees 4, 530 511, 499 4, 380 1, 285 3, 946 
, ue uices avum S SUAE 4, 379 547,160 5, 701 1, 098 3, 692 
AI... seais 4,764 540, 406 5, 554 1,350 4,163 
7 A E 3, 328 469, 161 3,816 1, 393 4,747 
Ill! E sob E ends HIS 5,180 484, 782 3, 629 1, 665 5, 213 
J ³ĩÄ ⁵ 88 5, 064 572, 385 4, 036 1,778 6, 202 
PT A A ( ei odds 4, 618 633, 360 4, 156 2, 068 6, 717 
September 3,612 528, 907 3,824 1. 820 6, 583 
G 8 3. 678 581, 160 4, 591 1. 958 7, 517 
Nemdbe eme mes 3, 882 ; 4,714 1,925 7,313 
December.. EE i í 4,831 1, 979 7,318 
Total: 0 eege 54, 478 19, 617 67,678 
99. — 56, 611 17, 996 ,1 


Gold.—Montana's output of gold decreased slightly in 1950 owin 
to a sharp drop in production from placer operations in Granite ud 
Lewis and Clark Counties which more than offset a gain in output from 
zinc and lead operations at Butte. Gold production from dredgin 
operations declined 4,812 ounces from the 1949 output, a drop o 
62 percent. Of the State gold in 1950, 47 percent was derived from 
gold and silver ores (49 percent in 1949), nearly 47 percent from base 
metal ores (32 percent in 1949), and over 6 percent from placers (19 
percent in 1949). Ores milled yielded 68 percent of the total gold 
and ores shipped to smelters nearly 25 percent. 

Gold producers in Montana with &n output of 1,300 ounces or more 
in 1950 were the properties of the Anaconda Copper Mining Co. 
(copper ore and waste materials and zinc-lead ore and dumps) at 
Butte; the Estelle mine of the McLaren Gold Mines Co. in Park 
County (gold ore), the Drumlummon mine of the Montana Rainbow 
Mining Co. (gold ore), and the Last Chance Gulch Placer of the 
Porter Bros. Corp., both in Lewis and Clark County; the Ruby group 
of the Ruby Gul h Mining Co. in Phillips County (gold ore); the 
Cornucopia mine in Madison County (gold-silver ore); and the 
American Pit (Victoria) mine of the Victoria Mines, Inc., in Madison 
County (gold ore). From these seven properties came 80 percent of 
the State total gold in 1950. 

Silver.—Production of silver increased slightly in 1950, as output 
from zinc-lead ore mined at the Butte Hill properties of the Anaconda 
Copper Mining Co. more than offset the loss of silver from copper ore 
mined from the same area. In 1950 the company-owned Butte Hill 
5 of the Anaconda Copper Mining Co. supplied 87 percent 
of the State total silver output. Other important silver producers in 
1950, in order of decreasing outputs, were the Emma mine at Butte, 
the Travona mine in Silver Bow County, the Cornucopia mine in 
Madison County, and the Mike Horse mine at Flesher in Lewis and 
Clark County. These five operations furnished 93 percent of the 
State silver production in 1950. 
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Zinc-lead ore supplied 68 percent of the State silver in 1950, copper 
ore 26 percent, old and silver ores over 4 percent, and lead ore and 
zinc ore and old slag together over 1 percent. Ores milled yielded 
94 percent of the total silver and smelting ores almost 6 percent; 
minor sources were placers and old lead-smelter slag fumed. 
Copper.—An inadequate supply of mine labor and a fire in the 
Leonard mine caused a decline in copper output at the Anaconda 
Copper Mining Co., the State’s only large producer. The company 
contributed over 98 percent of the State copper output in 1950. 
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Fiaurz 2.—Mine production of copper in Montana, 1943-50, by months, in terms of recoverable metal. 


Lead.—Montana’s production of recoverable lead in 1950 increased 
9 percent owing to a substantial gain in output of zinc-lead ore from 
the Butte Hill mines and dumps of the Anaconda Copper Mining Co. 
Anaconda company-owned operations in 1950 EE 69 percent of 
the State lead; other operations that 55 over a million pounds 
of recoverable lead each were the Emma mine, the Mike Horse 
property, and the Jack Waite mine in Sanders County. These four 
supplied 86 percent of the total lead produced in the State. Of the 
latter total, 90 percent was recovered from zinc-lead ore, 7 percent 
from lead ore, 2 percent from gold and silver ores, and 1 percent from 
zinc ore and old slag. 

Zinc.—As aresult of record output at the Butte Hill mines and dumps 
of the Anaconda Copper Mining Co., Montana zinc production in 1950 
increased 25 percent and for the third year in the State's history 
exceeded copper in output. During the year Anaconda company- 
owned operations at Butte supplied 79 percent of the State zinc out- 
put. Other important zinc producers, each with an output exceeding 
a million pounds of recoverable zinc, were the Emma mine, East 
Helena old slag dump, the Travona mine in Silver Bow County, and 

e Mike Horse property. These five operations produced 99 percent 
of the State total zinc output. Zinc-lead ore supplied 96 percent of 
the State zincin 1950, and zinc ore and old slag nearly 4 percent; the 
remainder came from gold, silver, lead, and copper ores. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
| 1950, by counties, in terms of recoverable metal 


Mines producing | Gold (lode and placer) | Silver (lode and placer) 


County 
Beaverhead.......................] 32 $56, 086 
Broadwater....................... 5, 968 
Cascade. na. 4 ss 32, 762 
Deer Lodge.......................] %&43 1, 850 
NOTES... cala 57 
Fans 11 8 86 
Graanllfe 2, 935 
ieee ð Z l ee ce 87, 369 
Judith Basil.  4[.......... 5, 433 
Lewis and Clark 79, 048 
¡AAA e oorr 714 
Madison.......................... 77, 313 
Meagh er 266 
Mineral. ociosos 12, 344 
Missoula.......................... L 287 
C))!!! 20, 618 
e ß A GEN 8, 37 
, A 2-20- 2, 096 
A l 4 5601 (2,060 AE EE 
Randers 6 cock A ——— 0 PR 665 8, 236 
Silver BOW scan eue 3 810, 705 5, 542, 121 
Total: 1950 39 1, 811, 740 5, 964, 959 
FJC 48 1, 845, 340 5, 726, 277 
Copper Lead Zine 
County i — |, Total 
value 
Pounds Value Pounds Value Pounds Value 

Beaverhead........ 25, 600 $5,325 | 1,001,800 | $135, 243 114, 400 $16, 245 $272, 574 
Broadwater........ 2, 000 416 y : 62, 8, 875 73, 344 
Cascade............ 3, 200 666 289, 400 39, 069 284, 000 40, 328 115, 065 
Deer Lodge 24, 700 5, 138 1, 400 189 1, 500 213 29, 230 
FCP; AA 8 1, 000 135 2, 000 284 826 
Flathead........... 400 ))) ] ²ĩ' TEA rod: A 239 
Granite 9, 900 2, 059 53, 000 7. 155 244, 100 34, 662 97, 366 
Jefferson 24, 200 5, 034 779, 800 105, 273 368. 800 52. 370 299. 396 
Judith Basin 900 187 119, 600 16, 146 43, 900 6, 234 005 
Lewis and Clark. 79, 300 16,494 | 2,462,000 | 332,370 | 6,585,600 935,155 | 1,671,732 
Lincoln...........- 104 15, 800 2, 133 500 71 5, 927 
Madison............ 355, 100 73, 861 156, 000 21, 060 19, 000 2, 698 334, 532 
AE AMAN AAA 8 8, 000 1, 080 2, 000 1,805 
Miner all 10, 700 2, 226 94, 600 12. 771 232, 000 32, 944 62. 350 
Missoula..........- 125 674, 200 91,017 5, 500 781 93. 630 
Park AA 567, 400 118, 019 111,000 14, 985 13, 000 1, 846 390, 318 
Phillips............ 100 21 200 27 200 28 46, 101 
Powell 43, 400 9, 027 12, 000 1, 620 2, 100 298 21,196 

Ravalli............ , ⅛ K MIA EE 2 

Sanders............ 14, 306 2, 974 2, 029, 400 273, 969 353, 900 ; ; 
Silver Dog 107, 793, 300 | 22, 421, 006 | 31, 358, 800 | 4, 233,438 127, 021, 000 | 18, 036, 982 | 51, 044, 252 


Total: 1950...|108, 956, 000 | 22, 662, 848 | 39, 234, 000 | 5, 296, 590 |135, 356, 000 | 19, 220, 552 | 54, 956, 689 
1949...|113, 222, 000 | 22, 304, 734 | 35, 992, 000 | 5, 686, 736 |108, 390, 000 | 13, 440, 360 | 49, C03, 447 


MINING INDUSTRY 


Active lode mines in Montana decreased 13 percent from 281 in 1949 
to 245 in 1950; active placer mines dropped 19 percent from 48 to 39. 
At the Butte properties of the Anaconda Copper Mining Co., prepara- 
tion of mine and surface facilities for the Greater Butte project con- 
tinued throughout the year. Construction of the main hoist house at 
the Kelley Shaft site and other necessary facilities, including installa- 
tion of a 7,500-ton steel railroad ore bin, was completed during the 
year. Work on other portions of the project proceeded on schedule, 
and actual extraction of ore is expected to begin early in 1952. 
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The production of zinc-lead and lead ores increased 96 and 16 per- 
cent, respectively, in the State in 1950, but copper ore mined declined 
3 percent owing largely to a fire in the Anaconda Copper Mining Co. 
Leonard mine at Butte. Of the 3,608,036 tons of ore treated during 
the year (2,595,934 in 1949), 63 percent was zinc-lead, lead, and zinc 
ores (46 percent in 1949), 33 percent copper ore (47 percent in 1949), 
and 4 percent gold and silver ores (7 percent in 1949). 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1950, by class of ore or other source material, in terms of recoverable metal 


] 
Num- | sold or Gold Silver 
Source ber of treated (fine (fine 150 ( dada) ( 394450 
mines (short ſounces)] ounces) po po po 
tons) 
Dry gold ore 82 | 101,985 | 20,747 77, 595 951,746 55, 579 50, 692 
Dry gold-silver oro 38 19,061 | 3,071 98, 223 20, 170 358, 741 103, 833 
Dry silver ore 41 12, 729 332 110, 081 22, 076 327, 920 298, 920 
Toll 161 133,775 | 24,150 285 , 992 742, 240 453, 445 
Copper 11 | 1,192,789 | 3,7 1, 729, 611 |? 101,254, 164% 4 
E 67 24, 710 908 60, 389 ,150 | 2,782,773 233, 415 
FFF 3| 20,945 |........ 21, 087 909 510,013 | 4,771, 990 
Zine-lead............-..--- 27 | 2,235,817 | 19, 564 | 4,492, 529 6, 667, 785 | 35, 198, 972 |129, 897, 109 
Total lode mines.... 245 | 3,608,036 | 48,330 | 6, 590,420 | 2 108, 956, 000 | 39, 234, 000 |135, 356, 000 
Gravel (placer operations). . 3,434 ))); ĩ ᷣ -b 8 
Total: 1950 , 284 | 3,608,036 | 51.764 6, 590, 747 1 108, 956, 000 | 39, 234, 000 135, 356, 000 
1949 329 2, 595, 934 | 52,724 | 6,327,025 | * 113, 222, 006 | 35, 992, 000 108, 390, 000 


: Detail wil] not add to totals because some mines produce more than 1 c/ass of ore. 
Includes 6,656,414 pounds recovered from precipitates. 

3 Includes 20,764 tons of lead-smelter slag fumed. 

Includes 4,419,019 pounds recovered from precipitates. 


METALLURGICAL INDUSTRY 


The 3,608,036 tons of ore produced from Montana lode mines in 
1950 were treated as follows: 3,497,032 tons (97 percent) at mills 
(2,464,870 tons in 1949), 90,240 tons (2 percent) shipped to smelters 
(116,479 tons in 1949) and 20,764 tons (1 percent) of old lead-smelter 
lag fumed (14,585 tons in 1949). 

he Anaconda Copper Mining Co. copper concentrator, zinc con- 
centrator, and copper smelter (all at Anaconda) and the two electro- 
lytic zinc plants (at Anaconda and Great Falls) operated throughout 
the year. The zinc plants treated 466,695 tons of zinc concentrates 
om many sources containing 494,909,180 pounds of zinc compared 
with 480,923 tons (revised figure) containing 507,592,850 pounds of 
zinc in 1949. The company slag-fuming plant at East Helena was 
operated throughout the year and treated 222,892 tons of hot slag 
and old cold slag, compared with 222,875 tons in 1949; output of 
1 fume increased from 36,827 tons in 1949 to 37,754 tons in 
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1950, by method of recovery, in terms of recoverable metal 


Method of recovery Dee 

A AAA + /r BE A 
Amalgamation..........................]| 28003] 4,008 |..............]..........-.|]. ....-...-.- 
Cyanidation: loo ose essessescs] 1,971] 00517201... ˙ 12 —8 
Smelting of 0re.......................... 793, 670 
Smelting of concentrate: i 779,354 | 129, 851, 009 
Smelting of preceipitates (copper).......|............|...-........| 6, 656, 414 
Smelting of old slag......................|. --......... 4, 711, 321 
Nk EE , 590, 135, 356, 000 
Meed ee 52, 724 6, 327, 025 108, 390, 000 


1 Includes zinc concentrates treated at electrolytic plants. 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore and old tatlings treated at mills 


Recoverable in 


bullion Concentrate shipped to smelters and recoverable metal 


Lead 
(pounds) | (pounds) 


Broadwater....... 1, 225 126 10 28 43 535 153 9, 680 2, 399 
Cascade.......... 6, 460225 542 63 35, 604 2, 933 286, 913 23, 183 
Deer Lodge....... 0 327 ))) P88 
Granite A A 641 490 22, 253 6, 900 43, 200 239, 900 
Jefferson.......... 650 203 163 13 16 317 95 2, 911 1, 813 
Lewis and Clark.. 27, 840 1,144 128, 3,029 509| 43,437 65, 704| 1,864, 195| 1,788,357 
Lincoln........... 260 28|.......- 20 51 789 500 15, 800 
Madison.......... 27, 255 3 2,462 1. 389 9, 319 344, 152 3, 051 315 
Mineral 8. ra RS 13, 639 10, 700 à 232, 000 
Missoula.......... 16,5600 668|]........ 1,412 674, 200 5, 500 
tig RUEDA ITUR 32, 400 210 3,303| 2,287 6, 338 15, 824 565, 971 5, 042 1,277 
Phillips........... 13, 900 1, 906 8 O82 AA DE DEN AA EA A 
Powell . VE 10 2 360 562 4, 542 750 
Nl 60 JJ. A A SDA TEE 
Sanders S ENEE 1, 261 6, 804 12, 095 1, 464, 400 317,765 
Silver Bow....... 3, 348, nd PAS A 484, 854 22, 568 6, 030, 4841106, 373, 755 31, 310, 820/126, 977, 250 


Total: 1950..13, 497, 032 3,974) 9,813 496,109, 31, 512 6, 180, 777 1107, 384, 120 35, 779, 354/129, 851, 009 
1949../2, 464, 870 6, 808 14,030 451, 600 24,613 5, 763, 802 1110, 717, 145 30, 312, 039,101, 306, 995 


| , , , L] , | 
BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


Dry CON ooo cece cases eerste eee eee 246 498 7) A A 
Dry gold-silver.............................. 25 443 6, 383 1, 204 3, 395 3, 857 
T 'opper J) calidi cuc EE 210,877| 10, 519/1, 636, 218; ! 09, 318, rr RES 

See 24, 089 6, 204 1. 542, 131 2. 665, 996 24, 168,092; 3,339,840 
PANG uL EE 133, 236| 11,6152, 653, 047] 3, 532, 034| 9, 764, 392/121, 226, 954 
Zinclend.... ses A rc ERE AE GR 22 5 1, 372 107 5, 947 3, 412 
Dry iron (from copper, zinc-lead ore)......... 127,614| 2,228) 341,424| 1,866, 755 1,837,528| 5. 276, 946 

Total: 1900... necu ewe de 496, 109| 31, 51206, 180, 7771107, 384, 120/35, 779, 354/129, 851, 009 


For footnote, see end of table. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Montana 
in 1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal —Continued 


B. For ore and old tailings shipped directly to smelters 


Material | Gold | Silver 


tr pper Lead Zinc - 
(short one, ones) | (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Bea ver head 6, 630 1, 705 61, 970 25,600 | 1,001, 800 114, 400 
A A 1, 446 1,197 6, 049 1, 847 56, 320 60, 101 
Cascade. A h 6 1 96 267 2, 487 817 
Deer Lodge...............-..........- 880 297 2, 017 24, 700 1, 400 1, 500 
LA IN b AA . 09 usc 1, 000 2, 000 
Flathead e eser re rr 48 2 95 400 AAA SE 
A Z 581 327 3, 077 3, 000 9, 800 4, 200 
GU AAA !! fd 17, 856 1, 191 96, 055 24, 105 716, 889 366, 987 
Judith Basin 226 19 6, 003 119, 600 43, 900 
Lewis and Clark 11, 500 4, 000 33, 946 13, 596 94, 313 85, 922 
LN AA A ons 10, 938 3,161 76, 105 10, 948 152, 949 18, 685 
i A III 204444. 8, 2, 000 
Missoula . 13 10 10 AA 
¡A 8 252 158 3, 654 1, 429 105, 958 11, 723 
„FUF 55 27 3, 666 00 200 
SE A A A 11 210 1, 956 42, 838 7, 458 1, 350 
JJ EEN, A EE 4 A AA 
rr. ðͤ Ine ee ede 428 6 2, 296 8 565, 000 36, 135 
Silver Dog... 38, 313 534 93, 055 | 1,419, 545 47, 980 43, 750 
Total: 1950. ..................-- 90, 240 12,844 | 390,906 | 1,571,880 | 2,951,154 793, 670 

M PE 116, 479 11,478 | 542,345 | 2,502,695 | 5,359,766 | 4,158,877 


BY CLASS OF MATE RIAL 


Dry gold BEE EE 
Dry gold-silver 
Dry Sap. O 


— eeeee e e e ee o e ee em e ee e ee mm — — 


Total: 1950 1, 571, 880 


! Includes copper recovered from mine-water precipitates as follows: 1950, 6,656,414 pounds; 1949, 
4,419,019 pounds. 


_The program for expansion of the Anaconda Copper Mining Co. 
zinc concentrator at Anaconda from 2,000 tons to 4,000 tons per day 
was completed in October 1950. Remodeling of four sections of the 
copper concentrator to accommodate ore coming from the Greater 
Butte project progressed during the year, with completion anticipated 
by the end of 1951. 

The lead smelter of the American Smelting & Refining Co. at East 
Helena operated throughout 1950 and treated chiefly lead-silver con- 
centrates from mines in Idaho and Washington, residues from the 
electrolytic zinc plants at Anaconda and Great Fails, and crude ore, 
concentrates, and old tailings from numerous districts in Montana. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Montana in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 
qa 
, rea 
Class of material (short Gold Silver Copper Lead Zine 
tons) (fine (fine (pounds) | (pounds) | (pounds) 


ounces) ounces) 


ORE AND OLD TAILINGS TREATED AT MILLS 


DEY GO EE 85, 776 16, 577 69, 538 964, 350 16, 600 7, 100 
Dry gold-sil ver 1, 200 50 1, 425 1, 150 18, 400 8, 000 
Dry silver * 100 4 1, 500 150 5, 000 2, 200 
Copp a 1, 156, 600 8,950 | 1,706,589 | 102, 252, 1684 
¡E A 8 17, 870 37 12, 980 13, 500 856, 455 17, 950 
Zinc- lead 2, 235, 486 29,199 | 5, 596, 499 9, 595, 241 | 43, 697, 660 | 154, 645, 633 
Total: 19500 3, 497, 032 48,817 | 7,388,531 | 112, 826, 556 | 44, 594, 115 | 154, 680, 883 
1919. 2, 464, 870 41,196 | 6,860, 329 | 114, 985, 538 | 36, 632, 011 | 118, 748, 713 


CONCENTRATE 8HIPPED TO SMELTERS 


Dry OM A 246 498 z PA E 
Dry gold-silver............... 25 443 6, 383 1, 416 3, 421 4, 647 
CONDE EE 210, 877 10,519 | 1,636, 218 98, 452, 9 
E A cese xcci 24, 089 6, 204 1, 542, 131 3,136,617 | 24, 585, 908 , 025, 034 
ile siCHR CE 133, 236 11, 615 2, 653, 047 3, 709, 427 | 10,264,154 | 130, 211, 470 
Zinc-lenlgdgdgagaaa 22 5 1,372 125 6, 065 4,1 
Dry iron (from copper, zinc- 
lead ore 127, 614 2, 228 841, 424 2, 008, 569 | 1, 914, 320 6, 597, 811 
Total: 1950 496, 109 31,512 | 0,180, 777 107, 309, 077 | 36, 773, 868 | 140, 843, 062 
1949 451,600 | 24,613 | 5,764,075 | 114,522, 758 | 32, 088, 093 | 111, 303, 867 
ORE AND OLD TAILINGS SHIPPED DIRECTLY TO 8MELTERS 
Dry gol 16, 209 8, 041 35, 949 43, 250 42, 965 55, 744 
Dry gold-silver............... 17, 861 3, 031 97, 156 21, 814 348, 177 119, 
Dry silver.................... 12, 629 330 108, 887 24, 937 K 358, 060 
/ a 36, 189 520 78, 766 1, 548, 673 |............ 6 
pe A ³ 1 6, 840 883 48, 896 35,227 | 2,098, 726 265, 579 
Ii LER III.. 13, 063 1. 084 6. 672 ; 
Zinc-lead..................... 331 39 8, 189 2, 295 176, 235 81, 107 
Total: 19500 90, 240 12, 844 390, 906 1,677,280 | 3,003, 383 
o 116, 479 11, 478 542, 345 2, 609, 032 | 5, 465, 043 5, 180, 


REVIEW BY COUNTIES AND DISTRICTS 
BEAVERHEAD COUNTY 


Argenta District.—A total of 3,640 tons of lead ore was shipped to a 
smelter during 1950 by operators working the Maulden mine. The 
Shafer group of claims was worked by Shafer Bros. and lessees; 
1,234 tons of gold ore were shipped to smelters. The Eight Ball mine, 
owned by the W. E. Stinson stato, was operated during part of the 

ear, and a total of 259 tons of gold smelting ore was shipped. R.M. 

leming worked the Jack (Trader Horn) mine through May 15 and 
shipped 251 tons of lead smelting ore containing 232 ounces of gold, 
5,296 ounces of silver, 684 pounds of copper, 59,136 pounds of lead, 
and 3,336 pounds of zinc. Several shipments of gold-silver smelting 
ore were also made from the Jack property. Remaining district pro- 
duction was principally lead ore from a number of small properties 
operated intermittently during the year. 

Chinatown District.—A total of 78 tons of lead smelting ore was 
shipped from the H & S mine. 
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Medicine Lodge District.—Peter Sweeney operated his Owl 
Claims, Nos. 1 and 2 during the latter part of 1950 and shipped 9 
tons of zinc-lead smelting ore containing 22 ounces of silver, 4,819 
pounds of lead, and 3,083 pounds of zinc. 

Vipond District.—Kathryn V. Bush and Geo. E. Hubbard operated 
the Monte Cristo mine during most of the year and shipped 236 
tons of silver smelting ore. The Emma mine was operated during the 
last half of 1950 by J. R. Halverson, who recovered 166 tons of silver 
smelting ore containing 6,930 ounces of silver. Lessees worked the 
Quartz Hill Mines and shipped 149 tons of silver smelting ore con- 
taining 1,482 ounces of silver. Remaining district production, 
mostly from gold and silver ore, came from the G & W Moonlight 
1 and 2, and Moosehorn Mining Co. properties. 


BROADWATER COUNTY ` 


Backer District.—The entire output was gold ore—78 tons from 
the Satellite mine and 76 tons from the Superior property. 

Beaver District—H. W. Carver operated the ast Pacific group 
most of 1950 and produced 900 tons of gold-silver ore, which was 
treated in a 50-ton gravity mill on the property. In addition, 28 
tons of zinc-lead ore was shipped to a smelter. Other district produc- 
tion was mainly gold smelting ore recovered at 6 mines operated 
intermittently during the year. 

Cedar Plains District.—The principal output was 108 tons of zinc 
smelting ore produced by Roy E. Nicolls, owner and operator of the 
North Star group, and 114 tons of silver smelting ore from the Spar 


mine. 

Park or Indian Creek District. Dance & Anders operated the 
Marietta mine throughout 1950 and shipped gold smelting ore. 
William Zimmerman continued to work the Silver Wave mine and 
shipped 481 tons of gold smelting ore containing 83 ounces of gold, 
676 ounces of silver, 925 pounds of copper, 32,095 pounds of lead 
and 5,555 pounds of zinc. Other properties in the district that 
recorded production during the year were the Coster, Diamond Hill, 
and Lookout. 

CASCADE COUNTY 


Montana District.—Lewis B. Stark operated the Galt and Equator 
mines and the Star mill continuously throughout 1950 and produced 
zinc-lead ore, which yielded 289 tons of lead concentrate and 241 tons 
of zinc concentrate. Small quantities of ore were shipped by lessees 
Dus the Lexington mine dump, the Hartley mine, and the Gone By 
claim. 


DEER LODGE COUNTY 


Georgetown District.—Gold ore comprised the bulk of the district 
output in 1950. The Acme Co. worked the Gold Coin mine con- 
tinuously during the year and amalgamated 830 tons of gold ore. 
The Pyrenees Development Co. mined the Pyrenees property until 
August and shipped 869 tons of gold smelting ore containing 297 
ounces of gold, 1,837 ounces of silver, and 25,408 pounds of copper. 
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GRANITE COUNTY 


Alps District.—The principal district output came from the Alps 
group, operated by the Alps Mining € Milling Co. until October 
1950, when the property was shut down for lack of ore reserve. 

Boulder and South Boulder District.—As in 1949, silver ore com- 
prised the bulk of lode production, 112 tons of which came from the 
Non-Pareil claim, 59 tons from the Moonlight (Annie) group, and 
41 tons from the Princeton group. Operators on the Gold King 
mine shipped 127 tons of gold ore to a smelter. 

First Chance District. District output was entirely from gold ore, 
63 tons of which were shipped to a smelter from the Gold Leaf property 
and 45 tons from the Sunrise mine. One hundred tons of gold ore 
from the Mitchell-Mussigbrod group were milled. 

Flint Creek District.—The Taylor-Knapp Co. operated the Moor- 
light group throughout 1950 and milled 22,249 tons of manganese 
ore, containing varied amounts of gold, silver, copper, lead and zinc, 
in its 100-ton gravity and magnetic separation plant. Lead, zinc 
and iron concentrates totaling 40 tons, 194 tons, and 168 tons, re- 
spectively, were recovered from 875 tons of middling concentrate 
shipped to a custom mill. 

Stony District.—A total of 68 tons of gold ore, recovered during 
development at the Moose Trail property, was shipped to a smelter. 


JEFFERSON COUNTY 


Boulder and Little Boulder District.—The bulk of the district output 
was recovered from 121 tons of dump ore shipped from the Boulder 
Mill & Smelter dump. 

Cataract District.—Scven Consolidated Gold Mines operated the 
Josephine mine and produced gold-silver ore containing 32 ounces of 
gold, 639 ounces of silver, 321 pounds of copper, 370 pounds of lead, 
and 320 pounds of zinc. Harold J. Guilio operated the Comet mine 
and shipped 576 tons of silver smelting ore. Other properties in the 
district that reported small production during the year were the 
Golden Thread Placer, Hope & Bullion, Inc., Morning Glory, and 
Silver Hill. 

Clancy and Lump Gulch District. —Principal production from the 
district during 1950 was 1,703 tons of silver dump ore from the Liver- 
pool dump, which yiclded 8,299 ounces of silver, 1,345 pounds of cop- 
per, 10,605 pounds of lead, and 45,465 pounds of zinc. 

Colorado District.—Most of the district output in 1950 comprised 
3,641 tons of dump material from the Alta dump, 2,059 tons of gold- 
silver smelting ore from the Custer dump, 3,059 tons of gold-silver 
smelting ore from the Gregory Mines dump, and 123 tons of gold- 
silver smelting ore from the Minah dump. Crenshaw, Boutinen & 
Smith worked the Mount Washington mine from April 1 to June 15, 
1950, and shipped 547 tons of gold-silver smelting ore containing 51 
ounces of gold, 2,355 ounces of silver, 1,117 pounds of copper, 45,292 
pounds of lead, and 11,440 pounds of zinc. 

Elkhorn District.—Production for the year was derived from 798 
tons of silver ore from the Elkhorn mine, 1,656 tons of old silver tail- 
Ings from the Elkhorn dump, and 483 tons of gold-silver ore from the 

lkhorn Queen dump. 
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Golconda District.—The Golconda Mining Co. operated the Buckeye 
(Gold Coin) group 1 month of the year and treated 500 tons of gold 
ore in the company 80-ton cyanide plant. A small tonnage of zinc- 
lead smelting ore was shipped during the early part of 1950 from the 
Big Chief & Kodiak claims. 

Lowland District.— District output was largely 480 tons of old silver 
tailings shipped from the Ruby Mill dump. 

Warm Springs Creek District.—Most of the district output came 
pie 53 tons of gold smelting ore shipped from the Bell, Best & Last 
claims. 

Whitehall District. —M arvin Riebhoff and the Golden Sunlight mine 
operated the Golden Sunlight property and shipped a total of 1,348 
tons of gold smelting ore during the year. The remaining district 
production was principally 188 tons of lead smelting ore from the 
Carbonate mine, 171 tons of gold smelting ore from the Lucky Hit 
mine, 155 tons of lead smelting ore from the Whitehall claim, 97 tons 
of gold smelting ore from the Florence property, and 60 tons of lead 
smelting ore from the Big Spot claim. 

Wilson and Ticer Creeks District.—Operators at the Callahan 
property amalgamated a small tonnage of gold ore and shipped 24 tons 
of similar material to a smelter. 


JUDITH BASIN COUNTY 


Barker District.—T'horson & Brazee worked the Wright-Edwards 
(Block P) group all year and shipped 162 tons of zinc-lead smelting ore 
containing 7 ounces of gold, 5,329 ounces of silver; 887 pounds of cop- 
per, 107,478 pounds of 1 and 46,877 pounds of zinc. Other prop- 
erties worked during the year were the Faith group and the Tiger. 

Yogo District. Walter Lehman operated the Gold Bug and Weath- 
erwax claims from quly 1 through October 15, 1950, and shipped 25 
e of gold smelting ore containing 11 ounces of gold and 74 ounces 
of silver. 

LEWIS AND CLARK COUNTY 


Heddleston District.—The Mike Horse Mining & Milling Co. 
reopened its Mike Horse mine in July and operated continuously the 
remainder of the year. The company’s 300-ton flotation mill treated 
23,634 tons of zinc-lead ore during the period of operation and recov- 
ered 1,372 tons of lead concentrate and 1,626 tons of zinc concentrate. 
Development at the property during the year included 2,100 feet of 
crosscuts and drifts. 

Helena District.—Porter Bros. operated its 6-cubic-foot bucket- 
line dredge in Last Chance Gulch until August 25, when the dredge 
was closed down for lack of additional gravel to treat. 

A. O. Barnes worked the Caswell placer with a dragline dredge 
during July and August and washed 2,800 cubic yards of gravel. 
The Discovery claim was also worked with a dragline dredge during 
the summer months. Remaining district output came from gold ore 
amalgamated at the Sara Jane mine, gold smelting ore shipped from 
the Independent property, and zinc-lead smelting ore shipped from the 
Humboldt claim. 
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Marysville District.— The Montana Rainbow Mining Co. and W. R. 
Wade operated the Drumlummon mine throughout the year. The 
150-ton amalgamation-flotation mill at the property was destroyed 
by fire on April 2 and was not rebuilt. During the period the mill was 
in operation 3,800 tons of gold-silver ore were treated by amalgamation 
in riffle boxes followed by flotation. After April the operators shipped 
gold ore direct to a smelter. Louis Peura shipped 528 tons of tailings 
containing 65 ounces of gold, 1,247 ounces of silver, 528 pounds of 
copper, and 8,872 pounds of zinc from the Big Ox mine. A small 
quantity of gold was recovered by amalgamation of ore from the 
Marysville Lode. 

Rimini District.— Principal production was 526 tons of lead smelting 
ore from the Evergreen mine and 99 tons of gold-silver smelting ore 
from the Free Speech mine and dump. 

Scratch Gravel District.—Output was largely 450 tons of gold-silver 
5 and 16 tons of lead ore shipped to a smelter from the Franklin 

ump. 

Smelter District.— Virtually all the metals credited to the Smelter 
district came from 20, 764 tons of old lead-smelter slag treated at the 
East Helena slag-fuming plant of the Anaconda Copper Mining Co. 

Stemple-Gould District. — Most of the metal production in the dis- 
trict in 1950 came from the Bondholder, Homestake, Iron Nerve, and 
Lucky Strike mines. Some gold and silver were recovered by amalga- 
mation and concentration of ore from the Rover dump, worked by the 
Earl Mining Co., Inc. 

LINCOLN COUNTY 


Sylvanite (Yaak) District.— Exploration and development at the 
Keystone and Haywire groups of the Morning Glory Mines, Inc., 
yielded approximately 100 tons of gold ore, which was treated in the 
company 100-ton flotation mill. 


MADISON COUNTY 


McCarthy Mountains District.—C. O. Dale & Sons operated the 
Polly Jane and Bessie properties throughout the year and shipped 132 
tons of lead smelting ore and 35 tons of gold-silver smelting ore. Other 
properties in the district that shipped small lots of smelting ore were 
the Lucky Knock, McCarthy group, and the Silver Buckle. 

Norris and Norwegian District.—The entire district output in 1950 
was gold ore—82 tons from the Bayles mine, 2 tons from the Galena, 
3 tons from the Lincoln, and 1 ton from the Minnie. 

Renova District.—Lessees on the Colorado mine shipped 132 tons 
of gold smelting ore during the year. Development of the Sunset 
claim yielded 5 tons of lead smelting ore. 

Rochester District—Commonwealth Lead Mining Co. worked the 

alvin mine 3 months of 1950 and shipped 98 tons of lead smelting 
ore containing 4 ounces of gold, 1,697 ounces of silver, 280 pounds of 
Verler 70,500 pounds of lead, and 8,047 pounds of zinc. Bork & 
Verlanic operated the Thistle mine from April to September and 
milled about 300 tons of gold ore in addition to shipping 15 tons of 
gold smelting ore and 35 tons of lead smelting ore. Small tonnages of 
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gold smelting ore were also shipped from the Big Bertha, Nobleville, 
North Star, and Shoemaker mines. A few tons of lead smelting ore 
were shipped from the Montrose and Plainview properties. 

Sheridan District.—Lessees worked the Silver Bar mine and shipped 
443 tons of silver smelting ore. Remaining district production came 

rincipally from 175 tons of gold-silver smelting ore shipped from the 
Deet Out claim and 80 tons of silver smelting ore shipped from the 
Bayard property. 

Silver Star District.— The bulk of production was derived from ap- 
proximately 26,950 tons of gold ore milled from the American Pit 
(Victoria) mine, which yielded 2,450 tons of copper concentrate. 

Tidal Wave District. As in 1949, virtually al the output of the 
district was gold ore, 177 tons of which came from the B. & H. Mines 
and 129 tons from the Moffet claim. 

Virginia City District.—Most of the district production was gold- 
silver smelting ore—6,349 tons from the Cornucopia mine, 2,372 tons 
from the U. S. Grant mine, 126 tons from the Flagstaff property, 63 
tons from the El Fleeda mine, and 56 tons from the Mountain Flower 
and Mountain Chief claims. | 


MEAGHER COUNTY 


Castle Mountain District.—District production, all lead smelting 
ore, came from the Cumberland mine operated by the Silverton 
Mines, Inc., the Yellowstone mine, and the Silver Bullion property. 


MINERAL COUNTY 


East Hunter District.—Lessees operated the Silver Cable group of 
claims and milled 3,482 tons of zinc-lead ore which yielded 28 tons of 
lead concentrate and 129 tons of zinc concentrate. 

Iron Mountain (Superior) District. —E. G. Smith, lessee, worked the 
dumps of the Iron Mountain mine and trucked 2,000 tons of zinc-lead 
ore to the Nancy Lee mill for recovery of lead and zinc concentrates. 

Keystone District. —E. G. Smith also worked the Nancy Lee group 
and treated 1,200 tons of lead ore in the 100-ton flotation mill at the 


roperty. 
. MISSOULA COUNTY 


Coloma District.—Gold smelting ore, which comprised the entire 
output of the district, was shipped from the Clementha Fraction, 
I. X. L., and Mammoth and East Mammoth group in 1950. 

Copper Cliff (Cramer Creek) District.—Linton Mines operated the 
Blacktail open-pit mine and 500-ton sink-float plant beginning in 
March 1950 and treated 16,560 tons of lead ore which yielded 668 tons 


of lead concentrate. 
PARK COUNTY 


New World District. —McLaren Gold Mines Co. operated its open-pit 
Estelle and New Year's Gift group from January 1 through October 30 
and treated 30,510 tons of gold ore in the company 200-ton flotation 
mill. Parkmont Corp. continued operations at the Homestake prop- 
erty; the gold ore mined was treated by amalgamation and concen- 
tration; and, in addition to gold bullion, the mill produced a copper 
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concentrate that was shipped to a smelter. E. W. Wade and A. J. 
Madsen reopened the Big Blue mine south of Cooke City on February 
5; 67 tons of lead smelting ore containing 2 ounces of gold, 694 ounces 
of silver, 264 pounds of copper, 69,324 pounds of lead, and 5,277 
pounds of zinc were recovered during development of the property. 
Most of the remaining district output was lead smelting ore shipped 
from the Morning Star, New World, Shoo Fly, and Stump mines. 


PHILLIPS COUNTY 


Little Rockies District—The Ruby Gulch Mining Co. continued 
operations at its Ruby Group and 300-ton cyanide leaching plant 
during 1950. The Gold Bug mine was worked part of the year and 
55 tons of silver smelting ore were shipped. 


POWELL COUNTY 


Nigger Hill District.—Hopkins & Sons Mining Co. operated the 
Charter Oak mine 7 months of 1950 and shipped 72 tons of gold-silver 
smelting ore and 5 tons of lead smelting ore. In addition, 200 tons 
of gold-silver ore were treated in the company 40-ton flotation mill. 
Newman Bros. worked the Lilly group until June 13 and shipped 88 
tons of gold smelting ore. The Golden Anchor Mining & Milling Co. 
1 39 tons of dump ore from the Evening Star property during 

e year. 

Ophir Gulch District.— The Eldorado Mining Co., lessees on the 
Eldorado 1 and 2 claims, shipped 488 tons of copper smelting ore 
during the year. 

Zozell District. Most of the district output in 1950 was 159 tons 
of silver smelting ore shipped from the Hidden Treasure mine and 
141 tons of gold smelting ore shipped from the Hidden Hand property. 


RAVALLI COUNTY 


Overwich (Hughes Creek) District. About 28 ounces of gold were 
recovered in the course of development during the year at the Wash- 
ington claim. | 
SANDERS COUNTY 


Me District.—The American Smelting & Refining Co. operated 
the Jack Waite mine throughout 1950 and produced 6,778 tons of 
zinc-lead milling ore and 420 tons of lead smelting ore. The millin 
ore, all treated in the 300-ton flotation plant at the property, containe 
35 ounces of silver, 1,545,600 pounds of lead, and 373, 000 pounds 
of zinc. 

SILVER BOW COUNTY 


Ore production in Silver Bow County in 1950 increased to 3,387,270 
tons, a 47-percent gain over 1949. The output of gold advanced 47 
percent, silver 9 percent, lead 36 percent, and zinc 32 percent. Copper 
production continued to decline and fell 4 percent under the 1949 
evel. The total value of the five metals increased 18 percent and 
represented 93 percent of the State total value. The mines in Silver 
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Bow County in 1950 produced 45 percent of the State total old, 93 
percent of the silver, 99 percent of the copper, 80 percent of the lead, 
and 94 percent of the zinc. Table 11 gives the output of mines in the 
county. 


TABLE 11.—Production of gold, silver, copper, lead, and zinc in Silver Bow 
County, Mont., 1946-50, and total, 1882-1950, in terms of recoverable metal 


" 5 " vole al a 1 
fines re ode an ode an 
Copper Lead Zine 

S h i : 
N ducing SE 185 pa (pounds) | (pounds) | (pounds) Total value 

ounces) ounces) 
191. 27 1, 827, 606 6,926 | 2,417,969 115, 809, 000 | 4,713,000 | 14,216, 500 | $23, 205, 317 
1947 32 2, 624, 915 19, 801 5, 252, 011 1114, 374, OOO 21, 269, 500 | 81, 425, 000 2, 379, 878 
194898 22 2. 637, 479 19,163 | 6,100, 232 |115, 423. 500 26, 448, 900 105, 250, 800 49, 971. 332 
1919 15 2, 297, 584 15, 757 5, 036, 112 111, 890, 500 22, 979, 600 95, 963, 100 43. 225, 091 
19500. 21 3, 387, 270 23,163 | 6,123, 549 107, 793, 300 31, 358, 800 127, 021, 000 51, 044, 252 


1882-195000 (1) 2, 104, 081 568, 896, 883 | 1 6,768,560 | ? 285, 890 | 21,775, 599 2, 786, 032, 565 


1 Figure not available. 
2 Short tons. 

Summit Valley (Butte) District. Company material treated at the 
copper concentrator of the Anaconda Copper Mining Co. at Anaconda 
comprised 1,105,856 tons of copper ore from the main Butte Hill mines 
(1,180,750 in 1949) and 50,744 tons of special waste (22,198 in 1949). 
Direct smelting ores totaled 20,246 tons (39,927 in 1949) and mine- 
water precipitates 5,823 tons (3,838 tons in 1949). 

Production of zinc-lead ore from the Butte Hill mines of the Ana- 
conda Copper Mining Co. was 871,191 tons in 1950 (747,962 tons in 
1949) Se that from the Butte Hill dumps 818,445 tons (261,958 tons 
in 1949). 

The Emma and Travona mines, operated by the Anaconda Copper 
Mining Co., produced manganese ore that was milled to recover 
manganese concentrates and a zinc-lead middling concentrate. This 
middling concentrate was further milled to obtain zinc and lead con- 
centrates amounting to 22,074 tons from the Emma middling and 
2,545 tons from the Travona middling. 

Copper smelting ore and silver 1 ore constituted most of the 
remainder of the district output in 1950. Of the copper-ore production, 
12,402 tons came from the Bullwhacker claim, 2,953 tons from the 
Sarsfield mine, and 47 tons from the Columbia property. The most 
important producers of silver smelting ore included the Alloy mine, 
with an output of 1,284 tons; the Margaret Ann, 521 tons; the Elba, 
235 tons; and the Magna Charta, 129 tons. 


Nevada | 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By R. B. Maurer 
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GENERAL SUMMARY 


EVADA copper production, largely from  open-pit mines, 
responded to the stimulus of great demand and gencrally 
favorable base-metal prices in 1950 and advanced over 1949. 

Gold output, reflecting expanded large-scale placer mining and greater 
yield from both gold ore and copper ore, also increased in 1950, 
Whereas output of silver, principally from fluxing ores and ores mined 
primarily for other metals, dropped in 1950. Lead production fell 
below the 1949 level owing largely to lower yield from straight lead 
ore and the closing for more than half the year of the State's second- 
largest lead-producing mine (also a leading silver producer) followin 

a shaft fire. Zinc output was up compared with 1949. The tota 
value of gold, silver, copper, lead, and zinc recovered from ores, old 
tailings, and gravels mined at 325 lode mines and 25 placer properties 
in 1950 was $38,181,872 an increase of 29 percent compared with 
$29,615,777, the 1949 output by 332 lode mines and 37 placer mines 
in 1949. 

Comparing 1950 with 1949, the gold output increased 37 percent in 
quantity and value; copper increased 38 percent in quantity and 46 
percent in value; zinc increased 6 percent in quantity and 21 percent 
in value; silver decreased 15 percent in quantity and value; and lead 
decreased 11 percent in quantity and 24 percent in value. Of the 
total value of the five metals, copper comprised 57 percent, gold and 
zinc 16 percent each, lead 7 percent, and silver 4 percent. 

White Pine County accounted for 62 percent of the State total 
value of the five metals which were produced in 17 counties, all told, 
in 1950. It stood first in the State in the output of copper and gold, 
third in zinc and silver, and fourth in lead. Lincoln County with 
22 percent of the State total value, led in production of silver, lead, 
and zinc &nd was second in copper and eighth in gold. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

Yardage figures used in measuring material treated in placer opera- 
tions are “bank measure"; that is, the material is measured in the 
ground before treatment. 

The value of metal production reported herein has been calculated 
at the prices shown in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to 
Dec. 31, 1947—$0.905; 1948~50—$0.9050505. 

2 Yearly average weighted pues of all grades of primary metal sold by producers. Price in 1946-47 includes 


bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Nevada, 
1946-50, and total 1859-1950, in terms of recoverable metal ! 


Mines producing?  |Oreandold| Gold (lode and placer) | Silver (lode and placer) 


tailings 
Year SS pole or 
reate 
Lode | Placer |(shorttons)| ¿Fine | value | Fine value 
19466 193 33 5, 725, 805 90,680 | $3,173,800 | 1, 250, 651 $1,010, 526 
1944 5s. 276 31 6, 541, 635 89, 063 3, 117, 205 1,377, 579 1, 246, 709 
1948. ........... 350 36 7, 172, 611 111, 532 A , 620 1, 790, 020 1, 620, 058 
1049............ 332 ER 5, 987, 013 130, 399 4, 563, 965 1, 800, 209 1,629, 280 
1950...........- 325 25 7, 745, 119 178, 447 6, 245, 645 1, 637, 217 1, 391, 259 
1859-1950 3. .....].........- zi NOTE PEE (4) 26, 026, 442 589, 487, 146 596, 108, 737 | 546, 613, 908 
Copper Lead Zine 
Year SS Total value 
Short tons Value Short tons Value Short tons Value 


— — ö m q . — — | —ͤͤ—3—.—— — 


194666 48, 616 815, 751, 584 7,175 | $1, 564, 150 22, 649 
Mirian 49,603 | 20, 833, 260 7,161 | 2,062, 368 16, 970 
1888 8 45, 242 | 19, 635, 028 9,777 | 3,500, 166 20, 288 
104999. 38, 058 | 14, 994, 852 10,626 | 3,357, 816 20, 443 
1990... ccce 52, 569 | 21,868, 704 9,408 | 2, 540, 160 21, 606 


A 2 EE —¼ükͥĩ;ja q7Fq]̃kk.a ̃pꝛ 
— ——-—?᷑w 4... ———— | ——————————————————————— | —————— | ————8—5r. 


1859-1950 2 1, 968, 140 583, 035, 366 584, 152 | 71, 708, 027 426,795 | 76, 197,832 | 1,867, 042, 279 


! Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 
pe and ore, old tailings, or copper precipitates shipped directly to smelters during the cajendar year 

dicated, 

3 Excludes itinerant prospectors, ''snipers," high-graders,“ and others who gave no evidence of legal 
right to property. 

3 From 1904 (when first satisfactory annual canvass of mine production was made) to 1950, Inclusive, 
the output was as follows: Gold, 14,199,566 ounces valued at $345,003,913; silver, 307,695,888 ounces, $209,- 
455,685; copper, 1,966,214 tons, $582,388,738; lead, 346,361 tons, $49,071,465; zinc, 426,795 tons, $76,197,832; total 
value, $1,262,117,633. 

* Figure not available. 


Gold.—Gold from lode mines comprised 80 percent of the State's 
total gold in 1950 as compared with 94 percent of the smaller 1949 
total and placer gold 20 percent (6 percent in 1949). "The upsurge in 
lode-gold mining which began during 1949 continued until Jate in 
1950, when high operating costs caused the closing of many Nevada 
gold properties, including those engaged in large-scale custom milling 
of precious metal ores. Gold from precious metal ores increased 12 
percent compared with 1949 and comprised 49 percent of the State's 
total (60 percent in 1949). Byproduct gold from base-metal ores 
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(largely copper ore) comprised 31 percent of the gold output (34 per- 
cent in 1949). Uninterrupted working during 1950 of Nevada’s onl 
bucket-line dredge and operation of the new project treating gold- 
bearing alluvium at Round Mountain, Nye County, during 1950 was 
reflected in the 358-percent increase in placer gold over 1949. 

The 10 leading gold-producing mines in 1950 listed in table 3 con- 
tributed 88 percent of Nevada’s output; the 4 leaders alone produced 
65 percent. 


| 


e 2 


1950 


FIGURE 1.—Value of mine production of gold, silver, copper, lead, and zinc in Nevada, 1860-1950. 


_Silver.—In 1950 silver was produced principally as a byproduct, 
since a large percentage of the straight silver ore mined either was 
utilized as a fluxing material or beneficiated mainly for its contained 
ase metals. However, the silver content of Nevada ores, still eco- 
nomically important, often was the determining factor in treating 
mined material profitably during the year. Base-metal ores were the 
source of 63 percent of the State silver production in 1950 (57 percent 
In 1949), while straight silver ore contributed 9 percent (17 percent 
in 1949). | 

The 10 leading silver-producing mines shown in table 3 yielded 79 
percent of the State's output; the 3 leaders contributed 57 percent. 

Copper.—Nevada copper production was centered in the Robinson 
(Ely) district, White Pine County, where the State's two leading 
producers— K ennecott Copper Corp. and Consolidated Coppermines 
Corp.—mined the porphyry ore of that district by open-pit method 
and supplied all but a small percentage of the State's total 1950 
D ted GE Data on a Humboldt County copper deposit were 
ubüshed.! 


mg 


55 Trengrove, Russell R., Investigation of the Cove Meadow Copper Deposit, Humboldt County, Nev.: 
ureau of Mines Rept. of Investigations 4694, 1950, 6 pp. 
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TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by months, in terms of recoverable metal 


Lead Zine 

Month oa or (short (short 

tons) tons) 
Muir 8 13, 892 823 1. 596 
e,, ß 14. 185 904 1, 547 
KÉEN 17, 636 913 1, 916 
FFI 8 16, 857 725 2, 208 
CER ERR . ĩͤ 8 16, 967 840 1, 773 
TT EE EEN 15, 945 720 1, 675 
e IR aA 16, 180 693 1, 510 
A JJ; EE 16, 229 789 2, 056 
September 13, 529 788 1, 850 
ü Ee 12, 589 808 1, 784 
November 11, 794 660 1, 706 
ber A 8 12, 664 745 1, 895 
Total: CL EE 178, 447 9, 408 21, 606 
1949... 8 130, 399 10, 626 20, 443 
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Lead.—Recoverable lead in Nevada in 1950 was produced mainly 
from zinc-lead ore. The lead yield from straight lead ore declined 45 
percent compared with 1949. Of the mines that produced the metal 
m 1950, only 2 had an output of more than 500 tons of recoverable 
lead during the year, 2 produced between 250 and 500 tons and 12 
mined between 50 and 250 tons. Of the State's total, 72 percent was 
mined in the Pioche district. Lincoln County. The leading producers 
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were: The Combined Metals Reduction Co., Pioche group, Pioche 
district, Lincoln County (zinc-lead ore); Copper Canyon Mining Co., 
Copper Canyon mine, Battle Mountain district, Lander County Ge 
ore), inoperative for 6 months of 1950; Ely Valley Mines, Inc., Ely 
Valley mine, Pioche district, Lincoln County (zinc and zinc-lead ore); 
Bristol Silver Mines Co., Bristol mine, Jack Rabbit district, Lincoln 
County (zinc-lead-copper ore); and McFarland & Hullinger, Delno 
mine, Delano district, Elko County (lead ore). 

Zinc.— Nevada zinc production was centered in the Pioche district, 
Lincoln County, where zinc and zinc-lead ores mined and concentrated 
were the source of 91 percent of the State 1950 total zinc production. 
Rising zinc prices in 1950, especially after midyear, made possible the 
movement to a Utah slag-fuming plant of Hotable tonnages of oxidized 
zinc ore, largely from mines in Clark, Eureka, and White Pine Counties, 
and from the former Metals Reserve Co. World War II stockpile of 
Clark County ore at Jean, Nev. Only two mincs had an output of 
more than 500 tons of recoverable zinc during the year, and nine mines 
produced in the range of 50 to 200 tons of zinc. Leading producers 
of recoverable zinc were: Combined Metals Reduction Co., Pioche 

oup, and Ely Valley Mines, Inc., Ely Valley mine, both in the 

ioche district, Lincoln County; Copper Canyon Mining Co., Copper 
Canyon mine, Battle Mountain district, Lander County; and L. F. 
Jacobson, Yellow Pine mine, Yellow Pine district, Clark County. 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by counties, in terms of recoverable metal 


Gold 
Mines pro- OÍ Silver (lode and 
ducing ! placer) 
County Lode Placer Total 
Fine : Fine Fine Fine 

Lode | Placer | ounces) Value lounces| Value lounces| Value | ounces Value 
Churchill y Es | us 2. 450 2855. 750 2. 450 $85,750! 203. 657 $184, 320 

akk 22 1. 647 i 1. 647 57. 645 16, 768 15. 17 
Douglas 2220 11 EY A AN 11 385 17 15 
Elko. ............. dA oen 210 2 5990|. iss l- 0 7,350) 75,399! 68.240 
Esmeralda........ 27 (2) 6, 959| 243, 565 3 $105) 6, 962 243. 670 22, 541 20, 401 
Eureka. .......... 15 1 406 14, 210 2 70 408 14, 250, 31, 469 2x, 481 
Humboldt 12 3 6| 34, 781 1, 217. 335 25, 307 3 885, 745/360, 088 32 103, 080, 344, 143 339 952 
Lander 18 (3) 21.527, 753. 445 (“) (3) 121. 527| 3753, 445 993,756) 384.854 
Lincoln. y 5m i es REESEN 4, 861 170,135| 671,035| 607, 321 
Lyon.............. 13 (2) 650 22, 750 2 70 652 22. 820 3, 295 2. 992 
Mineral........... 28 1] 6. 550] 229,250 8 280| 6, 558 229, 530 56, 379 51, 025 
Are 39 8| 1,030 36, 050| 10, 793! 377,755| 11, 823 413, 805 23, 768 21. 511 
Ormsby........... b cca 6 I 6 210 284 257 
Pershing 14 6 233 8, 155 161 5, 635 394 13, 790 1, 983 1.795 
Store EE ER 9,691) 339. 18 9, 691 339, 185 108, 044 98, 600 
Washoe........... 10 443 15, 505j. 2.2202 WEEN 443 15. 505 239 216 
White Pine....... 56 3! 50, 614|1, 771, 490 102 3, 570| 50, 716, 1,775,060! 183. 540 166, 113 
Total: 1950. 325 25 142. 069 4, 972, 415| 36, 9 273, 230,178, 447 6, 245. 645 1, 537, 217 1. 391, 259 


1919] 332 ui n id is 285,995| 7,942, 277, 970/130, 399) 4, Ge Leen 


For footnotes, see end of table. 
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TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by counties, in terms of recoverable metal—Continued 


Copper Lead Zinc 
— — — Total 
County value 
Pounds Value Value Pounds Value 

Caek! GER , ß 3270, 664 
CBE o e EA 6, 300 $1, 310 50,827| 1, 288, 300 $182, 939| 307,897 
Douglas, 2, 000 LJ) AAA AAN EE 816 
12 A 92, 700 19, 281 189, 081 150, 400 21,357| 305, 309 
Esmeralda. 4, 200 874 20, 480 7. 400 1. 0511 286. 476 
Eureka. 3, 200 666 21, 897 660, 500 93, 791 159,115 
Humboldt. ............ 3, 200 666 203 400 5732, 143, 958 
ander. 85, 200 7, 722 153, 387 394, 600 56, 03302 1, 065, 441 
Lincoln LLL. 669, 900 139, 339 1, 931, 553} 39,757, 500| 5, 645, 565| 8, 493, 913 
Lol e cec e taste 26, 400 5, 491 104 10, 100 1, 434 831 
Mineral... 9, 800 2, 038 35, 545 5, 800 823| 318, 961 
NY A 3, 500 728 25, 515 100 144 461,573 

Pi aaan 100 21 BIO E EOS 1, 
E A, AMA A JJ AO 18, 015 
ß URAC E || Re EE EN 437, 799 
7ͤ IS AS F 16, 288 
White Pine 104, 231, 500| 21, 680, 152 103, 153 936, 900 — 133, 040/23, 857, 518 
Total: 1950 105, 138, 000 21,868, 704| 18, 816. 000| 2, 540, 160| 43, 212 000! 6, 136, 104/38, 181. 872 
1949....... 76, 116, 000 14. 994, 852| 21, 252,000] 3, 357, 816| 40, 886, 000| 5, 069, 864/29, 615, 777 


! Excludes itinerant prospectors, “snipers,” “high-graders,” and others who gave no evidence of legal 
right to property. : 

! From property not classed as a mine. 

! Placer production from Humboldt and Lander Counties combined to avoid disclosure of output. 


MINING INDUSTRY 


Demonstrating the -ability of open-pit mine production to respond 
quickly to changing market conditions, Nevada’s copper production, 
after 5 months of moderate output, rose to a high level in June and 
subsequent months. It was primarily this expansion in open-pit 
copper that accounted for the 29-percent increase in total tonnage of 
Nevada ores and old tailings sold or treated in 1950 compared with 
1949. Lead and zinc mines, predominantly underground operations, 
responded slowly to the incentive of higher metal prices because ore 
reserves needed for expanded production were not developed during 
the preceding period of depressed metal prices. Mining of precious 
metal ores declined sharply late in 1950 owing to a fixed gold price in 
the face of steadily increasing operating costs. The collapse of custom 
milling in the Virginia City-Silver City area of Lyon and Storey Coun- 
hes and at Goldpoint, Esmeralda County, virtually halted mining of 
precious metal ores in these and neighboring districts after September. 
It was significant that the State’s six leading gold-producing mines 
in 1950 were worked by surface methods. 

Led by the Natomas Co.? bucket-line dredge in Lander County and 
the Round Mountain Dredging Corp.* conveyor-milling operation in 
Nye County, Nevada placer mines treated 5,243,450 cubic yards of 
material averaging $0.243 per cubic yard in 1950 compared with 
1,382,140 cubic yards averaging $0.201 per cubic yard in 1949. Of 
the 25 placer mines that reported production in 1950, 1 was worked by 
bucket-line dredge, 10 by power excavators and washing plants, 3 by 
underground methods, and 11 by small-scale hand methods. 


y See Engineering and Mining Journal, vol. 151, No. 10, October 1950, pp. 96-99. 
See Mining World, vol. 12, No. 7, June 1950, pp. 26-31. 
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ORE CLASSIFICATION 


Nevada ores sold or treated in 1950 are classified in table 6. Details 
of ore classification are given in the Gold and Silver chapter of this 
volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by class of ore or other source material, in terms of recoverable metal 


Material sold or 
treated 
Num- 
Gold Silver 
Copper Lead Zine 
Class of material] (fine (fine 
En : ounces)| ounces) (pounds) (pounds) | (pounds; 
Dry gold 132 81, 090 92, 601 30, 400 1.800|...........- 
Dry gold-silver.... 48 5, 544 330, 365 1, 300 72, 800 3, 100 
Dry sil ver 52 70¹ 145, 922 55, 300 1, 268, 600 400, 100 
Total 218 87,335 568, 888 87,000| 1,343. 200 403, 200 
Copper ore 26 49, 438 147, 599| 2 104, 264, 58001 700 
Lead ore 64 4611) 4115, 794 , 700| 42, 436, 000 4 32, 100 
Lead-copper ore... 3 9 13, 043 85, 900 276, 100 61, 100 
Zinc ore 13 5172 § 21, 465 5 62, 800 5 432, 200| $8, 496, 900 
Zinc-lead ore...... 24 4, 470 600, 682 » 13, 720, 400 33, 868, 500 
Zinc-lead-coppor 
oro 4 34 59, 946 247, 700 607, 400 350. 200 
Total 115/356, 976, 698 45 54, 734| 4 5 958, 529/2 4 5105, 051, 000/1517, 472, 800/4542, 808, 800 
Total lode 
mines....... 325|357, 676, 720/68, 399|* 142, 069,4 5 1, 527, 417/2 í 105, 138, 000 ( 18, 816, 000,45 43, 212, 000 
Gravel (placer op- 
erations)......... 25 36, 378 /h A ecu oe Eudl 
Total: 1950.... 350,357, 676, 720 68, 309,45 178, 447/451, 537, 217/318105, 138, 000/4518, 816, 000/1543, 212, 000 
1949. 369| 3 5, 938, 801/48, 212} 130, 399| 1 1, 800, 209 $76, 116, 000) * 21, 252, 000| * 40, 886, 000 


1 Detail will not add to totals becauso some mines produce over 1 class of ore. 
2 Includes 799,500 pounds from precipitates. 
3 Excludes tungsten ore. 
‘Includes metal recovered from tungsten ore. 
e i ie 2,197 tons of ore aud contained recoverable metal from the former Metals Reserve Co. stock pile 
at Jean, Nev. 
* Includes meta] recovered from tungsten ore; also includes 1,038,400 pounds from precipitates. 


METALLURGICAL INDUSTRY 


Of the 7,745,119 tons of lode material (including 68,399 tons of old 
tailings) from Nevada mines sold or treated during 1950, 99 percent 
(the output of 161 mines) went to mills and 1 percent (the output of 
164 mines) to smelters. In addition to companies that operated 
metallurgical plants exclusively for their ores, the Combined Metals 
Reduction Co. at Pioche, Lincoln County,* treated by selective flota- 
tion zinc and zinc-lead ores on a custom basis from two Nevada 
mines and one Utah property and also milled company zinc-lead ore. 
The Kennecott Copper Corp. treated all the copper ore produced by 
Consolidated Coppermines Corp. on a contract basis, in addition to 
milling its own ore at the McGill concentrator. Kennecott also 
operated the McGill copper smelter, Nevada’s only smelter, treating— 
in addition to copper ore and copper concentrate—gold and silver 
ores used for fluxing. The Dayton Consolidated Minmg Co. milled 
gold and silver ore and tailings from mines in nine Nevada counties 
at the company flotation-cyanide plant in the Comstock district, 


t See Holmes, George H. Jr., Mining and Milling Methods at the Caselton Mine, Combined Metals 
Reduction Co., Pioche, Lincoln County, Nev.: Burean of Mines Inf. Circ. 7586, 1950, 24 pp. 
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Storey County, and the San Francisco Mining & Engineering Co. 
beneficiated precious metal ores on a custom basis at its Stateline 
mill in the Hornsilver district, Esmeralda Countv. Several other 
Nevada mills accepted occasional lots of custom ore. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by method of recovery, in terms of recoverable metal 


d Gold (fine Silver (fine; Copper Lead Zine 
Method of recovery ounces) | ounces) | (pounds) | (pounds) | (pounds) 
EEN , AAA WEEN 
Amalzamat ion. e e , EE 
A ation 2 69, 188 344,114 |........... ] .......... „(j 
Smelting of: 

Ore and old tailings. s . 4. 427 326.798 | 1,445. 300 3, 276, 700 
Concentrate_.......-...... ....- aoe 63, 371 853, 323 102, 893, 200 | 15, OS9, 700 | 39, 935, 300 
Precipitates (copper. 799, 500 AAA, BEE 
Total: dg. 8 178, 447 537. 18. 816. 000 43, 212, 000 
/// ⁰˙• SE 130. 399 300, 76, 116, 000 | 21. 252, 000 40, 856, 000 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore and old tailings treated at mills 


Material Recoverahle in 
treated bullion 


Concentrate shipped to smelters and recoverable metal! 


Old Con- 
Ore? | tail- | Gold | Silver | cen- | Gold | Silver 
(short | ings | (fine (fine | trate | (fine (fine 
tons) (short ounces) ounces) | (short | ounces) | ounces) 
tons) | tons) 


'opper Lead Zinc 
(pounds) | (pounds) | (pounds) 


BY COUNTIES 


Churchill..... 18, 320 TIME 2, 447 202, 171 2 1 2 l 
Clark 1, 650,17, 631 697| 2, 639 64 874 1,731 500 34, 000 3, 000 
Douglas EE A EE E A EE A DEER 
Eko 1,518 1,700 176 3, 723 275 9| 4,706 100 98, 700 91, 200 
Esmeralda“ — 12.623....... 348| 5, 430 737 6,450 1,560 2,700] 2.400 7,400 
Eureka ...... di. uos ae CB 10, 100 13, 400 
Humboldt... 376,048 |__.... 34,366] 6,019 2 2 152 100 1, 500 
Lander ....... 184, 9900 20, 552 1, 984 1,799 6460 77, 395 78. 000 1,112,600! 394, 600 
Lincoln 7% — 52, 544 4, 596 602, 717 423, 200 13, 659, 300 30, 414, 
„yon 1.192 )))!!! ⁰yd 8 
Mineral 13. 021 3,948 12, 843 95 2, 120 18,049 600 19, 000 4, 200 
N 1.36 2 29 144 1,305 100 19, 700 100 
Ormsby....... CCC 11 6 284 100 6,000 
Pershing...... 6260 ..... 204 148 25 166 8644 „6005 
Storey........| 7, 050,48. 808 9. 670 108. 520 2 21 JJ ^o^ 70015 icis 
Washoe ...... 6422 Eh o Ahr 8 
White Pine. . .|6, 629, 448|- -l-2220 220000 205, 769, 48,616| 143,972 102,387, 800 120. 100 6, 200 


Total: 1950. .|7, 581, 111,68, 139 
1949. .|5, 856, 191 47, 932 


BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 


74, 271| 347, 296 261, 388 


63, 371| 853, 323 102, 893, 200 15, 089, 700 39, 935, 300 
65, 877, 435,311 E 478 


52, 770| 956, 089) 73, 654, 700,15, 979, 800 38, 859, 500 


o AA 811| 9,565| 18, 526 2, 700 100 
Dy pold silver EE 21 36, 1,612 100 d 100 n 
FFT tS e ͤ K Qu M 102 11 196 , 700 
JJ!!! 205, 714 18, 655 143, 008 102, 414, 800 o 
e ß 15, 832} 3, 401 446, 202 63, 400 12, 831, 400 1, 620, 400 
! (VT ⁵⁵ 8 37, 226 1, 235 167, 150 360, 800 1, 133, 900 37, 916, 100 
Ir K 1, 674 476| 76,381 50, 800, 1,114, 200 395, 800 
Zinc-lead-copper . ................-- Lec. llll.c- 8 2 248 600 6, 100 2, 200 
A EEN 261,388, 63, 371| 853, 323/102, 893, 200,15, 089, 700,39, 935, 300 


For footnotes, see end of table. 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal —Continued 


B. For ore and old tailings shipped directly to smelters 


Material treated 


Gold (fine| Silver Copper Lead Zinc 
Old tail- | ounces) (fine (pounds) | (pounds) | (pounds) 
ngs(short ounces) 


Ore (short i 
tons tons) 


BY COUNTIES 


Churchill.................... OC AA 2 1,364 loci 3, 800 |.........- 
Clark Boo o˙·⅛·AAA EN 3, 412-1: 22 us 76 1 5, 800 $00 | 1, 285, 300 
Douglas. N 7 15 2.000 AAA AI 
EE 4,866 |.......... 25 66, 970 92, 600 |1, 301, 900 59, 200 
Esmeralda..................- „„ 161 15. 541 1,500 | 149,300 |..........- 
Eureka ...................... 2, 286 | lo 406 31, 427 3,200 | 152,100 647, 100 
Humboldt..................- 99999 413 34, 452 3,100 1:22. ROSSO 
Enden 3089 ðᷣ 329 14, 427 7. 200 23, 600 |.......... 
Herr, 8 3, 882 170 265 68, 318 246, 700 . 500 342, 700 
VON A Ii 6 464 26, 400 30, 400 10, 100 
Minen 2, 094 |.......... 482 25, 481 9, 200 | 244, 300 1, 600 
77 ͤ y 1. 553 83 244 15, 406 3,400 | 169,300 |.......... 
A AAA . ^ 809 AMES 13 905 12, 400 |.......... 
Washoe. _...........-...--.-- ra] EE WEE 8L d.i: 2:200 EE 
White Pin 74. 556 7 1, 998 39, 549 | * 1, 843, 700 , 000 930, 7 
Total: 1950............. 95, 609 260 4,427 | 326,798 | * 2, 244, 800 |3, 726,300 | 3. 276, 700 
1949... ........-- 82, 610 280 3,810 | 407,133 | * 2, 461, 300 |5, 272, 200 | 2, 026, 500 


BY CLASS OF MATERIAL 


Dry gold 1,659 141 1, 638 1530] | 500 100 
Dry gold. silver 46524 |..........| 1,078 | 57,7644 1, 000 31,300 |.......... 
Dry silver 1. 200 
Copper 67, 25777 8255, 09841, 876, 9000 7000 
PO A A 28, 900 
Lead-copper.................. 61, 100 
Ad eos oe EE 2, 410, 100 
ine a me 425, 200 
Zinc-lead-copper............. 350, 200 

Total 1950 4 2, 244, 800 |3, 726, 300 | 3, 276, 700 


! Includes concentrates from tungsten ore (not included in material treated”) and recoverable metal 
or Figures 1995 “ore” include both raw ore and concentrates produced from that ore, amalgamated or 
cada 2,197 tons of ore and contained recoverable metal from the former Metals Reserve Co. stockpile 
ados 799,500 pounds from precipitates. 

3 Includes 1,038,400 pounds from precipitates. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Nevada in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 


pcd 
rea 
Class of material Chot Ge er 
tons e e 
ounces) | ounces) (pounds) 
CONCENTRATE SHIPPED TO SMELTERS 
J 811 9, 567 18, 554 705 192 |...........- 
Dry gold-silver. .................... 21 36 1, 617 167 1, 295 861 
JJ A 102 1 196 2, 601 3, 911 
DDé E AS 205, 714 49, 654 | 155,099 |104, 607, 475 1,993 |............ 
J) 15, 832 3,401 | 446, 510 | 13,050,906 | 2,252, 
VA | A : 1,235 | 167,150 ,106 | 1,229,949 | 38, 739, 687 
Zineled. ... LLL LLL LLL... 1, 674 476 76,381 59,715 | 1,133, 579 546, 711 
Zinc-lead-copper...................- 2 741 6, 195 2, 763 
Total: 1950 261.388 | 64,372 | 865,447 |105, 126, 604 | 15,435, 710 | 41, 546, 586 
199 206, 478 53,540 | 967,178 | 75, 273,556 | 16,349,020 | 40, 812, 973 


ORE AND OLD TAILING8 SHIPPED DIRECTLY TO SMELTERS 


Dry gold ore and old tailings........ 1, 800 1, 658 1, 608 567 199 18 
Dry eold-silver ore. 4, 524 1,097 | 61,987 1, 278 262 2, 183 
Dry silver ore and old tailings...... 3, 040 201 63, 019 5, 222 76, 152 15, 689 
Copper ore TF 67, 257 8⁴² 5, 446 | 1 1, 917, 489 1, 203 579 
MA e een oe ee 7,875 603 | 113,659 30, 458 | 2,297, 931 141, 298 
copper ore 1, 462 9 3, 043 106, 051 1, 698 84, 
Zineore )))) .. 5, 196 56 | 15, 071 27, 987 266, 829 | 2,978, 714 
Zine lead ore. 1, 368 23 5, 408 6, 152 158 567, 510 
Zine-lead-copper ore. . .............. 3, 347 34 | 59,946 291, 525 617, 843 483, 


! Includes 816,676 pounds from precipitates. 


Includes 2,197 tons of ore and contained metal from the former Metals Reserve Co. stockpile at Jean, Nev. 


Includes 1,060,572 pounds from precipitates. 


REVIEW BY COUNTIES AND DISTRICTS 
CHURCHILL COUNTY 


Eastgate District.—Gale G. Peer worked the Oro-Plata (Wilson) 
mine from March through September 1950 and shipped 43 tons of ore, 
containing (gross) 13 ounces of gold and 721 ounces of silver, to & 
custom mill. 

Sand Springs District. —Summit King Mines, Ltd., operated the 
Summit King group throughout 1950; 18,227 tons of ore (including & 
small quantity of custom ore) cyanided at the company plant yielded 

466 ounces of gold and 200,618 ounces of silver. 


CLARK COUNTY 


Searchlight District. — The Desert Milling Co. recovered 668 ounces 
pela and 2,626 ounces of silver from 17,631 tons of Quartette-mine 
B by cyanidation at the company 100-ton mill during 1950. 
e mines operated included the Herland group (Golden Empire 

ming Co.), Parallel group (Jeff Reid), Red Bird group (J. O. Knapp), 
and Ruth Elder (Ruth Elder Mining Co.). 

232294— 53 — og 
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Yellow Pine (Goodsprings) District.—J. W. Stewart milled 200 tons 
of ore from the Anchor mine in January 1950; 19 tons of jig and table 
concentrate containing (gross) 140 ounces of silver, 28 pounds of 
copper, 22,160 pounds of lead, and 1,610 pounds of zinc was shipped 
to a smelter. L. F. Jacobson operated the Yellow Pine mine and 
shipped 1,054 tons of zinc-lead ore to smelters. Other mines worked 
in the district included the Bullion (R. K. Hamilton), Combination 
group (Otto & Milton Schwartz), Honduras group (Honduras Mining 
Co.), Root Zinc mine (Bonanza Hills Mines). Zinc ore (2,197 tons 
containing (gross) 18 ounces of gold, 10,622 ounces of silver, 18,164 
pounds of copper, 97,250 pounds of lead, and 1,123,844 pounds of 
zinc) was shipped to a slag-fuming plant from the former Metals 
Reserve Company stockpile at Jean. 


DOUGLAS COUNTY 


Buckskin District.—Jesse R. Wilson worked the Buckskin mine 
from April 25 to June 29, 1950, and EE 33 tons of ore containing 
(gross) 7 ounces of gold, 15 ounces of silver, and 2,080 pounds of 
copper to smelters. 
ELKO COUNTY 


Delano District.—McFarland & Hullinger worked the Cleveland 
and Delno mines during 1950 and shipped 2,512 tons of lead ore to 
smelters. 

Edgemont (Centennial) District. —Silas Cordes shipped 61 tons of 
ore containing (gross) 3 ounces of gold, 2,326 ounces of silver, 959 
poe of copper, 3,847 pounds of lesd and 632 pounds of zinc to 
smelters. 

Railroad (Bullion) District.—Lead & Copper Mines, Inc. (Uhalde 
& Parker), operated the Aladdin mine in 1950 and shipped lead- 
copper ore to smelters. Gregory Bros. shipped 8 tons of ore contain- 
ing (gross) 2 ounces of gold, 61 ounces of silver, and 1,961 pounds of 
copper to a smelter from the Sweepstakes mine. 

Ruby Range District.—O. J. Streeter shipped 13 tons of ore con- 
taining (gross) 69 ounces of silver, 38 pounds of copper, 6,600 pounds 
or lead, and 228 pounds of zinc to & smelter from the Summit View 
claims. 
ESMERALDA COUNTY 


Divide District.—Tonopah Divide Mining Co. and lessees recovered 
59 ounces of gold and 1,375 ounces of silver from 146 tons of ore 
shipped to & smelter. 

Goldfleld District.—Goldfield Deep Mines Co. of Nevada and 
leasing companies worked the Deep Mines group throughout 1950. 
A substantial quantity of gold and some silver and copper were 
produced from flotation concentrates shipped to a smelter. 

Lida District.—John Loncar operated the Gold Bar and Colorado 
claims in 1950 and shipped 14 tons of ore, which grossed 0.4 ounce of 
gold, 40 ounces of silver, 54 pounds of copper, 2,437 pounds of lead, 
and 8,475 pounds of zinc, to & concentrator-smelter. 

Montezuma District.—Pacific Buttes Mining Co. worked the 
New York-Eva group in 1950 and shipped lead ore containing gold, 
silver, and copper to smelters. 
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EUREKA COUNTY 


Antelope District.—Hugh M. Baldwin and Associates shipped 43 
tons of ore containing (gross) 0.213 ounce of gold, 47 ounces of silver, 
11,179 pounds of lead, and 17,324 pounds of zinc to a concentrator- 
smelter from the Baldwin mine in 1950. i 

Eureka District.—Hammond «€ Partners worked the Diamond 
(Eureka Prospect) mine from May through December 1950 and 
shipped 115 tons of ore containing in gross metal, 31 ounces of gold, 
3,670 ounces of silver, 319 pounds of copper, 28,734 pounds of lead, 
and 3,040 pounds of zinc to a smelter. The Lone Mountain Lease 
shipped 689 tons of zinc ore, which averaged (gross) 30 percent zinc, 
from the Mountain View mine to a slag-fuming plant in 1950. Other 
mines worked included the Doe Run group (Owen Rice), the Eureka 
Mines, Inc., group, and the Extension mine (Cardinalli & Frank). 


HUMBOLDT COUNTY 


Potosi District.—Getchell Mine, Inc. operated the Getchell mine 
and Pinson-Ogee lease in 1950 recovering a substantial quantity of 
gold and some silver from ore milled at the company 1,500-ton 
flotation-cyaniding plant. 


LANDER COUNTY 


Battle Mountain District.—The Natomas Co. operated its Natomas- 
type electric bucket-line dredge at Greenan Placers throughout 1950. 
According to the company annual report, good recovery of values 
was mail under severe operating conditions. Copper Canyon 
Mining Co. worked the Copper Canyon mine from January 1 to 
June 5, 1950, when a shaft fire rendered the mine and mill inoperable; 
31,610 tons of ore milled at the company 350-ton flotation plant 
yielded 1,661 tons of concentrate containing (gross) 475 ounces of 
gold, 75,504 ounces of silver, 59,600 pounds of copper, 1,129,000 
pounds of lead, and 543,680 pounds of zinc. The plant was operated 
on Copper Basin ore from September 13 to December 31, and 2,780 
tons milled yielded 116 tons of concentrate, which grossed 41 ounces 
of gold, 507 ounces of silver, and 27,760 pounds of copper. 

Bullion District—The London Extension Mining Co. operated the 
Goldacres open-pit mine throughout 1950 and recovered gold and 
silver by cyanidation. 

New Pass District Reorganized Silver King Divide Mining Co. 
worked the Thomas W-Gold Belt group from May 1 to September 
30, 1950; 1,697 tons of ore yielded 424 ounces of gold and 58 ounces 

of silver by amalgamation and 5 tons of concentrate (containing 
Kross) 107 ounces of gold and 277 ounces of silver) which was 


shipped to a smelter. 
LINCOLN COUNTY 


Comet District.—Comet Mines, Inc., worked the Comet mine 
from January 1 to August 14, 1950, and shipped 616 tons of ore 
Containing (gross) 47 ounces of gold, 2,187 ounces of silver, 3,776 
—— 


! See Engineering and Mining Journal, vol. 151, No. 7, July 1950, pp. 60-62. 
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pounds of copper, 32,642 pounds of lead, and 124,072 pounds of 
zinc to custom mills. 

Groom District. Dan Sheahan operated the Groom mine in 1950 
and milled 2,731 tons of ore, containing (gross) 1,356 ounces of silver, 
and 223,940 pounds of lead at the mine’s 50-ton gravity and flotation 
plant; 126 tons of concentrate was shipped to a smelter. 

Jack Rabbit District—Bristol Silver Mines Co. worked the Bristol 
mine in 1950 and shipped to a smelter ore containing values in gold, 
silver, copper, lead, and zinc. 

Pioche (Highland) District.— The Combined Metals Reduction Co. 
in 1950 received 5 percent more company ore but 4 percent less custom 
ore at the Caselton mill than in 1949. Company zinc-lead ore was 
derived from the Pioche group; some contained manganese and was 
stockpiled. Custom zinc and zinc-lead ores from Nevada came 
principally from the Ely Valley Mines, Inc., Ely Valley mine, which 
operated throughout 1950. The mill products were lead and zinc 
concentrates which were shipped to smelters. 


LYON COUNTY 


Silver City District.—Leo K. Johnson worked the Buckeye mine 
from January to September 1950 and shipped 292 tons cf ore, which 
averaged 0.69 ounce of gold and 1.33 ounces of silver per ton to a 
custom mill. Other mines active in 1950 included the Dayton, 
Hayward, Silver City, and Three Brothers. | 

Wellington District.—Hatfield Goudey operated the Jack Pot 
mine in 1950 and shipped to smelters 40 tons of zinc-lead ore con- 
taining (gross) 1.81 ounces of gold, 83 ounces of silver, 740 pounds 
of copper, 6,193 pounds of lead, and 8,204 pounds of zinc and 141 
tons of lead ore containing 0.52 ounce of gold, 229 ounces of silver, 
1,959 pounds of copper, 20,401 pounds of lead. 

Yerington District.—John Regan shipped to a smelter in 1950 
21 tons of ore containing (gross) 74 ounces of silver, 1,308 pounds 
of copper, 4,444 pounds of Toad and 5,854 pounds of zinc from the 
Santa Cruz mine, X mile west of Mason. 


MINERAL COUNTY 


Aurora District.—Chessher & Co. worked the Chesco mine from 
January to October 1, 1950. Ore, amalgamated at the company 
mill, and concentrate, some of which was cyanided at a custom 
pau and the rest smelted, yielded substantial quantities of gold and 
silver. 

Candelaria (Columbus) District.—G. A. Peterson operated the 
New Potosi mine in 1950 and with C. A. Wethern, lessee, shipped 
1,842 tons of ore containing (gross) 457 ounces of gold, 20,531 ounces 
of silver, 1,104 pounds of copper, 243,014 pounds of lead, and 14,011 
pounds of zinc to smelters. 

East Walker District.—John Regan shipped 28 tons of ore containing 
(gross) 0.69 ounce of gold, 236 ounces of silver, 221 pounds of copper, 
3,316 pounds of lead, and 276 pounds of zinc from the Empire mine 
to a smelter in 1950. 
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NYE COUNTY 


Manhattan District—Robert Selig worked the Sunshine mine 
during 1950; 175 tons of ore amalgamated at the mine 25-ton mill 
yielded 77 ounces of gold and 37 ounces of silver. Other mines 
operated in 1950 included the Baxter dump, Gold Metals group, 
Jumbo, Keystone group, Manhattan and Stray Dog (lode mines), 
and the Georgie group, Ajax, Jim, Jack, Jumbo, and Lucky Strike 
(placer mines). 

Quartz Mountain District— Douglas, Hill & Chiatovich worked 
the San Rafael mine from January 20 to December 31, 1950; 
250 tons of ore milled at the 20-ton gravity mill yielded 21 tons of 
concentrate containing (gross) 1 ounce of gold, 835 ounces of silver, 
135 pounds of copper, 15,506 pounds of Jead, and 2,400 pounds of 
zinc. In addition, 861 tons of direct-smelting ore shipped contained 
27 ounces of gold, 8,815 ounces of silver, 3,482 pounds of copper, 
173,375 pounds of lead, and 16,975 pounds of zinc. 

Round Mountain District.—Round Mountain Gold Dredging Corp. 
successfully worked the Round Mountain talus throughout 1950. 
Placer material was loaded by a 7-cubic-yard electric power shovel 
and belt-conveyed to the treatment plant, also electrically powered. 
Substantial quantities of gold and silver were recovered. 


PERSHING COUNTY 


Trinity (Arabia) District.—J. H. and Harry Green worked the G. W. 
claims for 9 months in 1950; 45 tons of ore shipped to a smelter con- 
tained (gross) 1.68 ounces of gold, 622 ounces of silver, 90 pounds of 
copper, and 12,089 pounds of lead. 

Willow Creek District.— Wallace Calder operated a gasoline power 
shovel and trommel at the Wadley mine from July through September 
1950; 7,900 cubic yards of gravel washed yielded 56 ounces of gold and 
29 ounces of silver. 


STOREY COUNTY 


Comstock District.—Central Comstock Mines Corp. treated 48,808 
tons of old tailings by cyanidation in 1950 and recovered substantial 
quantities of gold and silver. Dayton Consolidated Mines Co. 
Operated its cyanide plant from January to September. The plant 
treated custom ores from various mining districts in Nevada and 
California, in addition to ore from the company-operated Consolidated 
Virginia, Justice, Keystone, Woodville, and Dayton (Lyon County) 
mines. Double King Mines, Inc. (W. M. Donovan), worked the 
Silver Hill open-pit mine from January to August 15, 1950, and 
cyanided 4,803 tons of ore in the company 100-ton mill at Silver City, 
Lyon County. Consolidated Chollar, Gould & Savage Mining Co. 
cyanided 42,482 tons of ore from the Overman open-pit mine from 
January 1 to July 10, 1950. 
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claim.. on District.— The Kennecott Copper Corp. (Nevada Mines 
Bob” operated the Ruth Pit and the Ruth Pit Extension, the latter 
Dive account of Consolidated Coppermines Corp., throughout 1950. 
111 a was treated at Kennecott’s McGill 18,000-ton-daily-capacity 
flotation concentrator and the cope concentrates smelted at the 
\fcGill reduction lant. The Consolidated Coppermines Corp. 
readied the Morris Brooks Pit for production and shipped lead ore 
and zinc ore to smelters from 10 lessee-operated claims in 1950. Sam 
M. Robison worked the Columbia group throughout 1950; 1,500 tons 
of ore concentrated by jigging yielded 39 tons of concentrate con- 
taining (gross) 1 ounce of gold, 107 ounces of silver, 157 pounds of 
copper, 32,960 pounds of lead, and 2,853 pounds of zinc. In addition, 
1,639 tons of ore shipped to smelters and a slag-fuming plant con- 
tained (gross) 51 ounces of gold, 5,374 ounces of silver, 12,214 pounds 

of copper, 137,975 pounds of lead, and 422,864 pounds of zinc. 

Ward District.—The O. B. Mining Co. worked the Pleadis and Good 
Luck claims from July 1 to November 9, 1950; 18 tons of ore shipped 
to a smelter contained (gross) 0.55 ounce of gold, 399 ounces of silver, 
1,093 pounds of copper, 3,133 pounds of lead, and 2,768 pounds of 
zinc. 

White Pine (Hamilton) District.—Andrew Siri and Alma Gubler 
operated the Great Valley mine throughout 1950; 190 tons of ore 
containing (gross) 1 ounce of gold, 1,613 ounces of silver, 12,478 
pounds of copper, 82,224 pounds of lead, and 10,660. pounds of zinc 
were shipped to smelters. Kidder € King and lessees worked the 
Onetha and Ora claims from March 7 to November 17, 1950, and 
shipped ore with values in silver, copper, lead, and zinc to smelters. 


New Mexico 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By A. J. Martin 
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GENERAL SUMMARY 


XTRAORDINARY demand for metals engendered by expanding 
industrial activity and the Korean conflict led to a sharp upturn 
in production of,copper, lead, and zinc in New Mexico during the 

latter half of 1950. Prices of all three metals moved upward as the 
demand grew, and the average yearly zinc price was the highest on 
record. Five of the six major zinc-producing mines that shut down 
when the price of zinc declined in 1949 reopened in 1950—one on 
February 27, three in June, and one on October 16. However, 
return to the 1948 monthly production rate for zinc and lead in the 
State was delayed beyond the end of the year by & work stoppage, 
beginning October 17, that closed one mine and mill and caused 
several other mines served by the mill to suspend ore shipments 
temporarily. The large Chino open-pit copper mine in Grant 
County operated continuously and extended working time from 6 
to 7 days a week in June. The Bonney-Miser's Chest underground 
copper mine in Hidalgo County worked steadily and expanded output 
materially. 

The State production of copper increased 20 percent in quantity 
and 26 percent in value compared with 1949. Zinc output, although 
nearly the same in quantity as in 1949, rose 14 percent in value because 
of the advance in the average zinc price. Lead production declined 11 
percent in quantity and 24 percent in value, the average price of 
lead dropping nearly 15 percent, as the price did not rise above 12 
cents a pound until August 15, and it was October 31 before the year's 
high of 17 cents was quoted. Nearly all the gold and silver output 
was recovered as a byproduct from base-metal ores; gold production 
Increased 5 percent from 1949, and silver output decreased 11 per- 
cent. The total value of the five metals was $37,437,915 in 1950 
compared with $31,029,120 in 1949. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production reported hercin has been calcu- 
lated at the prices shown in table 1. 
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TABLE]1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Silver * Copper 3 Lead 3 Zinc 3 
Year (per fine (per (per (per 

) ounce) pound) pound) pound) 
1018 A case y e uS ALE $0. 808 $0. 162 $0. 109 $0. 122 
jy AEN TC 905 . 210 144 121 
Nee 9054- . 217 179 133 
UID MONA NAH P E TR TANE 9054- . 197 158 .124 
J)!!! M eee tees DLE CE cae . 905+ . 208 135 142 


1 Príce under authority of Gold Reserve Act of Jan. 31, 1934. 

1 Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to 
Dec. 31, 1947—$0.905; 1948-50—$0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 in- 
cludes bonus payments by Office of Metals Reserve for overquota production. 


MILLIONS OF DOLLARS 


1920 1930 


FIGURE 1.— Value of mine production of copper and zinc and total value of gold, silver, copper, lead, and 
en New Mexico, 1870-1950. The value of gold, silver, and lead produced annually has been relatively 
sma 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by months, in terms of recoverable metal 


Gold (fine | Silver (Ane | Copper | Le Zinc 
Month ounces) ounces) (short tons) | Glos. toni) (short tons) 
Ss A IA 332 28, 215 4,718 143 R30 
PBBDIUBEV AAA xev phe eMe 275 14, 310 5,271 160 S40 
Mara o a 225 19, 220 5, 759 192 1,555 
PA A A eet 258 18, 147 4, 895 109 1, 645 
MAY AAA A oie NN 133 17, 195 4, 680 102 1,917 
JUNG ² ˙ͤ »...... 8 130 18. 645 5, 340 162 1, 671 
JUV EE EE 366 25, 434 5, 320 365 3, 410 
AUCUSt osoenean ĩ ee cbeseokuouwet 217 35, 579 5, 964 574 4,187 
Septem AA ed 185 30, 000 6, 375 417 3. 823 
, A ven EN EA 300 46, 293 6, 160 664 3, $408 
Nene 487 47. 500 6, 051 686 3, (10 
e dese ed 496 37, 944 5, 767 576 2, 987 
Total: 1050... etarras ad 3, 414 338, 581 66, 300 4, 150 29, 263 
99 8 3, 249 380, 855 55, 388 4. 652 29, 346 


Table 3 shows the number of mines in New Mexico producing gold, 
silver, copper, lead, and zinc and their annual output of ore and 
metals from 1946 to 1950, as well as the total production from 1848 
to 1950. The report of this series for 1929 (chapter of Mineral Re- 
sources of the United States, 1929, pt. 1, pp. 729-759) gives the ycarly 

roduction of each important ‘metal-producing district in New 
Mexico from 1904 to 1929, inclusive. Subsequent data, year by year, 


may be found in annual issues of Mineral Resources ‘and Minerals 
Yearbook. 
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TABLE a Mine production of gold, silver, copper, lead, and zinc in New Mexico, 
1946-50, and total, 1848-1950, in terms of recoverable metal ! 


Mines producing Gold (lode and placer) | Silver (lode and placer) 
Ore (short 
Year tons) 
Lode Placer Value 
T 50 4 | 6,504, 890 $140, 315 
CCC 82 3| 7, 352, 945 110, 110 
¡E A ISA 91 2 7, 733, 163 119, 490 
1919 77 3 | 6. 539, 602 113, 715 
VVV 78 2 | 7,899, 054 119, 490 
18481950 . O (2) 
Copper Lead Zine 
Year eae 
Short Val Value y 
tons aiue 
AA 50,191 | $16, 261, 884 $8, 809, 132 | $26, 552, 417 
1947... 60, 205 286, 100 10, 672, 926 | 38,374, 269 
VU 74,687 | 32, 414. 158 11,039,532 | 46, 799, 576 
TTC 55,388 | 21,822,872 7,277,808 | 31, 029, 120 
EE 66,300 | 27, 580, 800 8,310,692 | 37,437,915 
1848-19500 1,606, 779 | 505, 632,647 | 297,679 | 35, 724, 509 | 989, 154 | 163, 329, 150 | 809, 332, 304 


' Includes recoverable metal content of gravel washed (placer operations); ore milled; and ore, old tailings, 
or Copper precipitates shipped to smelters during the calendar year indicated. 
2 Figure not available. 


TABLE 4.—Gold and silver produced at placer mines in New Mexico, 1945-50, 
in terms of recoverable metal 


Silver 


Fine Value 
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Gold.—The New Mexico output of gold in 1950 was 3,414 fine 
ounces, of which 2,942 ounces was recovered as a byproduct from base- 
metal ores (mostly copper ore) and 472 ounces was derived from dry 
gold and silver ores and placer gravel.  . 

Silver.—Production of silver in New Mexico in 1950 totaled 338,581 
fine ounces. Zinc and zinc-lead ores yielded 51 percent of the total 
silver, copper ore yielded 38 percent, lead and lead-copper ores 2 per- 
cent, and silver and gold ores 9 percent. The principal producers of 
silver were the Bonney-Miser's Chest eee mine in Hidalgo County 
and the Ground Hog zinc-lead mine and Hanover (Empire Zinc) zinc 
mine in Grant County. 

Copper.—New Mexico's output of recoverable copper in 1950 was 
66,300 tons compared with 55,388 tons in 1949 and an average of 
65,712 tons annually for the 10-year period 1939-48. As usual, most 
of the State output of copper came from the Chino open-pit mine of 
the Kennecott Copper Corp. at Santa Rita, Grant County. The Ban- 
ner Mining Co. Bonney-Miser’s Chest mine in Hidalgo County was a 


MINE PRODUCTION BY COUNTIES 


TABLE 5.— Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by counties, in terms of recoverable metal 


Gold (lode and Silver (lode and 


Mines producing placer) placer) 


County 


| ee | Ro | oe — 


e ß 


n 

8 

z 

e 
L88888 


EE 


ao o_o ꝙü— — — 2 2 


— — —— ³—— —— — 


——— ſ— : A 44444 ole ae ae e ee eee eee o «c 


111 ne 15 $6, 240 $72, 704 82, 
OIR IRA A 500, 448 , 630 7, 760, 016 | 35, 216, 472 
uadalupe.-------------------- 133, 120 , O 135, 317 
Hass 857, 792 , 850 1,136 | 1,012, 920 
Finest E A PA 8 1,719 
¡A A A A A J /c AA 1,689 

Otero. ....---------------------# 1|) 6| 4 8 e s 6, 
iio ll AAA r f)) A 8 1, 257 
Santa EE, gd , E 12, 355 
e AA 8 2 4 // lowe ch deme ost 7, 187 
BOCOITO 22.60 26s6s ences 2 71, 136 | 1,377 371, 790 476, 836 056, 955 


66, 300 | 27, 580, 800 | 4,150 | 1,120, 500 | 29, 263 
55,388 | 21,822,872 | 4,652 | 1,470,032 | 29, 316 


8,310, 692 | 37, 437,915 
7,277,808 | 31,029, 120 


—— oom 
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substantial producer. The Atwood mine in Hidalgo County and the 
Stauber in Guadalupe County shipped considerable copper ore directly 
to the E] Paso smelter. 

Lead.—The quantity of recoverable lead produced in New Mexico 
in 1950 was 4,150 tons compared with 4,652 tons in 1949. Although 
15,727 tons of low-grade lead ore was mined in the Hansonberg (Os- 
cura Mountains) district in Socorro County in 1950, most of the State 
output of lead came from zinc and zinc-lead mines in the Central and 
Magdalena districts. The principal producers of lead in 1950 were the 
Ground Hog mine (Central district), Lynchburg (Magdalena district), 
Bayard (Central district), and Portales (Hansonberg district). 

Zinc.— Most of the mines in New Mexico that closed in 1949 as a 
result of the drastic decline in the price of zinc reopened in 1950, when 
the price rose from 9.75 cents a pound to 17.5 cents between March 13 
and September 7. In the Central district, the New Mexico Consoli- 
dated Mines Co. Kearney mine resumed operations February 27; 
the Kennecott Copper Corp. Oswaldo mine, the American Smelting & 
Refining Co. Ground Hog, and the United States Smelting, Refining 
& Mining Co. Bayard reopened in June; and the Peru Mining Co. 
Pewabic reopened October 16. The Hanover mine and mill of the 
New Jersey Zinc Co., Empire Zinc Division, which had operated 
throughout 1949, were shut down by a work stoppage October 17, 
1950, and remained idle the rest of the year. The shut-down of the . 
mill caused the Oswaldo and several other mines served by the mill to 
suspend ore shipments temporarily. The State output of recoverable 
zinc, of which 92 percent came from the Central district, was 29,263 
tons compared with 29,346 tons in 1949. The principal producers of 
zinc in 1950, in order of output, were the Kearncy, Hanover (Empire 
Zinc), Ground Hog, Oswaldo, and Bayard groups. 


MINING INDUSTRY 


The Chino open-pit copper mine of the Kennecott Copper Corp. at 
Santa Rita, Grant County, is the largest single mining enterprise in 
New Mexico. About 45,000 tons of combined ore and waste rock are 
removed from the pit daily. Around 800 men are employed at the 
mine and 1,000 at the treatment plants and offices at Hurley; in addi- 
tion, 200 people work at the hospital and other company-supported 
projects. The Bonney-Miser’s Chest and Atwood underground mines 
in Hidalgo County and the Stauber in Guadalupe County also pro- 
duced copper ore in 1950. The tonnage of copper ore mined in the 
State increased 23 percent from 1949. The combined tonnage of lead 
and zinc ores decreased 11 percent despite reopening of most of the 
mines that closed in 1949; a labor strike that shut down the Hanover 
(Empire Zinc) mine and mill October 17 prevented a return to full 
production during 1950. Deep development of zinc-lead ore bodies of 
the Ground Hog mine in the Central district continued, and one shaft 
reached a depth of 2,210 feet, making it probably the deepest mine 
shaft in New Mexico. The Bureau of Mines did exploratory drilling 
on a low-grade copper deposit in the Organ district and a zinc-lead 
deposit in the Cerrillos district. 


1560 MINERALS YEARBOOK, 1950 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by class of ore or other source material, with content in terms 
of recoverable metal 


Num. Modor | Gold | sn 
sold or 0 ver 
Source p treated (fine (fine (BRA ( ponds ( US 
mines i] (Short | ounces) | ounces) po po po 
tons) 
Dry gold or 11 935 182 378 739 1-912 AAA 
Dry gold-silver ore......... 5 1, 224 270 | 12, 741 3, 698 O EE 
Dry silver ore 8 3, 925 14. | 18, 822 4, 699 80, 516 |........... 
TT 24 6. 084 406 | 31,941 9, 136 88, 288 
SSS d Keele Eet EE Ee 
Copper org 14 | 7, 510, 499 2, 587 | 127,455 | 1 131, 918, 424 150,027 |........... 
Lead eres 31 18, 045 58 6, 122 11, 530 1,379, 504 5, 000 
Lead-copper ore 1 56 2 507 3, 000 18, 889 |........... 
Zinc ore 12 335, 703 265 | 135,023 604,066 | 4,616, 533 | 55, 027, 500 
Zinc-lead ore 7 28, 667 30 | 37,533 53,844 | 2,046,419 | 3, 493, 500 
Nl! 58 | 7, 892, 970 2, 942 | 306, 640 | ? 132, 590,864 | 8,211,772 | 58, 526, 000 
Total lode mines 78 | 7, 899, 054 3, 408 | 338, 581 | 132, 600, 000 | 8,300,000 | 58, 526, 000 
Gravel (placer operations). 333 I!! DEE ———— 
Total: 1950 80 | 7,899, 054 3, 414 | 338, 581 | 1 132, 600, 000 | 8,300,000 | 58, 526, (0 
1049........... 80 | 6, 539, 602 3, 249 | 380, 855 | * 110, 776, 000 | 9, 304, 000 | 58, 692, 000 


! Detail will not necessarily add to totals because some mines produce more than one class of ore. 
? Includes copper contained in precipitates recovered from mine water and leached dumps as follows: 
1950— 33,060,113 pounds of copper; 1949— 30,789,314 pounds of copper. 


METALLURGICAL INDUSTRY 


Four flotation mills treated 98 percent of the zinc and zinc-lead ores 
mined in New Mexico in 1950. These mills were the 1,000-ton Peru 
mill and the new 400-ton American Smelting & Refining Co. mill at 
Deming; the Empire Zinc Co. mill at Hanover; and the United States 
Smelting, Refining € Mining Co. 600-ton mill at Bayard. A small 
mill at the Hornet mine at Hachita also treated zinc-lead ore. Copper 
ore was treated in the 20,000-ton (rated capacity) Chino concentrator 
at Hurley and the 500-ton Banner Mining Co. mill near Lordsburg. 
Lead ore from the Hansonberg (Oscura Mountains) district was con- 
centrated in the jig mill built in 1950 at the Major Jones mine and in 
the Portales mill at San Antonio. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by method of recovery, in terms of recoverable metal 


Gold Silver 
Method of recovery (fine (fine 
ounces) | ounces) 


Copper Lead Zine 
(pounds) (pounds) | (pounds) 


III ³ A 8 . E ĩͤ „Ä URN S 
Amalgamat ion 90 JCöê˙ö³Oͤ;ꝛ ²mm ⁊ðᷣ ß men Y 
Smelting of oreeaůIůñůꝑæüp m 1. 059 89. 562 2, 277, 887 798, 447 70, 90 
Smelting of concentrate e 2,259 | 248, 984 97,262,000 | 7,501,553 | 58, 455, 100 
Smelting of precipitate (copper err E 

Total: “ ³ ⁰ 3, 414 338, 581 132, 600, 000 , 300, 000 Ono 


8 58, 526, 
A ge 3,249 | 380,855 | 110,776,000 | 9,304,000 | 58, 692, UVO 
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The Chino smelter of the Kennecott Copper Corp. at Hurley treated 
concentrates from the Chino mill, siliceous copper ore (used as a flux) 
from the Chino mine, and copper precipitates from company opera- 
tions at Chino and Ray, Ariz. The smelter produces fire-refined cop- 
per and some blister copper. Direct-smelting ore and lead and copper 
concentrates from other New Mexico operations were shipped to 
smelters in Texas, Arizona, and Kansas. Zinc concentrates were 
shipped'to smelters in Illinois, Montana, Pennsylvania, and Texas. 


TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by method of recovery (except placer) and class of ore! processed, in 
terms of recoverable metal 


A. For ore treated of mills 


Recoverable in 
ullion 
Material 
9 55 x 
short 'oncen- 
Gold | Silver trate Gold | Silver Copper 


tons) | (fine | (fine (fine | (fine Lead Zinc 
ounces) ounces) 0 150 ounces)lounces) (Pounds) | (pounds) | (pounds) 


Concentrate shipped to smelters and recoverable metal 


BY COUNTIES 


Dona Ana o GEN 515 1 1,476 27, 808 9. 987 512,000 
Gn: 7, 689, 037 19 6| 312,179} 1, 913] 173, 0292128, 445, 086| 5, 066, 546 54, 648, 000 
Hidalgo............ W 7, 241 306 57, 104 3, 790, 158 28, 920 8, 000 
Lincoln............ 540 29 0 ß TEMERE 
Santa Fe 150/545. E 9 12 3 i VERAS 
11 A 84 42 ya A GE A E 8 
Socorro S eelerer 5, 138 27 17, 372 49, 940| 2, 396, 100 3, 287, 100 
Total: 1950. . 7, 791, 669 90 35| 325, 082] 2, 259 248, 98411130, 322, 113| 7, 501, 553158, 455, 100 
1949. .|6, 442, 316 9 7| 284, 402] 1, 621] 242, 479|! 109, 091, 270| 8, 670, 725 58, 691, 246 
BY CLASS OF ORE TREATED 
Dry gold 774 90 35 9 12 3 PO A, PS 
Copper 7, 411, 076 Le 260, 687 1, 951 73, 2271129, 665, 986 Le 
Lead 15, 948 o... 672 3 1,738 1. 956 928, 601 5. 000 
ne 335, 60224 00naMM 58, 442 265| 134, 987 603, 866| 4, 615, 733/55, 020, 800 
Zinc lead 28 1291552. I eerie 5, 272 28| 36, 029 50, 184| 1, 957, 219] 3, 429, 300 
Total 1950. . .|7, 791, 669 90 35| 325,082) 2, 259] 248, 984/1130, 322, 113| 7, 501, 553/58, 455, 100 
B. For ore shipped directly to smelters 
a cae 11155 Copper Lend Zinc 
d tons) | ounces) | ounces) | (Pounds) | (Pounds) | (pounds) 
BY COUNTIES 

OCT. eee ee eee 123 41 A A AA AA 
ona ANG A 111 211 2, 192 6,013 |.......... 
o Dl dao laca 72,317 359 | 28,040 960, 914 | 71,454 |.........- 
Quadalupe— !: 18, 46 41 640, 000 16,000 
Mido :: 10, 942 408 | 39,191 324,842 | 281,080 |.......... 
Lincoln. LLL... 53 19 JJ MEORUM CHIRON 
I; ce reecad 91 1 336 |__..-.--_..- 10,000 |.........- 
6d 8 480 — 9 2,000 | 48,000 |.........- 
Sandoval EE 465552 10 6,000. [sooo be es weeks 
anta Ne. |... ai gehs 117 51 640 45 N10 IAS DORIA 
jio 67 82 1, 026 4, 000 8,000 |.......... 
ff... 4,144 98 | 18,889 292,060 | 357,900 70, 900 
Total: 195000 107, 385 1,059 | 89,562 | 2,277,887 | 798,447 70, 900 
CT 97, 286 1,588 | 138,360 | 1,681,730 | 633, 275 754 

— 


; No old tailings processed in 1950. | 
in Copper contained in p.ecipitates recovered from mine water and leached dumps is included with that 
Copper concentrates as follows: 1950, 33,060,113 pounds of copper; 1949, 30,789.314 pounds of copper. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 


Class of material 
Lead Zinc 
(pounds) | (pounds) 


-»» soe see EE 9 12 3 ¡e AAA A Š 
A A ·¹ e DE 260, 687 6, 707 121, 0111 133, 779, 391j..........|.........- 
TSG J 5, 882 1744 125, 827 192, 484 7, 031, 381 752, 195 
Lead - copper. 7 1 927 3, 200 8, 724 2, 000 
11100 . 58, 497 130 52, 918 621. 593 869, 300 65, 018, 404 
Total: 000 325, 082 7,024| 300, 686! 134, 596, 793| 7, 909, 405/65, 773, 199 

1949 EE 284, 402 5, 839| 308, 545/1114, 081, 175| 9, 197, 481,65, 809, 548 

ORE SHIPPED TO SMELTERS 

, . 161 80 340 536 „e 
Dry gold-silvfe rr 1, 224 270 12, 741 3,878 9, 5898 
Dry I Fee 3, 925 14 : 5,155 86, 821194 
CODDOP. anos st E EC e 99, 423 636 51,228| 2, 700, 508 251, 65 
TOGO 2, 097 55 4, 384 12, 212| 469, 9 S 
Lead-copper............................ 56 2 507 3, 19, 79 
ö ĩVAAA t II 56 1,812 7,571 
LICOR iia 488 2 1, 504 4, 142 92, 294 
Total: 1050... y 107, 385 1, 059 89, 582| 2,730,307} 935, 468 89, 865 
A enge , 286 1,588} 138,360) 1,995, 731] 821,824 1,616 


1 Copper contained in precipitates recovered from mine water and leached dumps is included with that 
in copper concentrates as follows: 1950, 33,885,754; 1949, 31,408,905 pounds of copper. 


REVIEW BY COUNTIES AND DISTRICTS 
CATRON COUNTY 


Mogollon (Cooney) District.—Mathis € Mathis worked the Lehigh 
Metals Co. Fanney Consolidated group from January 1 through 
March 6, 1950, and shipped 118 tons of ore containing 32 ounces of 
gold and 1,120 ounces of silver. At the Big John mine about 55 
tons of ore were mined with hand tools. The mill-grade rock was 
stockpiled at the mine and 5 tons of ore containing 9 ounces of gold, 
28 ounces of silver, and 45 pounds of copper’ were packed 2 miles 
on burros to a road and trucked to smelters. 


DONA ANA COUNTY 


Organ District.—The Merrimac mine was operated under lease 

by Wade White and Ira L. Wright from July through December. 
The ore shipped (1,632 tons) averaged 18.44 percent zinc and con- 
tained also silver, copper, and lead. J. H. Brown shipped sample 
lots of copper-silver ore from the Torpedo group and lead-silver ore 
from the Bennett-Stephenson. The Bureau of Mines completed its 
Torpedo Copper diamond-drilling research project in April. 


! No output of recoverable copper is shown for Catron County iu 1950 because the quantity produced was 
too small to be tabulated in rounded figures. 


NEW MEXICO—GOLD, SILVER, COPPER, LEAD, AND ZINC 1563 


TABLE 10.— Mine production of gold, silver, copper, lead, and zinc in New Mexico 
in 1950, by counties and districts, in terms of recoverable metal 


Mines producing  |Ore sold or Gold (fine ounces) 


County and district - —————T———————|. trated ”z een 
Lode Lode Placer Total 
Catron County: Mogollon............... B oed pn K 41 
Dona Ana County: Organ — d deseos ced 1 
Grant County: 
r corran n.. Ter 2, 007 
a LEE s Y PARETS e 4 
LODO JARA ebe Ee 8 e geet omn Ek Hs A 14 
C 3 2 4 6 10 
c EE 18 208 tir 259 
(oor ED HM or ee eee DEPO 1 avs eb ss 3 
Guadalupe County: Pintado............ QS Dë, e ` (WEE WEE) E A 
Hidalgo ounty: | 
EE . O tipicas GN AAA ⅛ ÜlEñ ` d NEE MM! RRA 
F SOS RA , CN EE EU PRA 714 
3 7 FE ͤ MB AAA APA E 
Lincoln County: 
een K 4 9 
ccc ua dia idi AU AA | Seer A 39 
Luna County: 
CU IER ENEE ss Y APPO MN STREEP EVEN aa 
ß rats o td F SSS 
oc EE CR) - Y PASEA 73 Dies ssc: 
Otero County: Sacramento UI dp APA A AAA 
Sandoval County: Cuba (Nacimiento 
ON AAA EE - Y SES? C DU, (IA) CU OA 
Santa Fe County: San Pedro (New : 
C E ESTAS RED E SE FEN E: 267 6% 1. 32 63 
Sierra County: ) 
AA re ARIS 1 22 S eee 3 
a Bed ane geet, Sp MUA QA O ESPADA A Te 
RR A EE e a — 111 1 121 
Socorro County: 
P B ond 15, 727 (D AA 3 
. A ee? 1 25, 181 1 122 
Total New Mexico | 78 2 | 7,899,054 3, 408 | 6 3, 414 
8 Sh Copper Lead Zinc Total 
FA B — (pounds) (pounds) (pounds) value 
Catron County: Mogollon PE EII, TERESA MARA $2, 474 
Dona Ana County: Organ 1, 687 30, 000 16, 000 512, 000 82, 666 
rant County: 
G Ee, EA E 151,480 | 2 127,388, 000 | 4,629,500 | 53,793,500 | 34, 967, 706 
PPP 15, 514 4, 600 262, 600 281, 700 90, 591 
n 14, 683 2, 800 Wi, RI DACH 14, 496 
y EA O 4, 656 6, 200 132, 800 287, 100 64, 550 
BM EE A 11, 004 1,300 GW ARA 19, 523 
P IA O 3, 738 3,100 110, 400 285, 700 59, 606 
Guadalupe County: Pintado— 41 640, 000 MOD Y ERREEN EAN 135, 317 
Hidalgo County: 
G EK? (Rod PER kän däi 2, 382 1,100 78600. RA 12, 578 
0 AAA 92, 816 4,122, 100 171,100 8, 000 990, 624 
A RENI Ee; 1, 097 800 F 9, 718 
coln County: 
o A Ke kee ... E PA 324 
„E 0 1. 395 
una County: 
Ao IE AE eee wi IA e 278 
Tres Hermanas.....................- | 83 — Se $000 oros: 317 
VIO os E ri LE S 1.004 
tero County: Sacramento 9 2, 000 G 6, 904 
andoval County: Cuba (Nacimiento 
CCC 10 . EN 1. 257 
anta Fe County: San Pedro (New 
8 REN IS AA oe 643 "Te PC A 12, 355 
lerra County | 
ee, OA AOE II 182 300 ARA 562 
00 360 100 KK 1,197 
EN EIA ON 491 r eeh Sa 5, 428 
Socorro County 
C Ae Gi 1,337 1, 500 902, 800 4, 000 124, 073 
A MA di 34, 924 | 340,500 | 1,851,200 | 3,354, 000 832, 882 
Total New Mexico 338, 581 | 3 132, 600,000 | 8,300,000 | 58,526,000 | 37,437,915 
pubi es Burro Mountain district, gold and silver figures for which Bureau of Mines is not at liberty to 
parately. 
3 All from lode ine 


Includes copper recovered from precipitates. 
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1564 MINERALS YEARBOOK, 1950 


GRANT COUNTY 


Burro Mountain (Tyrone) District. —The Malone Darhasana Mining 
Co. drove 40 feet of drifts in its mine between Knight and Thompson 
Canyons and shipped some gold-silver ore. 

Central (Bayard, Fierro, Georgetown, Hanover, Santa Rita) Dis- 
trict.—The large Chino open-pit mine of the Kennecott Copper Corp. 
Chino Mines Division at Santa Rita operated continuously 6 days a 
week from January through May and 7 days the rest of 1950. The 
bottom level of the pit was about 400 feet below the lowest point on 
the rim and 845 fect below the highest point at the end of 1950. The 
distance across the pit at the widest point was 5,400 feet. A standard- 
gage railroad with 40 miles of track is used in the pit and on the dumps. 
Electric shovels handling 8 tons per dip are used on benches for loading 
ore and waste rock; about 45,000 tons of material, ncarly half of which 
is ore, are generally handled daily. The ore is transferred from the 
mine railroad to the Atchison, Topeka & Santa Fe Railway branch 
line west of the pit for delivery to treatment plants at Hurley, 10 
miles from the mine. The concentrator has a daily (maximum) 
capacity of 22,500 tons. Molybdenite is recovered in the mill as a 
byproduct. The copper concentrate is smelted in the company 
smelter adjacent to the mill. The smelter also treats precipitates 
derived from dump leaching and siliceous copper ore used as a flux. 
The copper bullion contains minor quantities of gold and silver, 
which are not recovered from fire-refined copper, the major product 
of the smelter; the blister copper made contains some recoverable gold 
and silver. 

The Kennecott Copper Corp. Oswaldo zinc mine operated in 1950 
from June 19 through December. The ore produced was shipped to 
the Hanover (Empire Zinc) mill until that mill was closed by a work 
stoppage October 17; most of the ore mined the rest of the year was 
stockpiled. During the year 2,101 feet of drifts and 132 feet of raises 
were driven. The total development in the Oswaldo mine at the end 
of 1950 comprised two vertical shafts 490 and 705 feet deep, 13,348 
feet of drifts and crosscuts, and 772 feet of raises. 

The Hanover mine of the New Jersey Zinc Co., Empire Zinc Divi- 
sion, the only large New Mexico zinc producer that operated through- 
out 1949, continued producing steadily in 1950 until October 17, when 
a labor strike (prolonged many months) shut down the mine and mill. 
As the mill treated custom ore in addition to company ore, its closing 
forced several other mines to suspend ore shipments or to seek other 
milling facilities. 

The Kearney mine, operated by the New Mexico Consolidated 
Mining Co. (subsidiary of the Peru Mining Co.), was reopened 
February 27, 1950, and the Pewabic, operated by the Peru Mining 
Co., was reopened October 16; both mines had closed in June 1949 
because of the low prices of zinc and lead. Development in the 
Kearney (opened by a 625-foot shaft) in 1950 included 1,335 feet of 
drifts and 4,530 feet of diamond drilling. 

The Bayard mine of the United States Smelting, Refining & Mining 
Co. reopened in June 1950 after a year’s shutdown caused by the 
decline in the price of zinc and lead in 1949. In 1950 the company 
600-ton_flotation mill operated from July 1 through December. De- 
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velopment during the year included 460 feet of raises, 1,283 feet of 
drifts and crosscuts, and 1,361 feet of diamond drilling. 

The American Smelting & Refining Co. Ground Hog mine, which 
had suspended mining ore July 15, 1949, but continued development 
work, was active in development throughout 1950 and resumed 

ining operations June 20. Development in 1950 included 454 
feet of shaft, 6,363 feet of drifts, raises, and crosscuts, and 9,940 
feet of diamond drilling. The new three-compartment No. 5 shaft 
was extended to a depth of 2,210 feet and is probably the deepest 
mine shaft in New Mexico. The new four-compartment Star vertical 
shaft is 1,926 feet deep. The old North shaft is vertical to the 600- 
foot level and has a winze from there to the 1,800-foot level. The ore 
produced was shipped to the new company mill at Deming (see Luna 
County). The old Combination-Black Hawk mill, which formerly 
served the mine, was sold for dismantling. 

Small-scale operators at the Betty Jo, Little Goat, and Jim Thayer 
mines shipped a total of 230 tons of ore. 

Eureka District.—The Hornet mine, operated by Mineral Opera- 
tions, Inc., produced from 20 to 35 tons ob zinc-lead ore daily in 1950; 
the ore was concentrated in the company flotation mill at the mine. 
About a car of lead-silver ore was shipped from the Mairland claim. 

Lone Mountain District.—Shipments of low-grade silver ore were 
continued from the Ben Hur-Mayflower property. 

Pinos Altos District.—Mathis € Mathis operated the Houston- 
Thomas mine from June through December 1950 and shipped to the 
Peru mill near Deming 2,174 tons of ore containing 4,909 ounces of 
silver, 9,304 pounds of copper, 139,938 pounds of lead, and 334,884 
pounds of zinc. Other small producers were the Langston and Geo. 
Schaffer mines. | 

Steeple Rock District.—L. H. Foster worked the Alabama group 
9 months in 1950 and shipped 761 tons of ore containing 220 ounces 
of gold, 10,731 ounces of silver, and 901 pounds of copper. R. R. 
Rogers and Wm. McGuire, operating the Carlisle group, shipped 
94 tons of ore containing 39 ounces of gold, 273 ounces of silver, and 
a little copper and lead. 

Swartz (Carpenter, Camp Monarch) District.—The Royal John 
mine ? was operated by lessees in 1950; the ore produced was shipped 
to custom mills at Hanover and Deming. The Patsy mine shipped 
about 700 tons of zinc ore. Some ore was shipped from the Aquilar 
and Luther M. Martin properties. 


GUADALUPE COUNTY 


Pintado District.—In 1950 Drunzer & Casner shipped 18,469 tons 
of siliceous copper ore from the Stauber mine to the El Paso smelter. 


HIDALGO COUNTY 


Gillespie (Red Hill) District.—Lessees at the Red Hill mine shipped 
936 tons of silver-lead ore from the dump. 
_Lordsburg District—The Banner Mining Co. stepped up produc- 
tion at its Bonney-Miser's Chest copper mine, equipped with a 500- 
ton flotation mill. The mill makes a 97-percent-plus recovery on the 


! Soulé, John H., Investigation of the Royal John Lead-Zinc Deposits, Grant County, N, Mex.: Bureau 
of Mines Rept. of Investigations 4748, 1950, 14 pp. 
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copper. The ore was mined through the new Miser's Chest 1,191- 
foot vertical shaft. Development in 1950 included 10 feet of shaft, 
1,212 feet of drifts, 1,003 feet of tunnel, and 2,018 feet of diamond 
drilling. The Atwood mine was worked in J anuary, April, and May 
by C. H. and S. A. McIntosh and from July 27 through December 
under lease by Ira L. Moseley. The mine is opened by a three- 
compartment vertical shaft 792 feet deep and more than 4,000 feet 
of drifts and crosscuts on 4 levels. The ore produced contained 
copper, silver, lead, and gold and was shipped crude to the El Paso 
smelter. Other mines shipping a car or more of ore included the 
Anita, Last Chance, Lead e Phoenix, and Ruth. Strong & 
Harris, Inc., continuing development at the Waldo mine, did 750 
feet of drifting, 100 feet of raising, and 100 feet of diamond 

San Simon District.—Some ore was shipped from the Bob Mont- 
gomery, Carbon Hill, Paint Horse, White Cloud, and World's Fair 
properties in 1950. 

LINCOLN COUNTY 


Nogal (Bonita, Parsons) District—Gold and silver were recovered 
by amalgamating ore from an open pit on the Pershing claim. 

White Oaks District.—The Q. B. d Co., Inc., shipped a car of gold 
oro from the old North Homestake mine and recovered some gold 
and silver by amalgamation. 


LUNA COUNTY 


Cooks Peak District.—J. E. Price wem 5 tons of lead-silver ore 
from the Johny claim. 

Deming District.—The Peru Mi Co. operated its 1,000-ton 
selective lead-zinc flotation mill from a Tree 15 through December 
1950. The ore treated comprised 123,852 tons from the company’s 
Kearney and Pewabic mines in the Central district and 2 ,573 tons 
of custom ore from other mines in Grant and Socorro Counties. 

The American Smelting € Refining Co. completed its new 400-ton 
selective flotation mill at Deming in March 1950 and began operating 
it on a regular schedule July 6.“ The mill served the company 
Ground Hog mine at Vanadium 46 miles northwest of Deming and 
also handled custom ore from 13 other mines, of which 9 were in 
New Mexico, 3 in Arizona, and 1 in Mexico. The mill features 
automatic sampling, efficiency of power consumption, ease of opera- 
tion control, and economic high extraction of metals in treating 
zinc-lead-pyrite ore. 

Tres Hermanas District.—Small tonnages of lead-silver ore were 
shipped from the Black Hawk No. 1 and Red Bird claims. 

Victorio District.— About a car each of lead-silver ore was shipped 
from the Tungsten Hill and Virginia-Silver groups. 


OTERO COUNTY 


Sacramento District.—M. F. Drunzer shipped 486 tons of lead ore 
from the Warnock mine 9 miles south of High Rolls. 


1 Mining World, Deming—1950 Lead-Zine Mill: September 1950, pp. 27-31. 
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SANDOVAL COUNTY 


Nacimiento Mountains District.—Several hundred tons of low- 
Sen copper ore was shipped from the Senorita mine, and 2 truck- 
oads of 5-percent copper ore were shipped from the old San Miguel 
mine. 

SANTA FE COUNTY 


Cerrillos District.—The Bureau of Mines worked on a diamond- 
drilling research project on the Cash Entry group during May and 
June 1950. The mine was not in production during the year. 

San Pedro or New Placers District.—Lessees at the San Pedro 
mine shipped 15 truckloads of copper-gold-silver ore. The Shamrock 
Gold Mining Co. worked on exploratory trenching and sampling on the 
Oro Quay group and remodeled its 25-ton mill at Golden. Ore milled 
for sampling yielded heavy iron sulfide concentrate, most of which 
was stockpiled: at the mill; 9 tons, containing 12 ounces of gold and 
a little silver, copper, and lead, was shipped in 1950. 


SIERRA COUNTY 


Chloride (Apache, Cuchillo Negro) District.—Small lots of ore 
were shipped from the Big Bug, Dobies, and Minnehaha claims. 

Hermosa (Lower Palomas Creek) District.—Thu Pelican mine was 
operated on a small scale by Ferguson & Jones. 

Las Animas District.—The Anderson Extension, Bigelow, El Oro, 
and Snake gold mines produced small lots of ore. 


SOCORRO COUNTY 


Hansonberg District (Bingham).—The Portales Mining Co. open- 
pit lead mine was worked about 9 months in 1950 and produced 
14,377 tons of ore, all trucked to the company mill at San Antonio 
for concentration. The Hurlow Mining & Milling Co. built a jig 
mill at the Major Jones open-cut lead mine and operated the mine 
and mill several months. The Mex-Tex Mining Co., Inc., did devel- 
opment on its lead-fluorspar-barite group (58 umi) and completed 
construction of a 500-ton mill near San Antonio designed to recover 
lead-silver concentrate, barite, and fluorspar as separate commercial 
products. Lead-silver concentrate was shipped in December. The 
new mill is adjacent to the company barite-grinding plant. 

Magdalena District.—The Lynchburg mine of the New Jersey 
Zinc Co., Empire Zinc Division, operated under lease by C. S. Elayer, 
was the principal producer in the Magdalena district in 1950. The 
mine shipped zinc-lead-silver ore to custom mills in Grant and Luna 

ounties and copper-silver ore to the El Paso smelter. The 200-ton 
Waldo flotation mill of the American Smelting € Refining Co. was 
sold for dismantling; the Waldo zinc-lead mine was worked on a 
small scale by lessees. Other producers were the Juanita, Kelly, Nitt, 
and Queen mines. 


Oregon 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By R. B. Maurer 


A 
GENERAL SUMMARY 


EFLECTING the lower yield from dredging, Oregon gold pro- 
R duction in 1950 fell 32 percent below 1949, whereas 1950 silver 

output, largely from lode mines, rose 11 percent over 1949. Zinc 
production increased 250 percent and lead 42 percent, but copper 
decreased 5 percent; the State’s output of these three metals is minor, 
however. 

Total value of the gold, silver, copper, lead, and zinc (in terms of 
recoverable metals) produced in Oregon was $417,765 in 1950 com- 
pared with $592,107 in 1949, a decrease of 29 percent. It was divided 
among the metals as follows: Gold, 93 percent; silver, 3 percent; and 
copper, lead, and zinc combined, 4 percent. Baker County was the 
leading metal producer in 1950, gaining slightly in gold and copper 
output, and supplied 54 percent of the State total value. Grant 
County, which fell to second place, owing largely to curtailed dredging, 
contributed 25 percent; Lane County, in third place by virtue of lode 
mining, 12 percent; and the other five producing counties, 9 percent. 

Placer mines yielded 82 percent and lode mines 18 percent of Oregon 
gold produced in 1950. In 1949 the ratio was placer mines 89 percent 
and lode mines 11 percent. 

Yardage figures used in measuring material treated in placer opera- 
tions are bank measure; that is, the material is measured in the ground 
before treatment. 

The value of metal production herein reported has been calculated 
at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold i (per | Silver? | Copper? | Lead : (per | Zinc? (per 


Year (per fine (per 
fine ounce) ounce) pound) pound) pound) 
1046. a aa 8 $35. 00 $0. 808 $0. 162 $0. 109 $0. 122 
IEA 8 35 . 905 210 . 1 121 
1948 A II wee uad 8 35. 00 . 905+ 217 . 179 13 
MHO eet 35. 00 . 905+ 197 158 124 
LEE 35. 00 . 905+ 208 135 142 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

2 Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to 
Dec. 31, 1947 —$0.905; 1948-50—$.09050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 in- 
cludes bonus payments by Office of Metals Reserve for overquota production. 
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TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Oregon, 
1946-50, and total, 1852-1950, in terms of recoverable metal ! 


Lode mines ? Placer mines? Gold (lode and placer) SE and 
Year 
Num. ea. | Num- | SH | Fine Fine 
Wenger? (short erol (cubic ounces Value ounces | Value 
ns) yards 
1046. 23 3, 246 37 | 5,519,000 | 17,598 | $615,930 6. 927 $5, 597 
Wi 20 3, 277 49 | 5,150,000 | 18,979 664.965 | 30,379 
MAS m — 23 3, 119 38 | 4,012,750 | 14,611 511,385 | 13.596 12, 305 
149... 7707777 2 6. 215 204. 157. 300 186. 228 567.910 | 12. 195 11. 037 
19500.— LLL. 32 4, 257 42 | 3,247,200 | 11,058 387.030 | 13,565 12 277 
1852-1000. re DEENEN (3) 5, 752, 426 |129, 297, 953 5, 205,017 | 4,857,547 
Copper Lead Zine 
Year m Total value 
eich Value Short | value pes Value 

191. 7 $2, 268 2 o $624, 231 
NU oe EIE 14 5, 880 12 3, 456 1 $242 701. 336 
19 4— ::: 2 868 7 t 527. 064 
090g n o 20 7, 880 2| 37 6 1, 488 592, 107 
1550: 19 7. 904 17 4. 590 21 5. 964 417, 765 
1852-1950...................| 12,398 | 4,663,095 | 796 | 91,125 169 | 21,770 | 138, 931, 490 


! Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 


Mr and ore, old tailings, or copper precipitates shipped directly to smelters during the calendar year 
cated. 


! Excludes itinerant prospectors, ‘‘snipers,”’ ''high-graders," and others who gave no evidence of legal 
right to property. 
! Figure not available. 


Gold.—Oregon gold production in 1950, including the fine-gold con- 
tent of a relatively small amount of “natural gold" sold on the open 
market, decreased 32 percent compared with 1949. Gold output 
from placer mines—38 percent below 1949, due largely to the paucity 
of dredging properties that could be worked * 82 per- 
cent of the State output; of the placer total, bucket-line dredges 
recovered 87 percent, dragline dredges 5 percent, hydraulicking 5 
percent, and nonfloating washing plants (with mechanical excavators), 
drift mining, and small-scale hand methods together 3 percent. The 
ageregate of small gains at several mines resulted in a 16-percent 
increase in lode gold over 1949, but 77 percent of the 1950 output was 
the yield from three mines. Ninety-five percent of the lode gold 
produced was from gold ore and old tailings, 4 percent from zinc ore, 
and 1 percent from gold-silver ore. 

The following five producers, listed in order of output, supplied 85 
percent of the State total: Powder River Dredging Co. (successor to 
Baker Dredging Co.) and Porter € Co. (bucket-line dredges); Cham- 
pion Lease (Champion mine), R. G. Amidon & Co. (Buffalo mine), and 

url Bourne Mines (Bourne group) (lode mines). 

Monthly output for 1950 shown in table 4 reflects the sporadic 
Production of Oregon gold. 
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TABLE 3.—Gold produced at placer mines in Oregon, 1946-50, by class of 
mine and by method of recovery 


Gold recovered 


* posar y 
ines pro- treate 
Class and method ducing ! (cubic Fine Average 
yards) ounces Value value per 
cubic yard 
Surface placers: 
Gravel mechanically handled: 
Sach -line dredges: N 
, ` `, Se AE IESE e E 4 | 5,116, 000 13, 793 $482, 755 $0. 094 
1947 Krieger De dee eg Eé 2 |? 3, 976, 500 2 12, 164 1 425, 740 2.107 
25 EE Ip vv LEMA A 2 |? 3, 525, 300 2 9, 842 ? 344, 470 2 . 098 
ARA A 3 3, 468, 900 10, 744 376, 040 . 108 
CCC AAA 2 | 3,051, 000 7,827 273, 945 . 090 
Bic Gi dredges: 3 
TT RARE AAA 9 252, 000 1, 910 66, 850 . 265 
1947 — EE 12 1, 093, 000 4, 984 174, 440 . 160 
NEE e gege siis Rud RE M 6 393, 900 2, 048 71, 680 . 182 
TOO af EE EA 3 594, 750 3, 224 112, 840 . 190 
PPP 3 101, 000 446 15, 610 155 
Suction dredges: * 
A 2 15, 000 155 5, 425 362 
, . AA II EEN, br SZT ra 
Nonfloating washing plants: * 
` ERAS EEN 1 4, 200 45 1, 575 375 
C — 5 (2) (?) (7) 
—— ͤ—— IRA 3 (2) (3) (?) ( 
CP Me re APT 1 12, 700 54 1, 890 . 149 
111611. ͤ ͤ AAA 5 8, 300 40 1. 400 169 
Gravel hy eege handled: 
EE ee Ee EE EE H 114, 000 406 14, 210 125 
1947 Aa 19 72, 200 325 11,375 158 
K ͤ„«%„•drã; ⁵ͤ Es 21 84, 300 412 14, 420 171 
ren ATARI TA EE 13 59, 100 255 8, 925 151 
PPP 21 83, 300 472 16, 520 198 
Small- Si h ind methods: * 
AY c 10 16, 800 174 6, 090 363 
Ms ao EE 11 8, 300 175 6, 125 738 
, AAA A 5 8, 900 210 7,350 826 
„„ 5 21, 600 181 6. 335 . 203 
1950. S pr vp PM pi ted 10 3, 200 229 8, 015 2. 505 
Underground placers (drift): 
E A ²˙ w 25222 3 1, 000 19 665 665 
rr ⅛ m TEE TARA PRA E RT AL ir E 
C ͤ AAA 1 350 10 350 1. 000 
EM e EE e E sh 1 250 7 245 
AAA 1 400 8 280 700 
Grand total placers 
946...... da EI o E 37 5, 519, 000 16, 502 571, 570 . 105 
Y AA A O ee 49 5, 150, 000 17, 648 617, 680 . 120 
I AA TA 38 4, 012, 750 12, 522 438, 270 . 109 
EN EE Ee vel 29 | 4, 157, 300 14, 465 506, 275 . 122 
Cc AA feme dpa utis 8 42 3, 247, 200 9, 022 315, 770 . 097 


E itinerant prospectors, snipers, “high-graders,” and others who gave no evidence of legal 
r propert 
E Des for nonfioating washing plants included with bucket-line dredges to avoid disclosure of individual 
out u 
ncludes all placer operations using dragline excavator for delivering pago to floating washing plant. 

, Includes all placer operations using suction pump for delivering gravel to floating w plant, except 
those E less than 100 ounces of gold, which are included with small-scale hand methods.“ 

è Includes a 1 operations using power excavator and washing plant, both on dry land; when washing 
plant is movable, outfit is termed ‘‘dry-land dred, 

* Includes all operations in which hand labor is principal factor in delivering gravel to sluices, long toms, 
dip boxes, pans, etc. ““Wet' method used exclusively in Oregon. 
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OF DOLLARS 


MILLIONS 
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FIGURE 1.—Value of mine production in oregon of gold, 1880-1950, and total value of gold, silver, copper, 
„ and zinc, 1905-50. 


Silver.—Oregon silver production in 1950 increased 11 percent over 
the relatively iow output of 1949. Of the total, 74 percent was the 
pea of the following three leading silver producers, all lode mines, 
isted in order of output: The Buffalo mine, Champion mine, and 
Oregon King mine. early 67 percent was recovered from gold ore 
and old tailings, 14 percent each from gold-silver ore and placer 
gravels, and more than 5 percent from zinc ore. 

_ Copper, Lead, and Zinc.—Mining and milling of gold and zinc ores 
in the Bohemia district, Lane County, from July through December 
supplied most of the State copper, lead, and zinc production reported 
in 1950. The Champion mine (Champion Lease) was the principal 
producer of Oregon copper and contributed some of the State lead 
and zinc in 1950. The Musick mine (Tar Baby Mining Co.) was 
the leading producer of lead and zinc and followed the Champion 
mine in copper output. Other mines that produced recoverable 
base metals included: The Helena mine (Helena Mines, Inc.), Lane 
County, and the Buffalo mine, Grant County (copper, lead, and 
zinc); the Oregon King mine, Jefferson County (copper and lead); 
and the Bourne group, Baker County (copper). 


TABLE 4.—Mine production of gold and silver in Oregon in 1950, by months, in 
fine ounces of recoverable metal 


Gold Silver 
604 1, 160 
789 1, 028 

1, 452 3, 601 
1, 177 2, 555 
11, 068 565 
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MINE PRODUCTION BY COUNTIES 


TABLE 5.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1950, by counties, in terms of recoverable metal 


Mi odu 
ape at o Gold 
County Lode 
Lode | Placer yin 
0 
Fee? Value 
Baker 10 9 397 | $13, 896 
Girl ere eg 1 (3) 3 
Douglas * 
Grant 6 6 631 
Jackson 4 9 2 
Jefferson I houesrs 23 
Josephine 5 14 120 
II „ 810 
Malheur... Jr 
Wheeler 2 2 31 
Total: 1950. 32 42 2, 036 
1949. 28 20 1. 761 
Silver (lode and 
placer) Copper Lead 
County 
Fine 
GU eS Value | Pounds| Value | Pounds | Value 
TEE 1,785 | $1, 616 1, 100 $228 O A PP 8 
CUTE IAS , A AAA A E AN 
Douglas 3 )) / O A 
Gl ele 4,957 | 4, 486 700 146 4, 300 
JACKSON Lia 39 SO AAA. A A A ĩͤ A 
Jeflerson................. 1,886 | 1,707 700 146 1, 200 
Josephine................ 191 ) bres PAE ptite. AA EE, 8 
LE TEE 4,688 | 4,243 | 35,500 | 7,384 | 28,500 
Malheur................. 2 77 FTT EES 
Wheeler 7 JJ) ⁵ ⁵ ⁵U¼¼—ö—ñT— 8 
Total: 195000. 313, 565 | 12, 277 38, 000 7, 904 34, 000 4, 590 42, 000 5, 964 | 417. 765 
1949. 312,195 | 11, 037 40, 000 7, 880 24, 000 3, 792 12, 000 1, 488 | 592, 107 


i We itinerant prospectors, ““snipers,” “high-graders,'”” and others who gave no evidence of legal right 
property. 

3 From property not classed as a mine. 

3 Sources of total silver as follows— 1950: 11,706 ounces from lode mines and 1,859 ounces from placers; 
1949: 9,488 ounces from lode mines and 2,707 ounces from placers. 


MINING INDUSTRY 


Indicating a trend toward more selective mining, Oregon lode 
mines that reported production in 1950 increased 14 percent compared 
with 1949; and the tonnage of ore and tailings treated at mines or 
sold decreased 32 percent, whereas the value of gold, silver, copper, 
lead, and zine produced at lode mines during 1950 increased 20 
percent. Placer mines that reported production in 1950 increased 
45 percent over 1949; however, the total yardage of gravel treated 
decreased 22 percent in 1950, owing largely to cessation of operation 
during a large part of the year by two dredges, both major producers 
of gold in 1949. The average value per Ca yard of gravel treated 
in Oregon in 1950 dropped 20 percent compared with 1949. 
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The two properties worked by bucket-line dredge had one dredge 
each; one operated throughout the year. Three dragline dredges 
washed gravel during periods of 1950, but only one operated at the 
close of the year. , 

Small mines predominated in 1950, due in part to the properties 
worked for short duration to complete assessment work. B 
six lode mines produced 77 percent of the State ore and 97 percent 
of the gravel washed in 1950 was from four placer mines. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1950, by class of ore or other source material, in terms of recoverable metal 


] 
Sold or Gold (fn Copper | Lead Zinc 


Source Eeer E (pounds) | (pounds) | (pounds) 
tons) 

O ——— 22 ²˙ | PA ES — — 
Dry gold ore. 593 1. 929 000 | 12 100 11, 000 
une told-tilver ore JFFCFCF PPM ES: à í d 12x estes cee 
igi be san td ace fase RUM 260 72 5,300 | 20,600 31, 000 

Old tailings (gold). ....................... 204 12) 78 100 
0 Total lode mines 4, 257 2, 036 . 38, 000 34, 000 42, 000 
ravel (placer operatlons )) 9,022 | 5859 A ocu sse eo ed 
Total: 1980)... 4, 257 11, 058 38, 000 34, 000 42, 000 
ENEE 6,215 | 16,226 | 12,195 | 40, 000 24,000 12, 000 


METALLURGICAL INDUSTRY 


_ Of the 32 Oregon lode mines in 1950, 19 treated ore by amalgama- 
üon, 6 operated concentration mills and shipped the product to 
smelters, 4 shipped ore and old tailings for direct smelting, 2 consigned 
ore for concentration and smelting on a custom basis, and 1 cyanided 
old tailings; 86 percent of the State total ore and old tailings was 
treated in mills, and 14 percent was shipped crude to smelters. The 
125-ton Champion mill operated by Kenneth O. Watkins near 

Isston, Oreg., treated custom ores from mines in the Bohemia dis- 
trict, Lane County, by selective flotation. All material requiring 
smelting was shipped out of the State. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1950, by method of recovery, in terms of recoverable metal 


Gold (fine | Silver (fine Copper Lead Zine 
Method of recovery ounces) ounces) | (pounds) | (pounds) | (pounds) 
JJV Sas we he oe Ü¹ [ 
Placer 
JJ FOI eaten 9, 022 755 h m eee eee ce 
Amalgamation EEN III 88 
eddi len EE % 
me ting of ore.. UmHiU :::: 521 1, 403 1, 100 200 
ting of concentrate..................-- 1. 329 10, 268 36, 900 41, 800 
Total: 1950 11, 058 13, 565 38, 000 42, 000 
TEE 16, 226 12, 195 40, 000 12, 000 
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TABLE 8.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore and old tailings treated at mills 


Material Recoverable in Concentrate shipped to smelters and 
treated bullion recoverable metal 


Old Con- 
Ore | tail- | Gold | Silver | cen- | -Gold | Silver C Zi 
(short | ings | (fine | (fine | trato| (fine | (fine | Copper |, Lead ne 
tons) hot ounces) | ounces) hort ounces)| ounces) | Pounds) | (pounds) (pounds) 
tons tons 


BY COUNTIES 


Baker.......... .... 350 | 200 90 19 2 12 aM A A K eres 
CUITY o s oso E 3 Vo A A ² ³ ² A A EE 
Grant. 639 |...... 5 1 92 480 | 3,670 700 3, 500 800 
Jackson 28 |...... 21 A O ] ³] yy 8 
Jefferson. ........... y MAA MS A 39 23 | 1,886 700 1,200 |... sul 
Josephine 40 36 4 4 TTT 
i!. es „ A WEE 1 268 810 | 4,688 | 35,500 | 28, 500 41, 000 
Wheeler............. ra eem 31 )))); A A AA 
Total: 1950....| 3,473 | 200 186 35 | 1403 | 1,329 | 10,268 | 36,900 | 33,200 41, 800 
1949....| 4,956 | 472 275 97 | 310 822 | 6,010 | 20,200 | 18,000 12, 000 


Diy gold ucc ⁰˙¹¹wꝛAAAʃuͥͥͥ—»ͤĩÜĩÜ1“˙⅛]/«A ⁰d e A 96 496 | 3, 604 700 | 3,500 800 
Dry old le». dee 39 23 | 1,886 700 | 1,200 |........ 
CON DP os e a OF 85 383 | 1,778 | 13,000 | 3,200 |........ 
Tead AM O O 86 9 132 134 400 | 2,000 |........ 
Zine coppennnnnnknn 3 102 243 | 1,991 | 16,800 | 2,700 10, 000 
Zinc-lead- co beh. 172 72 785 | 5,300 | 20,600 | 31,000 

Tod. ⁵ðId 1403 | 1,329 | 10,268 | 36, 900 33, 200 | 41,800 


B. For ore and old tailings shipped directly to smelters 


Material 
Gold (fine | Silver (fine Copper Lead Zinc 
Een ounces) ounces) | (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Baker A eege nm 479 295 554 A EE 
GAN · . ²⁵˙ 48 146 ToU desc sean 800 200 
Josephine....................- 57 80 | P! A E 
Total: 1950.............. 584 ^21 1, 403 1, 100 800 200 
1949.............- 787 664 3, 381 19, 800 6,000 EEN 
BY CLASS OF MATERIAL 

Dry gold ore. 580 514 1, 326 1, 100 700 200 
Old tailings (gold)...........- 4 7 el EE I 
Total 1950 584 521 1, 403 1, 100 800 | 200 


! Includes 40 tons of concentrate from ore milled in 1949. 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 


Quantity 
Class of materlal Ghee ON d Gold (fine | Silver (ne] Copper Lead Zine 
short tons) ounces) | ounces) | (pounds) | (pounds) | (pounds) 


CONCENTRATE SHIPPED TO SMELTERS 


DE BEE 96 496 3, 694 861 5, 476 4, 138 
Dry gold-silver............... 39 23 1, 886 712 2,034 2, 425 
Pere eeu Ru cer 85 363 1, 778 13, 455 5, 919 4, 239 
T 9 132 134 644 2,111 1, 037 
Zine- copper 102 243 1. 991 19, 824 2, 831 13, 833 
Zinc-lead-copper. ............. 172 72 785 6, 492 21, 034 43, 043 
Total: 1950 1403 1, 329 41, 988 39, 405 68, 715 
e 310 822 6, 010 21, 329 22, 258 22, 550 


ORE AND OLD TAILINGS SHIPPED DIRECTLY TO SMELTERS 


Dry gold ore 580 514 1, 326 1, 573 991 540 
Old tailings (gold)............. 4 7 77 18 136 86 
Total: 1950 584 521 1, 403 1, 591 1, 127 626 
1919999 787 664 3, 381 20, 598 9, 475 3, 413 


! Includes 40 tons of concentrate from ore milled in 1949. 


REVIEW BY COUNTIES AND DISTRICTS 
BAKER COUNTY 


Cracker Creek District.—Curl Bourne Mines worked the Bourne 
group located 7 miles north of Sumpter from May through December 
1950 and shipped ore containing substantial quantities of gold and 
silver and some copper to & smelter. 

ee Adi District.—Baker Dredging Co. and successor Powder 
River Dredging Co. operated a Yuba electric bucket-line dredge with 
70 9-cubic-foot buckets at Sumpter Valley Placers throughout 1950. 
Powder River Dredging Co. washed 1,158,092 cubic yards of gravel, 
which averaged 7 cents in gold and silver values a cubic yard, from 
July 20 to December 31, 1950. 


GRANT COUNTY 


Granite District.—Porter & Co. operated a Yuba electric bucket- 
line dredge with 60 4%-cubic-foot buckets on Olive Creek from March 
31 to July 6, 1950. The equipment subsequently was moved to 
Crane Creek and worked from November 15 to December 31, 1950. 
R. G. Amidon & Co., an Oregon corporation, worked the Buffalo 
mine from July 16 to December 31, 1950; 530 tons of ore treated in 
the company 30-ton flotation plant yielded 82 tons of concentrate 
containing in gross metal 460 ounces of gold, 3,578 ounces of silver, 
837 pounds of copper, 5,326 pounds of lead, and 4,119 pounds of zinc. 
he concentrate and 30 tons of crude ore containing in gross metal 
105 ounces of gold, 510 ounces of silver, 187 pounds of copper, 765 
ounds of lead, and 540 pounds of zinc were shipped to smelters. 
he mine was worked sporadically in 1950 prior to July 16. 

North Fork District. —Calhoun & Howell, Oregon, Ltd., operated 
& Diesel dragline dredge with & 3-cubic-yard bucket on the North 
Fork of John Day River from March 4 to April 3, 1950; 60,000 cubic 
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yards of gravel treated averaged 10 cents a cubic yard in gold and 


silver values. 
JACKSON COUNTY 


Gold Hill District. R. E. Cook € Ed Koster hydraulicked the 


Lance mine on Foots Creek from February 


1 to May 1, 1950; 3,000 


cubic yards of gold-bearing gravel washed yielded 12 ounces of gold 


and 2 ounces of silver. 


TABLE 10.— Mine production of gold, silver, copper, lead, and zinc in Oregon in 
1950, by counties and districts,’ in terms of recoverable metal 


Mines |= 2 c9 [7i 
pro- i3e Gold (fine ounces) 32 3 3 > 
ducing ? 2 o 8 g "3 au 
County and district ! ee 3 uz E 8 3 = 
caz S 8 d ~ E > 
8 d 3 8 o 3 |828 e 3 
S13 5 © = ao y 1 E o 
KE pe «page. E Ò S le 
Baker County: 

VVT (91 21 (9 (9 16 16 AAA A iere 4 $565 
Connor Creek... f- AP, CIA 5 o A A A A 175 
Eagle Creek bx 10 4 |...... 4 A EIA Sateen. 8 143 
Greenhorn . 1 1 27 16 55 71 12 AAN 8 2, 496 
Lower Burnt River „„ 1 II;. (Ä 35 
elt le lj]... 40 19 |...... 19 r A 670 
Upper Burnt River.......| 2 280 29 89 118 17 |.......|--.....].--....| 4,146 
Virtue A cee eetemawes 1]....|] 199 50 8 200 1, 798 

Curry County: 
ARNESS. A A A VE 15 15 A oo A 530 
Chetc ooo E 1 . 3 Ll E . 106 
Douglas County: 
(erte asas T calada 6 6 CTT 213 
Umpqua (Wolf Creek).....].... EA SÉ essais l'ami cs 2 . A labes 70 
Grant County: 

ANVON t ect cbe A ege TE 8 8 Y GE ͤͤ VE 1 
Gilges 3 (60 | 674] 619 (9 619 4, 3133 700 | 4,200 | 1,000 |*26, 423 
Greenhorn ............... 1 2 8 4 10 14 CCC 493 
North Fork... ...........].... I 170 170 M pL EOM ERE: 5, 985 
Quartzburg................ D een 1 E xe Ei O DEE A A 35 
Susanville................. 1 1 4 7 9 16 N 100 |....... 645 

Jackson County: 
Gold Hill.................. 1| 2 9 1 32 33 A PA HEURE 1, 159 
Jacksonville. ..............].... I 48 48 8 A GE 1, 687 
Upper Applegate 3| 5 19 20 | 141 161 20 A PA PA 5, 659 
Jefferson County: Ashwood ...| 1 |....| 200 23 |...... 23 | 1,886 700 | 1,200 |....... 2, 820 
Josephine County: 

e EE 1 3 13 31 263 294 27777 PP A | 10,316 
Grants Pass . 38 38 JRC 1,335 
Greenback................ 2| 5 23 b| 224 229 % 8. 038 
illinois Rive - 2^ A PA 10 LAN A K 8 35) 
Lower Applegate.......... 1100 61 82 1 83 ) v. NEO 8 3, 022 

c AA 1 2] (9) 2 20 22 B CH EG 772 

Lane County: Bohemia....... 3 |..--/2, 208 | 810 |...... 810 | 4, 688 |35, 500 |28, 500 |41, 000 | 49, 646 
Malheur County: 
Malheur A E Eé DE, A 2 2 PA A VE 71 
Mormon Basin „„ 6 6 II 211 
Wheeler County: Spanish 
er ux Rcx 2 7 31 6 37 ka (AA AAA NUES 1, 301 


1 Only those districts shown separately for which Bureau of Mines is at liberty to publish figures; other 
producing districts listed in footnote 10 and their output included with “Other districts.” 
* Excludes itinerant prospectors, "'snipers," ''high-graders," and others who gave no evidence of legal 


right to property. 


3 Source of silver: 11,706 ounces from lode mines and 1,859 ounces from placers. 


Included with “Other districts.” 


5 Exclusive of lode output, which is included with “Other districts." 


6 Greenhorn district is in Baker and Grant counties. 
? From property not classed as a mine. 


* Exclusive of placer output, which is included with “Other districts.” 


* Mill cleanup. 


10 Includes Baker (lode), Cracker Creek (lode), and Sumpter districts (place) in Baker County. and 


Granitc district (placer) in (irant County. 
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Jacksonville District.—Christean Bros. operated a gasoline drag- 
line dredge with a 1-cubic-yard bucket on Miller Creek from Febru- 
ary 16 to April 25, 1950, and recovered 46 ounces of gold and 7 
ounces of silver from 9,000 cubic yards of gravel. 


JEFFERSON COUNTY 


Ashwood District—Oregon King Mines, Henry Anderegg, lessee, 
operated the Oregon King mine for 1 month in 1950. Approximately 
200 tons of oro 1 flotation yielded 39 tons of concentrate 
containing in gross metal 23 ounces of gold, 1, 886 ounces of silver, 
712 pounds of copper, 2,034 pounds of lead, and 2, 425 pounds of zinc, 
which was shipped to a smelter. A fire on August 2, 1950, damaged 
the mine shaft and some surface installations. 


JOSEPHINE COUNTY 


Galice District. Naron & Van Devanter, Oregon, Ltd., operated a 

Diesel dragline dredge with a 1%-cubic-yard bucket and Bodinson 
floating washing plant at Lewis Bar from July 16 to December 31, 
1950; the gravel washed averaged 24 cents a cubic yard in gold and 
silver values. 
_ Greenback District.—Several hydraulic mines worked during 1950 
included: The M. H. Davis group (Harry Steward), Goff (Cleo C. 
Clark), McIntosh (Harold McIntosh), and Schleigh (W. C. Schleigh); 
2,000 cubic yards of gravel washed at the Schleigh mine yielded 14 
ounces of gold and 3 ounces of silver. 

Lower Applegate District.—Wm. S. Robertson € Associates worked 
the Humdinger mine on Horsehead Creek from January 1 through 
August 27, 1950; 56 tons of ore shipped to a smelter contained 79 
ounces of gold, 129 ounces of silver, and 90 pounds of copper. 


LANE COUNTY 


Bohemia District.—The Champion Lease (Kenneth O. Watkins, 
primer) operated the Champion flotation mill from July 1 through 

ecember 31, 1950; 1,948 tons of ore from the Champion mine yielded 
85 tons of flotation copper concentrate containing in gross metal 363 
ounces of gold, 1,778 ounces of silver, 13,455 pounds of copper, 5,919 
pounds of lead, and 4,239 pounds of zinc; 102 tons of flotation zinc- 
copper concentrate containing in gross metal 243 ounces of gold, 1,991 
Ounces of silver, 19,824 pounds of copper, 2,831 pounds of lead, and 
13,833 pounds of zinc; and 9 tons of gravity lead concentrate con- 
taining in gross metal 132 ounces of gold, 134 ounces of silver, 644 
pounds of copper, 2,111 pounds of lead, and 1,037 pounds of zinc. 
Ores from the Musick mine, Tar Baby Mining Co. (115 tons, yielding 
22 tons of flotation zinc-lead-copper concentrate containing in gross 
metal 32 ounces of gold, 256 ounces of silver, 2,380 pounds of copper, 
6,595 pounds of lead, and 11,920 pounds of zinc and an undetermined 
tonnage of zinc concentrate), and the Helena mine, Helena Mines, 
Inc. (145 tons, yielding 10 tons of zinc-lead-copper flotation concen- 
trate containing in gross metal 34 ounces of gold, 194 ounces of silver, 
1,380 pounds of copper, 4,303 pounds of lead, and 15,340 pounds of 
zinc and an undetermined tonnage of zinc concentrate), also were 


ed. Concentrates (zinc concentrate excepted) were shipped to 
smelters, 
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South Dakota 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Samuel A. Gustavson 


A 


GENERAL SUMMARY 


OLD was produced by only two companies in South Dakota in 

G 1950, compared with five in 1949. However, production was 

greater by 22 percent. The output of silver (all & byproduct of 

old mining) increased about 30 percent. No production of copper, 

p or zinc was reported in 1950. The two operating companies were 

the Homestake Mining Co. at Lead and the Bald Mountain Mining 
Co. at Trojan, both in Lawrence County. 

In the years following the recent war, abor shortages and increasing 
labor and material costs against set prices for gold and silver have been 
unfavorable for gold mining in the United States; consequently, many 
operators in the State have been unable to continue economica mining 
or have not resumed mining since War Production Board Limitation 
Order L 208 was rescinded July 1, 1945. 

The Homestake Mining Co. re ported having a fair supply of labor 
during the first half of 1950 ud during November and December. 
Àn annual average of 45 more men were employed in the mine depart- 
ment than in 1949. With the beginning of the war in Korea, fear of 
the imminence of a third world war with another old-mine closing 
order caused men to begin leaving the mines, with the result that 
average employment in the mine department was 272 less in October 
than in June. In November and December the migration of labor 
reversed as the international situation eased, and a substantial number 
of men returned. 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production herein reported has been calcu- 
lated at the prices shown in table 1. 
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FIGURE 1.— Total value of mine production of gold and silver in South Dakota, 1876-1950 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold i (per Silver: (per) C9PPer* | Lead 3 (per | Zine 3 (per 


Year fine ounce) | fine ounce) pound) pound) pound) 
10105. O . ated wt tel ot we $35 $0. 808 $0. 162 $0. 109 $0. 122 
ͤÜ˙Ü¹Ü.w¹AAA ⁰y 905 . 210 144 121 
jv. MOM ! 35 905+ . 217 179 133 
e ß. 35 905+ 197 158 124 
LEE 35 . 905+ 208 135 142 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 
! Treasury buying price for newly mined silver: Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 
31, 1947—$0.905; 1948-50—$0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 includes 
bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in South 
Dakota, 1946-50, and total, 1876-1950, in terms of recoverable metal ! 


Manes produc: Gold (lode and placer) | Silver (lode and placer) 
g du 
ns 


Fine ounces Value Fine ounces| Value 


—— — — — —ä— n te. E E Eh 


872, 242 312, 247 | $10, 928, 645 86, 901 $70, 216 
939, 384 407, 194 14, 251, 790 111, 684 101, 074 
1, 005, 339 377,850 13, 224, 750 94, 693 85, 702 
1, 230, 172 464, 650 16, 262, 750 109, 383 98, 997 
1,391,162 567, 996 19, 879, 860 142, 065 128, 576 
(2) 22, 863, 991 | 581,836, 894 | 10, 145, 834 7,314, 407 
— AAA eS ee 
Zinc 
Total 
value 
Short tons | Value | Short tons | Value | Short tons | Value 

A A PO MS EA E AMA A $10, 998, 861 
CCW 8 19 $4, 598 14, 359, 766 
i:: AA ET 16 29 7,714 13, 323, 894 


——— Pl N—E—m3fur PP | a 
be ee | ILIL——————Á————| ——ññ— —— | —œ—— — — — 


265 56, 406 | 589, 311, 969 


! Includes recoverable metal content of gravel washed (placer operations); ore milled; old tailings or slimes 
retreated; and ore or old tailings shipped directly to smelters during the calendar year indicated. For 
Production of gold and silver in South Dakota in earlier years, see Mineral Resources, 1913, pt. 1, p. 42; 
KE Resources, 1922, pt. 1, p. 194; and subsequent volumes of Mineral Resources and Minerals Year- 
? Figure not available. 


TABLE 3.—Mine production of gold and silver in South Dakota in 1950, by months, 
in terms of recoverable metal 


Gold Silver Gold Silver 
Month (fine (fine Month (fine (fine 
s ounces) ounces) ounces) ounceg) 
EE EA ee EESE, 8 
där ees 47, 491 12, 930 || September 49, 144 12,045 
M. ruary..... „ 43, 830 11,835 || October 51, 239 12, 585 
coe „5 46. 725 11,390 || November 43, 481 11, 065 
"n. t 48, 040 11,675 || December...............- 42, 079 11, 235 
ay mee ceed 48, 194 11, 650 — ſ — 
tae O T 48, 913 11, 655 Total: 19500. 567, 996 142, 065 
n 7 PDT 48, 556 11, 690 1949. ........ 464, 650 109, 383 
Ugüst.. |... 50, 304 12, 310 
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MINE PRODUCTION BY COUNTIES 


During both 1949 and 1950 all gold and silver produced was from 
mines in Lawrence County. In 1949 a small quantity of lead was 
produced in Lawrence County. There has been no reported pro- 
duction of zinc in South Dakota since 1948 and no production of 
copper since 1944. Virtually all of the gold, silver, copper, lead, and 
zinc produced in South Dakota has come from mines in the mountain 

up known as the Black Hills, which is situated chiefly in Custer, 
awrence, and Pennington Counties. Most of the gold, silver, lead, 
and zinc has been produced from mines in Lawrence County and 
most of the copper from mines in Pennington County. No produc- 
tion of gold or silver has been recorded from mines in Custer County 
since 1941. 


MINING AND METALLURGICAL INDUSTRY 


Details of mining and milling in South Dakota are given in the 
following Review Counties. The tables that follow show the 
quantity of material treated and the gold and silver recovered by 
amalgamation and cyanidation. The Homestake Mining Co. treats 
its ore by both amalgamation and cyanidation, accounting for a 
duplication of tonnage in the two tables. 


TABLE 4.—Gold and silver bullion produced at mills in South Dakota by amal- 
gamation, 1946-50 


Ore Gold in Silver in 
Y ear treated bullion bullion 
(short tons) (fine ounces) (fine ounces) 


A A ] 0 793, 034 197, 425 35, 498 
LU EE A 8 849, 123 262, 257 52, 057 
JJ ͤ ]³ĩðͥA ³ðWA ⅛ -v . A 896. 982 250. 782 72. 100 
//ããõ¶ũ Ee 1, 112, 193 312, 676 

jp, A y y 8 265, 118 389, 473 111, 080 


TABLE 5.—Gold and silver bullion produced at mills in South Dakota by 
cyanidation, 1946-50 


Material treated (short tons) Gold In Silver tn 
Year — — —— bullion Palai 
Crude | Sands and (fine ne 
ore slimes Total ounces) ounces) 
1919 couse A Secu tu O 79, 208 783, 103 862. 311 114, 822 51, 403 
AA AD 86, 511 848, 87 935, 386 144, 8&8 59, 092 
Is . tt e ee 106, 927 896, 567 1,003, 494 126, 998 21. 669 
FOID A II : ele 117, 979 1, 112, 183 1, 230, 162 151, 950 25, 632 


E EEN 126,044 | 1,265,118 | 1,391,162 | 178, 523 30, 985 
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REVIEW BY COUNTIES 
LAWRENCE COUNTY . 


Homestake Mine.—The Homestake Mining Co. operated its mine 
in the Whitewood district through three shafts (the deepest being 
4,245 feet) and an inside winze to the 5,000-foot level. Development 
in the mine during the year included 24,649.5 feet of drifts, 13,597.5 
feet of raises and 37,764 feet of diamond drilling. The mill treated 
an average of 3,466 tons per day on a 24-hour, 7-day schedule during 
1950 compared with 3,047 tons daily in 1949. Gold and silver 
recovered are refined by the company at Lead, and virtually pure 
metals are shipped to the Denver Mint. The following data are 
extracted from the annual report of the general manager of the Home- 
stake Mining Co. for the year ended December 31, 1950: 


Ore mined in 1950 was 1,265,118 tons, which compares with 1,112,183 tons in 
1949. Bullion with value of $19,264,048.20 was produced. This is $3,580,889.15 
more than in 1949. Average realization was $15.23 per ton and metallurgical 
recovery was 97.03 percent, which again is a new record. This compares with 
$14.10 per ton and 96.98 percent in 1949. 

Increased production of ore resulted primarily from the greater number of men 
available for underground work. For the first time since the resumption of opera- 
tions, the accumulation of broken ore in shrinkage stopes was sufficient for steady 
production. The average number of men employed in the mine department 
during 1950 was 45 more than in 1949. When the international situation became 
serious, men began leaving with the result that the average number of men in the 
mine department in October was 272 less than in June. There was, however, a 
substantial increase during the last two months of the year and on December 31 
1950 there were only 56 less than on December 31, 1949. 

For the first time since the end of World War II, there was in 1950 a slight 
decrease in the operating expense per ton of ore. Such expense, exclusive of 
taxes and contributions to the Pension Trust, was 3.22 percent lower in 1950 than 
in 1949. Even with inclusion of the Pension Trust cost, the 1950 cost was 2.58 
percent lower than in 1949 although it was nearly 68 percent higher than in 1941. 

roken ore in shrinkage stopes decreased from 461,000 tons on December 31, 
1949 to 430,000 tons at the end of 1950. The reserve of developed ore, including 
broken ore, is 20,804,000 tons as compared with 21,024,000 at the end of 1949. 

The mine and plant were well maintained and are in excellent condition. 
Construction work was begun at the Yates crusher plant to add a third stage of 
crushing. Similar remodelling will be done at the Ross crusher plant. When 
completed, stamps will be eliminated in the South Mill with resultant economies 
In operation. 

Sale of electrical energv in reduced amount to the Black Hills Power and Light 
Company continued during the first half of the year. A total of 4,415,200 kwh 
was delivered to its system. Such sale was discontinued on June 30, 1950 because 
urther exteasion of the arrangement was not granted by the Federal Power 

ommission. 

Natural gas again became available during the last part of the year. Where 
economies could be effected, plants converted to coal late in 1949 were reconverted 
for the use of gas. 

Remodelling and modernization of the Homestake Recreation Building in Lead 
Were completed except for some minor details. 

he operation and output of our sawmill at Spearfish were normal. 
e Wyodak mine produced 349,560 tons of coal in 1950, as compared with 
314,197 tons in 1949. Receipts from the sale of electrical energy increased from 
$61,479.40 in 1919 to $83,815.24 in 1950. 
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Ore milled, receipts, and dividends, Homestake mine, 1946-50 ! 


Receipts for bullion + 


Ore milled product 
Year (short Dividends 
tons) 
Total Per ton 
lr EE 994 | $10, 458, 896. 22 $13. 1891 $2, 812, 992 
kt A ee ³¹¹¹wi. A A C 849, 023 13, , 720. 25 16. 2501 4, 018, 560 
191. EE 96, 862 12, 658, 138. 55 14. 1138 4, 018, 580 
O EE 1, 112 183 15, 683, 159. 05 14. 1012 4, 520, 50 
T90 A AO 1, 265, 118 19, 264, 048. 20 15. 2271 5, 525, 520 


1 From 1876 to 1950, inclusive, this mine yielded bullion and concentrates miat brought a net return of 
$513,377,199 and paid $170, 702,314 in dividends. 


Other Mines.—The Bald Mountain Mining Co.—the only other 
producer of gold and silver in the State in 1950—operated its property, 
which includes the Empire, Portland, Dakota, Clinton, Two Johns, 
Ajax-Alaska, Trojan, Foley, American Express, and “Mogul Mines 
Co.” claims. The company milled 126,044 tons of ore in its cyanida- 
tion mill for a daily average of 345 tons in 1950. The mill is operated 
three shifts 7 days a week and has a rated capacity of 370 tons. 
Development in the mine during 1950 included 5,349 feet of crosscut 
and 100 feet of diamond drilling. 


Texas 


Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 


By F. F. Netzeband and Alice Feltch 


A 
GENERAL SUMMARY 


Mus production of gold, silver, copper, and lead from Texas 
during 1950 was valued at $39,598 compared with $55,003 for 1949. 
The R. I. Carr operations in Presidio County was the sole producer 
m 1950. In 1949 there had been four producers, located in Culberson, 
Hudspeth, and Presidio counties. Lead accounted for 88 percent 
of the total value, silver 6 percent, gold 4 percent, and copper 2 percent. 
No zinc was reported from Texas crude ore in 1950. Considerable 
zinc was produced from hot slags of the lead smelter, but these are 
credited to the various mines on the basis of the assay report of the 
ore and are thus apportioned to the States from which they were 
produced. i | 

All tonnage figures are short tons and “dry weight”; that is, they 
do not include moisture. 

The value of the metal production reported herein has been cal- 
culated at the prices shown in table 1. 


TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold ! (per [Silver ? (per Copper? | Lead ? (per | Zinc 3 ( 
fine ounce) | fine ounce) |(per pound) Sound). pound) 


— •—2»̃ůů—ů—ñůů————— —— —324I6ͤ uv ——MÀM— — ÁÀ— 


DONG arri cu ³ð K ĩð d EEN $35. 00 $0. 808 30. 162 $0. 109 $0. 122 
KEEN 35. 00 . 905 210 .144 . 121 
/// A ͤ DELL d 35. 00 . 905+ 217 179 133 
e O ee ec 35. 00 . 9054- 197 158 .124 

7 3 35. 00 . 905 208 135 . 142 


! Price under authority of Gold Reserve Act of Jan. 31, 1934. 

? Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946 to Dec 
31, 1947—$0.905; 1948-50—$0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-47 
Ineludes bonus payments by Office of Metals Reserve for overquota production. 


MINE PRODUCTION 


Since 1947, lead has been the principal metal produced in Texas, 
and in 1950 its value was nearly 16 times greater than that of silver— 
the principal metal produced in the State from 1885 to 1946. With 
the closing of the Presidio mine in Presidio County in 1942 and the 
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Hazel mine in Culberson County in 1941, output of silver has de- 
creased markedly. Table 2 shows the annual output of ore and the 
quantity and value of the metals recovered from Texas mine produc- 
tion from 1946 to 1950 as well as total metal production from 1885 
to 1950. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Texas, 
1946-50, and total, 1885-1950, in terms of recoverable metal ! 


TT Gold Silver 
snor 
Fine ounces Value Fine ounces Value 
1948 EE S EEEE A id 6, 705 9 $315 42, 922 $34, 681 
NOE oc ee etd th Rely erie EM: 4, 552 45 1,575 20, 547 18, 595 
191998888. ee EEN 1, 850 7 1, 995 3, 065 2. 774 
A A 8 2, 140 40 1, 400 2, 691 2, 435 
LR GE 5 49 1,715 2, 454 2, 221 
1885-1950 (3) 8,481 | 230,780 | 33,297,120 | 23,441,086 
Lead Zine 
Total 
Year 
Short Short value 
tons Val tons Value 
18% tee ees 47 $10, 246 44 $10, 736 $56, 950 
lr TEE 78 22, 404 2 5, 324 50, 47 
1048 EE 170 60, 8000 75, 611 
j|": . he MEME 132 E Eer OS 55, 003 
1950 A 129 4. 8000 39, 598 
1885.190500 5.344 | 659, 561 810 | 122, 551 | 24, 846, 811 


! Includes recoverable metal content of ore shipped during the calendar year indicated. 

2 All of 1950 production was from one mine in Presidio County, which produced lead ore. 

1 Data not available. 

* Does not include zinc and lead recovered by the slag-fuming plant at the El Paso smelter from old ac- 
cumulated slag resulting from operations in previous years. 


TABLE 3.—Mine production of gold, silver, copper, and lead in Texas in 1950, 
by months, in terms of recoverable metal 


Month Gold (fine | Silver (fine! Copper ¡Lead (short 

ounces) ounces) (short tons) tons) 
EA 8 3 139: AA 6 
ö ⁵˙“ruUñVüſ 8 9 5⁵¹ 1 2¹ 
d C mmDMhö;.ss . 8 8 4400%)½%% „„ 16 
EE ¹˙¹ uA ⁰˙ AAA mt A 3 1 a 8 
))))Võ E ER et E E HS A ouNsy 4 N 17 
Ill TU ⅛ Ku ðͤ K Em 8 230 A AAA 20 
r ³ 2 aE > A E AA 7 
II//öõ]³⁰˙ͥwi.. ³ ³ ³ AAA ⁵ĩðâ2v 8 4 00 10 
ebe 8 2 135 a 6 
October PE A A bag 2 „„ 5 
, ³·wwm-- mmm ĩÄWA 6 stow lament 1 65 o eS 5 
Ge le EE EE 3 47 1 8 
Total: IO srl bae 49 2,454 2 129 
E REH 40 2, 691 24 132 
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METALLURGICAL INDUSTRY 


The smelting and refining industry was an important segment of 
Texas industrial activity during 1950 and continued to surpass the 
State mine production in value. Smelters operating in Texas during 
1950 included two zinc-retort, one copper, one lead, one antimony, 
and one tin; there were also one electrolytic zinc refinery and one 
electrolytic copper refinery. 

The American Smelting € Refining Co. continued to operate lead 
and copper smelters at El Paso, treating ores purchased from mine 
Operators in Arizona, Colorado, Missouri, New Mexico, Texas, and 
Utah, as well as ores from Mexico, Tasmania, Central America, 
Canada, South-West Africa, and Arabia. The company electrolytic 
zinc refinery at Corpus Christi treated concentrates from New Mexico, 
Colorado, Arizona, and Mexico. The company gas-fired retort zinc 
smelter at Amarillo handled ores and concentrates from Arizona, 
California, Colorado, New Mexico, Utah, and Texas. 

The Machovec smelter of the American Zinc Co. of Illinois at 

umas operated throughout 1950 on concentrates from Arizona and 

ew Mexico and zinc fume from slag-fuming plants in Utah and 
Idaho, as well as some concentrates of foreign origin. 

The Nichols electrolytic copper refinery at El Paso continued to 
refine copper anodes from the Phelps Dodge Corp. smelters in Arizona. 
This plant also produced copper sulfate. 


REVIEW BY COUNTIES 


ës 3 
Presidio County. R. I. Carr continued to produce lead ore from 
3 properties in the famous Shafter district. This ore was shipped 

e American Smelting & Refining Co. smelter at El Paso. Silver, 
gold, and copper were also recovered from these ores during 1950. 
0 other mine production was reported from Texas in 1950. 


Utah 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Paul Luff 


A 
GENERAL SUMMARY 


UCH more intensive copper mining in Utah in 1950 than in 
1949 resulted in a record output of gold in the State, the largest 
output of copper since 1944, and a gain in output of silver; the 
production of lead and zinc, however, decreased materially. Com- 
pared with 1949, the output of gold increased 143,493 ounces (46 
percent), silver 358,928 ounces (5 percent), and copper 81,385 short 
tons (41 percent); lead production declined 8,319 tons (16 percent) 
and zinc 8,992 tons (22 percent). Output of copper ore increased 
10,125,367 tons (48 percent), but that of zinc-lead ore declined 262,495 
tons (31 percent). 

Utah remained the second-largest copper-producing State (Arizona 
was the largest) and ranked second in gold and silver, third in lead, 
and ninth in zinc. 

The value of the five metals in 1950 (exceeded only by that for Ari- 
zona) was $159,415,431, the highest in the State's history and 31 per- 
cent greater than the value of $121,649,828 in 1949. Of the total 
value in 1950, copper contributed 73 percent, gold 10 percent, lead 
more than 7 percent, zinc less than 6 percent, and silver 4 percent. 
The value of the metals recovered from copper ore was $132,624,200 
in 1950 (83 percent of the State total from all ores), and that recovered 
from zinc-lead ore was $23,854,200 (15 percent of the State total). 

In 1950, 93 percent of Utah's gold production, 68 percent of its 
silver, more than 99 percent of its copper, 56 percent of its lead, and 
51 percent of its zinc were recovered from copper ore and zinc-lead 
ore mined in the West Mountain (Bingham) district, Salt Lake 
County. The remainder of the gold, silver, copper, lead, and zinc 
was recovered largely from zinc-lead ore and siliceous ores mined in 
the Park City and Tintic districts. 

All tonnage figures are short tons and “dry weight”; that is, they do 
not include moisture. 

The value of metal production reported herein has been calculated 
at the prices shown in table 1. 
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TABLE 1.—Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold ! Silver: Copper 3 Lead 3 Zinc 3 
Year (per fine (per fine (per (per (per 

ounce) * ounce) pound) pound) pound) 
Di ⁵ ⁵⁵ ¼ͤ: 8 $35. 00 $0. 808 $0. 162 $0. 109 $0. 122 
EE EEN 35. 00 905 . 210 144 121 
Meed mm RN 35. 00 905+ .217 179 133 
MS da rie Sard chee Palate 35. 00 905+ .197 158 124 
|) 3 | Re ele ME A 35. 00 . 905+ . 208 135 142 


4 Price under authority of Gold Reserve Act of Jan. 31, 1934. 
buying price for newly mined silver. Jan. 1 to June 30, 1946—4$0.71111111; July 1. 1946, to 
Dee 31, 1947—$0.905; 1948-50—$0.9050505. 
1 Yearly average weighted rice of all es of primary metal sold by producers. Price in 1946-47 in- 
cludes bonus payments by Office of Me Reserve for overquota production. 


TABLE 2.—Mine production of gold, silver, copper, lead, and zinc in Utah, 1946- 
50, and total, 1884-1950, in terms of recoverable metal ! 


Mines producing Gold (lode and placer) | Silver (lode and placer) 

Ore (short RAEE PORRAS 8 C 
Y ear —————— tons) 
Lode Placer Fine ounces Value Fine ounces Value 
1 88 1 | 13,245, 691 178,533 | $6, 248, 655 4,118,453 | $3,327, 710 
E APP 118 2 | 30,383, 114 421,662 | 14,758, 170 7, 780, 032 7, 040, 929 
AB o 118 2| 25,741, 911 368, 422 | 12,894, 770 8, 045. 329 7, 281, 429 
S 93 2| 21,993,407 314,058 | 10, 992, 030 6, 724, 880 6, 086, 356 
oo 84 2| 31,855,601 457,551 | 16,014, 285 7. 083, 808 6, 411, 204 
1884-19500 PO 2679, 576, 781 | 12,204,671 | 327, 388, 525 | 748, 806, 568 | 550, 905, 680 
Copper Lead Zinc 
Y ear SSS EE Tota value 
Short tons Value Short tons Value Short tons Value 

1966. 114, 284 $37, 028, 016 30,711 | $6, 694, 998 28,292 | $6, 903, 248 $60, 202, 627 
1947. 266, 533 111, 943, 860 49,693 | 14,313, 024 43,673 | 10, 568, 866 158, 624, 849 
1948— 227, 007 98, 521, 038 55,950 | 20,030, 100 41,490 | 11, 036, 340 149, 763, 677 
149... 197, 245 77, 714, 530 53,072 | 16, 770, 752 40,670 | 10, 086, 160 121, 649, 528 
11 222. 278,630 | 115, 910, 080 44,753 | 12,083,310 31,678 | 8, 996. 552] 159,415, 431 


1884-1950. 5, 869, 856 | 1, 776 479, 997 | 4,622,513 | 552, 454, 760 | 1,140,522 | 178, 659, 859 | 3, 385, 888, 821 


! Includes recoverable metal content of gravel washed (placer operations), ore milled, old tailings or slimes 
retreated, and ore, old tailings, or copper precipitates shipped to smelters during the calendar year indicated. 
? Figures estimated for certain years before 1901. 


TABLE a Mine production of gold, silver, copper, lead, and zinc in Utah in 1950, 
by months, in terms of recoverable metal 


Gold (fine Silver (fine |Copper (short| Lead (short | Zinc (short 


ounces) tons) tons) tons) 

574, 409 22, 859 3, 943 2, 926 
568, 174 21, 409 3, 851 2, 947 
636, 789 4, 592 3, 356 
617, 790 22, 450 4, 618 3, 408 
659, 789 5, 051 3, 461 
638, 114 21, 489 5, 035 3, 346 
466, 590 , 239 1, 561 1, 339 
990 26, 850 1, 486 1, 046 

568, 790 4, 009 2, 981 2, 161 
519, 792 ; 3, 056 2, 036 
614, 790 24, 304 3, 807 2, 635 
654, 791 23, 954 4,772 3, 017 
7, 083, 808 630 44, 753 31, 678 
6, 724, 880 197, 245 53, 072 40, 670 
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Gold.—In 1950 Utah's output of recoverable gold increased to 
457,551 fine ounces, the highest annual output in the State's history. 
Most of the gold produced in Utah is a byproduct of copper ore, and 
in 1950 this class of ore yielded 413,090 ounces of gold—-145,199 
ounces (54 percent) more than in 1949. The Utah Copper mine at 

ingham accounted for all the increase. Zinc-lead ore supplied 
37,324 ounces of gold in 1950, an increase of only 882 ounces (2 per- 
cent) over 1949. More than 96 percent of the gold recovered from 
zinc-lead ore came from the Park City region and West Mountain 
(Bingham) district. 

the total gold in 1950, 90 percent came from copper ore, 8 from 
zinc-lead ore, and most of the remainder from silver ore, gold-silver ore, 
and lead ore. Four ounces of gold were recovered from placers in 
Grand and Millard Counties. The West Mountain (Bingham) 
district supplied 94 percent of the State total, the Park City region 5, 
and the Tintic district about 1 percent. Output of gold in the West 
Mountain (Bingham) district increased 50 percent from 1949 and in 
the Park City region 24 percent, but in the Tintic district it declined 
36 percent. 
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FIQURE 1.—Value of mine production of gold, silver, copper, lead, and zine in Utah, 1870-1950. 
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The leading gold producers in Utah in 1950—each with an output 
exceeding 1,000 ounces of recoverable metal were as follows: Utah 
Copper mine in the West Mountain (Bingham) district; the property 
of the New Park Mining Co. in the Park City region; United States 
& Lark group in the West Mountain (Bingham) district; Chief Con- 
solidated Mining Co. property in the Tintic district; and Daly No. 1 
waste dump and Park Utah Consolidated property in the Park Cit 
region. These six properties furnished 99 percent of the State gold. 

Silver.—Utah's output of recoverable silver in 1950 was 7,083,808 
fine ounces, a 5-percent gain over 1949. Copper ore supplied 3,312,949 
ounces—1,079,241 ounces (48 percent) more than in 1949—and zinc- 
lead ore 2,849,674 ounces—828,059 ounces (23 percent) less than in 
1949. More than 99 percent of the silver recovered from copper ore 
came from the West Mountain (Bingham) district, and 96 percent of 
the silver recovered from zinc-lead ore came from the Park City 
region, Tintic district, and West Mountain (Bingham) district. 
Copper ore furnished 47 percent of the State silver in 1950, zinc-lead 
ore 40 percent, and silver ore and gold-silver ore 10 percent; the re- 
mainder came principally from lead ore. Output of silver increased 
15 percent in the West Mountain (Bingham) district and 1 percent 
in the Tintic district but declined 10 percent in the Park City region. 

Utah properties that produced more than 150,000 ounces of re- 
coverable silver each in 1950 were as follows: Utah Copper mine, 
United States & Lark group, properties of Chief Consolidated Mini 
Co. and New Park Mining Co., Daly No. 1 waste dump, Butterfield 
group, and Park Utah Consolidated Mines Co. property. These 
seven producers contributed 92 percent of the State silver. ' 

Copper.—In 1950 Utah’s output of recoverable copper increased to 
278,630 short tons, the largest output since 1944. This resulted from 
continuous operations throughout the year at the Utah Copper open 
pit in Bingham Canyon, the State’s only large producer. Opera- 
tions were maintained throughout the year on a schedule of 6 days per 
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FIGURE 2.—Mine production of copper in Utah, 1944-50, by months, in terms of recoverable metal. 
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week and three shifts per day. The United States & Lark group, also 
at Bingham, was the only other Utah property to produce more than 
a million pounds of recoverable copper in 1950. These two producers 
contributed more than 99 percent of the State copper. 

Lead.—Despite a good demand for lead and favorable metal prices 
during the last half of 1950, Utah’s output of recoverable lead in 1950 
(44,753 short tons) was the smallest since 1946 and showed a loss of 
16 percent from that in 1949. This loss resulted mainly from the 
shut-downs, because of a fire and labor difficulties, at the United 
States & Lark property at Bingham, the largest producer of zinc-lead 
ore in the State. In 1950 zinc-lead ore from the West Mountain 
(Bingham) district supplied 25,240 tons of lead (56 percent of the 
State total), the Park City region 7,536 tons (17 percent), and the 
Tintic district 5,025 tons (11 percent). The remainder came largely 
from lead ore from the West Mountain (Bingham) and Ophir dis- 
tricts, silver ore from the Park City region and Tintic and West 
Mountain (Bingham) districts, and zinc-lead ore from the Rush Valley 
(Stockton) district. Output of lead in the West Mountain (Bingham) 
district was 16 percent less than in 1949, in the Park City region 12 
percent, and in the Tintic district 2 percent. 

The United States & Lark property remained by far the largest 
producer of lead in Utah, although its output in 1950 was about 15 
percent less than in 1949; it was followed by the properties of the 
Chief Consolidated Mining Co., Park Utah Consolidated Mines Co., 
New Park Mining Co., Butterfield group, Silver King Coalition 
Mines Co., Hidden Treasure mine (Ophir district), and Honorine and 
Calumet mines (Rush Valley district). These nine producers supplied 
95 percent of the State lead. 

Zinc.—Utah's output of recoverable zinc in 1950 was 31,678 short 
tons, the smallest since 1946 and 22 percent less than in 1949. This 
loss resulted mainly from the closing during part of the year of the 
United States € Lark property at Bingham and from a reduced zinc 
production from mines in the Park City, Ophir, and Rush Valley 
(Stockton) districts. In 1950 zinc-lead ore from the West Mountain 
(Bingham) district supplied 16,120 tons of zinc (51 percent of the 
State total), the Park City region 7,348 tons (23 percent), and the 
Tintic district 5,972 tons (19 percent). The remainder came largely 
from zinc-lead ore from the Ophir and Rush Valley districts and from 
zinc ore and slag from the Big Cottonwood and Smelter (Tooele) 
districts. Production of zinc in the West Mountain (Bingham) 
district was 28 percent less than in 1949, in the Park City region 11 
percent, in the Ophir district 63 percent, in the Smelter (Tooele) 
district 59 percent, and in the Rush Valley district 32 percent. Zinc 
output in the Tintic district in 1950 was nearly the same as in 1949. 

he United States & Lark property remained by far the largest 
producer of zinc in Utah, although its output in 1950 was about 27 
percent less than in 1949; it was followed by the properties of the Chief 
Consolidated Mining Co., Park Utah Consolidated Mines Co., New 
Park Mining Co., Butterfield group, Honorine mine, Cardiff mine, 
Hidden Treasure mine, and Calumet mine. These nine properties 
furnished 97 percent of the State total zinc. 
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TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1950, 
by counties, in terms of recoverable metal 


Mines producing Ore, old Gold (lode and placer) Silver 
County —— [tail in gs, ete. -~ 
Lode | Placer |(Sbort tons) pine ounces Value Fine ounces Value 


—— — fs | ee |e | ———- A 


Beaver M monu S 10, 476 48 $1, 680 2, 402 $2, 174 
Box Elder... ............ %. "Uan 53 32 
Taba 16 PEA NE 180, 809 2, 655 92,925 | 881,805 | 708, 078 
Millard................... 3 1 6 210 190 
¡IA ccs RE REX 141 352—³ 1 5 CTTJ/· een ee en ten 
Salt Lake F 115. 31, 414, 685 428, 718 | 15,005, 130 | 5,019, 321 4, 542, 739 
SamJuüan ET EE A 0" 7 024) GE, E EE, ee as ot 
rr Sere aes A T:: al EE etek eee DEE Ee 
Summit. gius 139, 137 3, 002 105, 070 556, 000 503, 208 
Tooele.. oc 25 |.......- 70 1, 367 47, 845 181, 022 163, 834 
Utah oso sse ge 100 9, 266 2⁵ 21, 875 46, 209 41. 903 
Wasatch....._......-.---- e Y] sco M 70, 503 21, 123 739, 305 396, 632 358, 972 
Washington | i REN 1 T? 
Total: 1950 84 2 | 31,855, 601 457, 551 | 16, 014, 285 7. 083, 808 6, 411, 204 
1949 93 2 | 21, 993, 467 314,058 | 10, 992, 030 | 6, 724, 880 6, 086, 356 
Copper Lead Zinc > 
County FFF TO 


Pounds Value Pounds Value Pounds Value 


!! 161, 300 $33, 550 29, 400 $3, 969 4, 000 $568 $41, 941 
Box Elder 23, 100 6V!mpĩrꝛT AO 8 4, et 
Juab.. ...............| 29836, 600 53, 373 | 12, 622, 600 | 1, 704, 051 |11, 957, 700 | 1,697,993 | 4, 346, 420 
uad Ee EE 3, 800 , 600 756 1 1 1, 209 

Eee rccte exe e mci A AA tt e at 5 
San Lake 5 555, 473, 000 115, 538, 384 | 56, 322, 400 | 7, 603, 524 33, 144, 900 | 4,706,576 147, 396, 353 

rin. i / v 
r ⁰ MP 200 27 4, 300 61 

ummit. LLL... 230, 200 47,882 | 9,341,000 | 1,261,035 | 7,736,500 | 1,098, 583 | 3,015, 778 

ÓN 419, 000 87,152 | 4,960, 600 669, 681 | 3, 360, 500 477,191 | 1,445, 703 
Utab ee 42, 700 88 489, 200 66, 042 500 , 041 143, 743 
Wasatch... ooo 604, 300 125, 694 | 5,734,800 | 774,198 | 7,112, 500 | 1,009,975 | 3,008, 144 
Washington 43, 900 9, 131 , lee eene 9, 


Total: 1950 557, 260, 000 |115, 910, 080 | 89, 506, 000 |12, 083, 310 63, 356, 00N | 8, 996, 552 |159, 415, 431 
1949..... 394, 490, 000 | 77, 714, 530 |106, 144, 000 |16, 770, 752 |81, 340, 000 |10, 086, 160 |121, 649, 828 


MINING INDUSTRY 


Low zinc and lead prices during the first half of 1950, a labor strike 
part of the year at the two principal zinc-lead districts—Bingham and 
Park City—in Utah, and a 3-month fire at the Lark zinc-lead mine 
caused & marked decline in the quantity of zinc-lead ore mined in 
Utah in 1950. Nevertheless, the State total ore mined and treated 
increased from 21,993,467 tons in 1949 to 31,855,601 tons in 1950, 
owing mainly to an increase of 10,125,367 tons (48 percent) in output 
of copper ore. Continuous operations at the Utah Copper open pit 
at Bingham, Utah's only outstanding copper mine, resulted in the 
5 output of copper ore since 1943. Of the 579,946 tons of zinc- 
ead ore mined in Utah in 1950, 316,148 tons (55 percent) came from 
the Bingham district, 122,001 tons (21 percent) from the Tintic dis- 
trict, 120,129 tons (21 percent) from the Park City region, and 14,357 
tons (2 percent) from the Rush Valley (Stockton) district. Of the 
28,363 tons of lead ore mined in 1950, 15,681 tons (55 percent) came 
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from che Bingham district, 4,303 tons (15 percent) from the Ophir 
district, and 3,353 tons (12 percent) from the Smelter (Murray) 
district. The siliceous material was largely silver ore and old tailings 
from the Park City, Tintic, and Bingham districts. One of the most 
significant projects started during the year involved the driving of 
A peus tunnel 21,300 feet long from Bingham to Lark. The project 
is being carried on under an agreement between the United States 
Smelting, Refining & Mining Co. and the Kennecott Copper Corp. 
The tunnel is being driven to permit the Kennecott Copper Corp. to 
extend its open-pit operations toward the southwest. 

Active lode mines in the State dropped 10 percent, from 93 in 1949 
to 84 in 1950; the number of active placers remained the same (2). 


ORE CLASSIFICATION 


Details of ore classification are given in the Gold and Silver chapter 
of this volume. 


TABLE 5.— Mine production of gold, silver, copper, lead, and zinc in Utah in 1950, 
by class of ore or other source material, in terms of recoverable metal 


MO Gold Sil 
sold or 0 ilver 
Source treated (fine (fine 1 as 
(short ounces) | ounces) 
tons) 
Dry gold ore 1, 234 274 1, 826 2, 170 43, 335 
Dry gold-silver oro 12, 824 1, 302 59, 540 98, 091 582, 174 
Dry silver ore 133, 946 2,691 | 489,815 313,583 | 2,712, 408 
Totales ie b Rcs 148, 004 4,327 | 551,181 413,844 | 3,337,917 
Copper ore. 31, 049, 641 | 413,090 |3, 312, 949 |? 553, 681, 586 14, 030 
Lead ore 35 28, 363 1,739 | 189,405 265,376 | 5, 772, 066 
Lead-copper ore 432 58 5, 782 31, 150 70, 302 
ZINC ere das 3 5, 535 18 4, 528 14, 001 164, 024 
Zinc-lead ore 579, 046 | 37,324 2, 849, 674 2, 780,080 | 78, 698, 136 | 61,734, 197 
TOs EE 64 31. 663, 917 | 452, 229 6, 362, 338 2 556, 772, 793 | 84, 718, 558 | 63, 232, 776 
Old tailings ¢.............-- 43, 680 991 | 170, 289 73,363 | 1,449, 525 100. 697 
Total lode mines 84 31, 855, 601 | 457, 547 7, 083, 808 |? 557, 260, 000 | 89, 506, 000 | 63, 356, 000 
Gravel (placer operations). . . // A A posce ROM 
Total: 1950 86 31. 855, 601 | 457, 551 7, 083, 808 557, 260, 000 | 89, 506,000 | 63, 356, 000 
1949........... 95 |21, 943, 467 | 314,058 16, 724, 880 |* 394, 490, 000 |106, 144, 000 | 81, 340, 000 


! Does not include operations processing only old slag or mill and smelter cleanings; data for such operations 
are, however, included in other columns. Detail will not add to totals because some rnines produce more 
than 1 class of ore. 2 

2 Includes 14,561,870 pounds recovered from mine-water precipitates. 

3 Includes 3,843 tons of zinc slag. 

4 Silver 36,841 tons, gold-silver 4,339 tons, zinc 2,500 tons. 

§ Includes 15,822,418 pounds recovered from mine-water precipitates. 


METALLURGICAL INDUSTRY 


The 31,855,601 tons of ore produced in Utah in 1950 included the 
following: 31,628,415 tons (99 percent) treated at mills (21,811,661 
tons in 1949); 223,343 tons (1 percent) shipped crude to smelters 
(164,326 tons in 1949); and 3,843 tons of old slag smelted and fumed 
(17,480 tons in 1949). 

The nine mills active in Utah in 1950 treated Utah ore and tailings 
as follows: Three plants (Arthur, Magna, and Horn Silver), 31,047,- 
220 tons of copper ore (the Horn Silver mill also treated 1,006 tons 
of lead ore); five mills (Bauer, Midvale, Silver King, Tooele, and 
United Mining Development Co.), 577,689 tons of zinc-lead ore; and one 
flotation mill in Summit County, 2,500 tons of current zinc tailings. 
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The Magna and Arthur concentrators (40,000 tons capacity each) 
of the Kennecott Copper Corp. operated continuously in 1950, except 
for a 1-day shut-down caused by collapse of a dewatering box, on 
copper ore from the Utah Copper open pit at Bingham. The Midvale 
1,700-ton concentrator of the United States Smelting, Refining & 
Mining Co. operated 10 months of the year (idle July and August 
due to a labor strike), largely on zinc-lead ore from company-owned 
properties in the West Mountain (Bingham) district and from the 
property of the New Park Mining Co. in the Park City region. The 
1,500-ton concentrator of the International Smelting & Refining Co. 
at Tooele operated throughout the year, mainly on zinc-lead ore 
supplied by operators in the Park City region and in the Tintic district; 
the copper unit at the concentrator remained idle. The 700-ton 
concentrator of the Combined Metals Reduction Co. at Bauer operated 
continuously, largely on zinc-lead ore supplied by company-owned 
or operated mines in Utah and Idaho and by the Chief Consolidated 
Mining Co. After a shut-down of nearly 16 months, the 800-ton 
concentrator of the Silver King Coalition Mines Co. at Park City began 
operating again October 16 on zinc-lead ore from the company-owned 
mine. The 500-ton concentrator of the Metal Producers, Inc. (Horn 
Suver), near Milford operated part of the year on copper ore from the 
O. K. mine and part of the year on lead ore from the Horn Silver mine. 

The Garfield copper smelter of the American Smelting & Refining 

Co. operated continuously, principally on copper concentrates from 
the Magna and Arthur mills, siliceous crude ore from mines and 
dumps in the Park City, Tintic, and Bingham districts, and iron 
concentrates from the Bauer, Tooele, and Midvale mills. ‘The Midvale 
lead smelter of the United States Smelting, Refining & Mining Co. 
operated 10 months of the year and treated lead concentrates, lead 
ores, gold and silver ores, and dump slag, chiefly from company- 
owned properties in Utah. The Tooele lead plant of the Internationa} 
Smelting & Refining Co. operated all year in conjunction with the 
company zinc-fuming plant and treated zinc-lead ore, lead ore and 
concentrates, and zinc ore and old slag from both company and cus- 
tom sources. The fuming plant treated a total of 87,761 tons of 
current hot slag, old cold slag, and crude ore in 1950 compared with 
107,774 tons in 1949; output in 1950 was 15,835 tons of zinc fume, 
averaging 74.17 percent zinc and 2.46 percent lead, and 2,312 tons of 
lead fume, averaging 50.56 percent lead and 18.36 percent zinc. The 
company copper smelter at Tooele remained idle all of 1950. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1950, 
by method of recovery, in terms of recoverable metal 


Gold Silver ; 
Method of recovery (fine (fine Copper hen eine 
ounces) | ounces) (pounds) (pounds) (pounds) 
EEN A E EE A 
Smelting of: 

)))ö§Ü⁰¹.ꝛA E 5, 873 747, 875 743, 662 9, 081, 219 1,059, 867 

Old Goilngg s 00an 990 170, 169 13, 188 ], 446, 653 83, 250 
Old slag and mill and smelter 

CIGATHUPS. dust 837 50, 419 376, 555 818, 140 890, 083 

Concentrate 1. 449,847 | 6,115,345 | 541,504, 725 78, 159, 988 61, 322, 800 

Precipitates (copper)?..............|...-------].---------- E SN E BE 

err / 457. 551 7, 083, 808 557, 260, 000 89, 506, 000 63, 356, 000 

— 314,058 | 6,724,580 | 394. 400. 000 | 106, 144,000 81, 340, 000 

! Includes concentrate produced from 2,500 tons of zinc tailings. 2 All from Salt Lake Countv. 
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TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Utah in 1950, 
by method of recovery (except placer) and class of material processed, in 
terms of recoverable metal ! 


A. For ore and old tatlings treated at mills 


Concentrate shipped to smelters and recoverable metal 


rea oncen- 
(short tons)| trate Gold Silver 


Copper Lead Zinc 
(short ounoss) | ounees) (pounds) | (pounds) | (pounds) 


BY COUNTIES 


Beaver................ 10, 426 308 42 2, 151 155, 600 16, 745 1, 800 
PL POCO PN YEN 120, 489 23, 491 820 550, 817 128,987 | 9,672,913 | 11, 704, 209 
Salt Lake 31, 355, 831 951, 263 | 426, 044 | 4, 821, 377 2555, 062, 320 | 50, 6 | 32, 308, 957 
Summit 9 17. 804 1, 447 , 925 3 8, 596, 062 | 7,600, 707 
'Tooele................ 18, 922 6, 448 369 102, 068 76,383 | 3,149,508 | 2,492.254 
Utaáli....—..- o ooo ee 118 3 2 691 500 16, 519 13, 073 
Wasatch............... 70, 480 17,068 | 21,123 395, 316 604,000 | 5,730,000 | 7,111,800 
Total: 1950...... 31, 628, 415 | 1,016, 474 | 449,847 | 6,115, 345 |2556, 066, 595 | 78, 159, 988 | 61, 322, 800 
1949...... 21, 811, 661 827, 219 | 305, 047 | 5, 894, 423 2392, 957, 349 | 96, 895, 957 | 77, 884, 012 


BY CLASS OF CONCENTRATE 8HIPPED TO 8MELTERS 


Copper 32 UE Li 846, 448 | 412, 569 | 3, 201, 062 |2553, 295, 670000 

¿A IA 8 66, 533 | 23,122 | 2, 284, 854 1, 667, 912 | 70,566, 413 | 1, 935, 086 

VAN a E WT 57, 794 , 658 393, 864 848,955 | 5, 902,745 | 59,189, 418 

Zinc-lead.........................- „ 14 1 ene ners 

Iron (from zinc-lead ore)........... 45, 686 8, 498 144, 651 254,058 | 1,687, 180 106, 396 
Total 1950................... 1, 016, 474 | 449, 847 | 6,115,345 |2556, 066, 595 | 78,159, 988 | 61, 322, 800 


B. For ore, old tailings, etc., shipped directly to smelters 


Material 
treated 
(short tons) 


Gold (fine 
ounces) 


Bilver (fine 
ounces) 


Lead Zinc 
(pounds) | (pounds) 


Beaver... cera en ucc 50 6 251 5, 700 12, 655 2, 200 
Box Eda 159 E VE 32 hh A 
E A E senses 60, 320 1, 835 330, 988 127,613 | 2, 949, 687 253, 491 
A AAA 70 3 210 : , 600 1 
epi! Me 8 , TEA, E KEE 
Salt Lake 58, 854 2, 674 197, 944 410,680 | 5,344, 154 745, 943 
Ban JUDO EEN AAA A Ir IA 
SSC AA | irai AAN ⁵¼.ù 8 
SUD oa ccacc cial 86, 988 1,555 313, 075 191, 395 744, 938 135, 793 
Noelle 311, 448 998 78, 954 342,617 | 1,811,097 868, 246 
Utali. EEN 9, 148 623 45, 608 42, 1 427 
P/ ^ 124 8 1,316 300 4, 800 700 
Washington 109 1 8⁵ 43, 900 200 AA 
Total: 1950.............. 3 227, 186 7, 700 968, 463 1,193, 405 | 11, 346, 012 2, 033, 200 
Ad coco 4 181, 806 8, 999 830, 457 | 1,532,651 | 9, 248, 043 3, 455, 088 
BY CLASS OF MATERIAL 
Dry gold a˙umüm—n j 1, 234 274 1, 826 2, 170 43,335 |............ 
Dry gold-silver............... 17,163 1, 576 76, 862 108, 991 832, 174 22, 427 
Dry silver.................... 170, 787 3, 467 642, 662 375, 871 | 3, 909, 061 83, 350 
Goh 2, 421 521 20, 987 385, 916 14,030 |............ 
led. JJ 8 27, 357 1. 730 188, 847 264,576 | 5,755,321 84, 844 
Lead-copper.................- 432 5, 782 31,150 70, 302 |............ 
If 5, 535 18 4, 528 14, 601 164, 024 1, 411, 935 
Zinc-lead..................... 2, 257 56 26, 969 10, 130 557, 765 
Total 1950 3 227, 186 7, 700 968, 463 | 1,193,405 | 11, 346, 012 2, 033, 200 


1 No bullion produced in 1950. 

? Includes copper recovered from smelting of mine-water precipitates as follows: 1950—14, 561, 870 pounds; 
1949—15,822,418 pounds. 

3 Includes 3,843 1 tons of old slag. 

4 Includes 17,480 tons of old slag. 
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Construction of the $16,000,000 copper refinery of the Kennecott 
Copper Corp. and the copper-anode plant of the American Smelting & 
Refining Co., both at Garfield, was completed in September, and the 
first shipment of wire bars was made October 17. Wire bars will 
constitute the principal production of the refinery, although some 
cathode sheets will be shipped as well. 


TABLE 8.— Mine production of gold, silver, copper, lead, and zinc in Utah in 1950, 
by method of recovery (except placer) and class of material processed, in 
terms of gross metal content ! 


Gross metal content 


Quantity 
Class of material treated Gold Silver 
(short tons) (fine (fine Copper Lead Zine 
ounces) | ounces) (pounds) (pounds) | (pounds) 
ORE AND OLD TAILINGS TREATED AT MILLS 
Copper PTT 31,047, 220 | 574,648 | 3,890,249 | 594, 241, 7100 4 ..........- 
JJC ͤ (K 1. 006 13 700 1. 000 22, 000 5, 
Al, A AA 2, 500 3 300 500 10, 000 50, 
Zinc-lead...... .............. 571, 689 47,996 | 3,271,198 3, 836, 795 90, 339, 057 78, 883, 157 
Total: 1950. ..........| 31,628, 415 622, 660 7,162, 447 598, 080, 005 90, 371, 057 938, 1 
1949... ........| 21, 811, 661 420,793 | 7,021,319 | 415,449,070 | 110,010, 289 | 102, 158, 


CONCENTRATE SHIPPED TO BMELTERS 


Copper 846, 448 | 412,569 | 3,291,962 1 564, 588, 831 |_-......-...-.Í..-.....ooo. 
ADO SERE RUN 533 í 2, 284, 2,183,549 | 72,945,287 | 8,414,764 
Ce EE 57, a 5, 660 394, 053 893, 919 6, 218, 999 | 60, 742, a 
Iron (from zinc-leed ore) 45,686 | 8498 | 144,651 | 267,629 | 2,408,566 | 2,347, 082 
Total: 1950. 1,016,474 | 449,849 | 6,115,534 | 1 567, 933, 928 | 81,576,604 | 71,506, 565 
1949. 827,219 | 305,065 | 5, 904, 1781401, 547,873 | 101,099,954 | 91,807, 722 


ORE, OLD TAILINGS, ETC., SHIPPED DIRECTLY TO SMELTE RS 


Dry gold.................... 1, 234 274 1, 826 2, 257 65, 35 
Dry gold-silver............- 17, 163 1, 576 76, 862 112, 592 1, 213, 313 41, 143 
Dry silver 170, 787 3, 467 642, 662 392, 388 5, 975, 703 635, 610 
popper 7 bag dd 2, 421 521 20, 987 399, 998 i 
77%» em NEN 27, 357 1, 730 188, 847 349, 865 , 066, 1, 501, 541 
Lead-copper__..........---- 5, 782 37,114 | 76,089 |............ 
EE 2 5, 535 26 5, 238 34, 520 169, 382 1,772, 734 
Zinc-lead.............---.--- 2, 257 56 26, 969 12, 035 567, 567 , 045 
Total: 1950..........- 2 227, 186 7, 708 969, 173 1,340,769 | 14,154,615 | 4,490,073 
1949........... 3 181, 806 9, 003 830, 848 1, 629, 073 12, 201, 991 5, 372, 357 


SE copper content of mine-water precipitates as follows: 1950—14,858,820 pounds; 1949—16,063,930 


3 Includes 3,843 tons of old slag. 
Includes 17,480 tons of old slag. 


REVIEW BY COUNTIES AND DISTRICTS 
BEAVER COUNTY 


Beaver Lake District.—Metal Producers, Inc., operated the O. K. 
mine 3 months in 1950 and hauled 9,420 tons of dump ore to its 
500-ton flotation mill near Milford; the mill recovered 323 tons of 
concentrate containing 33 ounces of gold, 1,593 ounces of silver, and 
158,907 pounds of copper. In addition, 32 tons of mine copper ore 
Were shipped to the smelter at Garfield. 
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Granite District.—Output in 1950 was 10 tons of carbonate zinc-lead 
ore shipped to a smelter from the Beaver View group near Milford. 

San Francisco District.—Metal Producers, Inc., worked the Horn 
Silver mine 6 months in 1950 and hauled 1,006 tons of lead ore to its 
500-ton flotation mill, which recovered 45 tons of concentrate con- 
taining 9 ounces of gold, 558 ounces of silver, 925 pounds of copper, 
17,138 pounds of lead, and 2,365 pounds of zinc. Leasing opera- 
1 at the Horn Silver mine also produced 8 tons of high-grade lead- 
silver ore. 


BOX ELDER COUNTY 


Lucin District.—A. W. Jeffs and the Copper Mountain Co. worked 
the Copper Mountain (Salt Lake Copper) group near Montello, Nev., 
a few months in 1950 and shipped 153 tons of ore containing 32 ounces 
of silver and 23,670 pounds of copper. 


JUAB COUNTY 


Fish Springs District.—Lessees operated the Utah Mine group near 
Callao in 1950 and shipped 42 tons of ore containing 1 ounce of gold, 
2,540 ounces of silver, 253 pounds of copper, 36,326 pounds of lead, 
and 5,000 pounds of zinc. A small lot of lead-silver ore was produced 
from the West Utah claim. 

Mount Nebo (Mona) District.—Zinc ore (15 tons) was produced 
RS the Little Eva mine and lead ore (8 tons) from the Vagabond 
claim. 

Tintic District.—The Tintic district lies in both Juab and Utah 
Counties. "Table 10 gives metal production in each section of the 
district in 1950, as wel as the district total for prior years. 

Chief Consolidated Mining Co. operated throughout the year its 
Chief No. 1 and Eureka Hill mines and old tailing dump in the Juab 
County part of the district. The company output of ore in 1950 was 
by far the largest in the entire district. According to the company 
annual report for 1950, the Chief No. 1 mine produced 116,573 tons of 
zinc-lead ore, 13,920 tons of siliceous silver ore, and 4,062 tons of lead- 
silver ore; and the Eureka Hill mine produced 1,350 tons of siliceous 
silver oré and 54 tons of lead-silver ore. All the ores together con- 


TABLE 10.—Mine production of gold, silver, copper, lead, and zinc in Tintic 
district, Juab and Utah Counties, Utah, 1946-50, and total, 1869-1950, in terms 
of recoverable metal | 


Mines |Ore and old Gold (fine| Silver (fine Copper| Lead Zinc 


pro- tailings (short (short | (short | Total value 
ducing (short tons)| 9UBCes) ounces) tons) | tons) | tons) 

a MERERI y ͤ v ͤ d MILD MEN 
S 19 132. 326 17, 799 619, 724 225 4,239 | 3,710 | $3,025, 794 
as 167, 384 15, 385 1, 076, 726 550 6,166 | 3, 969 4, 480, 038 
o 21 175, 897 11,007 1, 123, 460 501 5,970 | 3,680 4,735, 701 
i NOE DNO 15 160, 44 5,133 914, 150 263 6,676 | 6,082 4, 728, 316 
Juab County.. 11 180, 698 2, 653 879, 098 128 | 6,285 | 5,973 | 4, 338. 026 
Utah County.. 7 9, 172 624 45, 624 21 235 12 139, 005 
Total 1950... 18 189, 870 3,277 924, 722 149 6,590 | 5,985 4, 474, 031 
Tota] 1869-1950 115, 572, am 2, 623, 175 | 263, 854, 787 | 122, 836 | 957, 261 | 54, 214 | 411, 945, 028 


—— A 


! Figures estimated for certain years before 1901. 


1598 MINERALS YEARBOOK, 1950 


tained 2,904 ounces of gold, 829,276 ounces of silver, 15,571,543 pounds 
of lead, and 16,664,001 pounds of zinc. In addition, the compan 
shipped 33,325 tons of old tailings containing 700 ounces of Gerd 
130,000 ounces of silver, 46,000 pounds of copper, and 1,600,000 
pounds of lead. Most of the Chief No. 1 zinc-lead ore was shipped 
to the custom flotation mill of the Combined Metals Reduction Co. 
at Bauer. 

. Lessees worked other properties in the Juab County part of the 
district; shipments in 1950 comprised 5,901 tons of silver ore and 131 
tons of lead-silver ore from the American Star mine; 5,296 tons of 
silver ore, 1,467 tons of zinc-lead ore, 422 tons of gold-silver ore, and 
115 tons of lead ore from the Godiva mine; 1,856 tons of gold-silver 
ore and 122 tons of lead ore from the Centennial-Beck-Victoria group; 
1,175 tons of gold-silver ore from the Empire group; 366 tons of lead 
ore and 300 tons of zinc-lead ore from the Chief No. 2 mine; 97 tons of 
silver ore from the Showers waste dump; 93 tons of gold-silver ore 
from the Victor group; and small lots of lead ore and silver ore from 
the Bonnie Lee and Windridge claims. 

In the Utah County part of the district, 4,339 tons of old gold-silver 
tailings were shipped from the Harold dump; 1,700 tons of gold-silver 
ore and 42 tons of zinc-lead ore from the Mountain View group; 
1,174 tons of gold ore from the Colorado mine; 1,081 tons of silver ore 
and 10 tons of lead ore from the Tintic Standard waste dump; 412 
tons of copper ore from the Eureka Lilly mine; 312 tons of gold-silver 
ore and 74 tons of lead ore from the Yankee mine; and 28 tons of gold- 
silver ore from the Iron Blossom waste dump. 

West Tintic District.—Leasing operations at the “88” claim near 
Jericho produced 45 tons of ore containing 1 ounce of gold, 63 ounces 
of silver, 11,545 pounds of lead, and 4,375 pounds of zinc. 


MILLARD COUNTY 


Detroit District.—Cherry & Berry worked the E. P. H. claim (Ibex 
group) in 1950 and shipped 33 tons of copper ore to the smelter at 
Garfield. 

Gordon District.—Lessees operated the Blue Bell group near 
Kanosh a short time in 1950 and shipped 33 tons of lead ore to the 
smelter at Midvale. 

SALT LAKE COUNTY 


Big Cottonwood District.—Cardiff Mining € Milling Co. operated 
the Cardiff mine throughout the year and produced 1,709 tons of 
sulfide zinc-lead ore, which was treated in a custom flotation mill at 
Midvale; 332 tons of carbonate zinc-lead ore and 199 tons of carbonate 
lead ore, which were shipped direct to smelters; and 1,132 tons of 
carbonate zinc ore, which was shipped to the zinc fuming plant at 
Tooele. The total ore contained 38 ounces of gold, 17,929 ounces of 
silver, 61,158 pounds of copper, 662,513 pounds of lead, and 999,210 
pounds of zinc. The remainder of the district output was 57 tons of 
silver ore produced from the Lake Blanche group. 

Little Cottonwood District.—Output in 1950 was 598 tons of ore 
containing 16 ounces of gold, 7,040 ounces of silver, 13,229 pounds of 
copper, 139,605 pounds of lead, and 122,740 pounds of zinc. The 
principal output was 506 tons of zinc-lead ore from the Columbus- 
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Rexall and South Hecla groups, while the remainder came from the 
Drain Tunnel property. 

Smelter District.—In 1950 some ore and smelter cleanings from the 
lead smelter of the American Smelting & Refining Co. at Murray were 
shipped by various lessees to smelters in Utah and Colorado. The 
total amounted to 3,706 tons containing 355 ounces of gold, 31,304 
ounces of silver, 123,427 pounds of copper, 685,536 pounds of lead, and 
about 150,000 pounds of zinc. The rest of the district output was 
one old slag (1,151 tons) from the Midvale and Sandy smelter 

umps. 

West Mountain (Bingham) District.—In 1950 the West Mountain 
(Bingham) district produced 94 percent of the State gold, 70 percent 
of the silver, more than 99 percent of the copper, 61 percent of the 
lead, and 51 percent of the zinc; total value of the five metals repre- 
sented 92 percent of the State total. Output was 31,037,812 tons 
of copper ore, 316,213 tons of zinc-lead ore, 36,095 tons of siliceous 
silver ore and gold-silver ore, 15,681 tons of lead ore, and 9,121 tons 
of copper precipitates. 


TABLE 11.— Mine production of gold, silver, copper, lead, and zinc in West 
Mountain (Bingham) district, Salt Lake County, Utah, 1946-50, and total, 
1865-1950, in terms of recoverable metal 


Num- Ore (short Gold Silver Copper | Lead Zine 
Year ber of tons) (fine (fine (short | (short | (short | Total value 

mines ounces) | ounces) tons) tons) | tons) 
1948... eee eens 6| 12, 572, 289| 140. 877] 2,030,182] 112, 083 12. 343 7, 593) $47, 429, 473 
EE 5| 29, 306, 718 384. 414 4,816,611] 264,315] 20,163, 20,446; 141, 308, 766 
0 6| 24. 889, 134 332,588! 4,601,674, 225,225, 30, 672 22, 077 130, 490, 268 
TT 5| 21,405, 489! 286,155; 4,316,378; 196, 101 32. 600 22,311] 107, 020, 080 
19D) 0 See 6| 31,405,801] 428,313] 4, 963, 5860 277,655! 27,472 16,120 146,983, 284 
Total 1865-1950 | 1 630,310,792 RK 275, 499/161, 915, 772 5, 633, 6161, 678, 936 560, 651 2, 328, 229, 263 


1 Figures estimated for certain years before 1901. 


Steady operations throughout 1950 at the Utah Copper mine of the 
Lennecott Copper Corp. resulted in the largest output of copper ore 
since 1943 and 10,115,500 tons more (48 percent) than in 1949. The 
corporation announced that its Utah Copper division established a 
6-year record copper production in 1950 with 554,995,248 net pounds 
of copper, compared with the previously higher record in 1944 of 
555,067,885 net pounds; in 1949 output was 394,667,367 net pounds. 
In 1950 the Utah Copper division moved 41,342,160 tons of waste 
and treated 31,037,800 tons of copper ore in its two flotation mills at 
thur and Magna, compared with 26,581,965 tons of waste and 
20,922,300 tons of copper ore in 1949. The two milling plants main- 
tained a schedule of 6 days per week and three shifts per day through- 
Out the year. Average grade of ore mined in 1950 was 0.957 percent 
copper, but the greatest advancement in mining operations is the 
mining of sizable blocks of ore containing as little as 0.40 percent 
copper. The property is not only the largest producer of copper in 
the State, but in 1950 it was also the largest producer of gold and 
silver in the State and the second-largest producer of molybdenum in 
the United States. 
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Since the beginning of operations in 1904 and to the end of 1950, 
the Utah Copper division has moved about 703,000,000 short tons of 
overburden, mined and milled 589,000,000 short tons of copper ore, 
and produced 5,256,677 net tons of copper. 

In 1950 output of zinc-lead ore from the West Mountain (Bingham) 
district dropped to 316,213 tons, a decline of 117,916 tons (27 percent) 
from that in 1949. This decline resulted from the temporary shut- 
down of the United States € Lark property of the United States 
Smelting, Refining € Mining Co., the largest producer of zinc-lead 
ore in the State. Operations at the Lark mine ceased July 16, when 
the lower levels of the mine caught fire, and were not resumed until 
October 28; the United States mine was idle 2 months during the 
summer due to a labor strike. Output from both mines in 1950 was 
290,472 tons of zinc-lead milling ore, 36,025 tons of siliceous silver ore 
and gold-silver smelting ore, and 15,553 tons of lead smelting ore. 

Combined Metals Reduction Co. and lessees operated the Butter- 
field group continuously and shipped 24,634 tons of zinc-lead ore to 
the Combined Metals custom flotation mill at Bauer; the output was 
13,666 tons less than in 1949. In addition, 70 tons of gold-silver ore 
and silver ore were shipped to a smelter. The milling ore contained 
1,677 ounces of gold, 259,175 ounces of silver, 100,000 pounds of 
copper, 5,916,800 pounds of lead, and 2,232,940 pounds of zinc. 

Remaining district production was largely 704 tons of zinc-lead ore 
ne 122.tons of lead ore from the Columbia group, operated by 
essees. 

SUMMIT AND WASATCH COUNTIES 


PARK CITY REGION 


The Park City region includes the Uintah district in Summit 
County and the Blue Ledge and Snake Creek districts in Wasatch 
County. "Table 12 shows the production and total value of the five 
metals in 1950 compared with 1946—49 and the total from 1870 to 
1950. 

After the closing in 1949 of nearly all mines in the Park City region, 
owing to & drop in base-metal prices, the mines were reopened in 1950 
as & result of a substantial rise in the market prices of copper, lead, and 
zinc. The New Park Mining Co. operated its property in the Blue 
Ledge district throughout 1950, and it was the leading producer in 
the Park City region. The company reported that 70,480 tons of 


TABLE 12.—Mine production of gold, silver, copper, lead, and zinc in Park City 
region, Summit and Wasatch Counties, Utah, 1946-50, and total, 1870-1950, in 
terms of recoverable metal 


Ore and Gold Silver Copper 
Year ber of old tailings} (fine (fine (short (short 
mines |(short tons)| ounces) ounces) tons) tons) 


— | — H———— más | —À— | cs ——üũ—— — — 


336, 474 j 1, 009, 422 : 
657, 490 | 17,052 1, 352, 748 570 10, 987 


(short 


1948— 10 506,671 | 19,087 1,703,864 597 12,670 | 10,320 G 

1949—— 10 318, 341 | 19.443 | 1, 061. 902 451 8,583 | 8,359 604. 858 

1950 12 209, 640 | 24. 125 952. 632 417 7 538 7,425 6,023, 922 
Total 1870-1950 116, 077, 148 | 641, 513 | 239, 845, 846 | 36, 354. | 1, 244, 000 | 379, 966 | 397, 439, 007 


! Figures estimated for certain years before 1901. 


UTAH—GOLD, SILVER, COPPER, LEAD, AND ZINC 1601 


zinc-lead milling ore were shipped in 1950 compared with 64,738 tons 
in 1949. The ore in 1950, containing 25,254 ounces of gold, 425,737 
ounces of silver, 834,293 pounds of copper, 6,324,402 pounds of lead, 
and 8,767,300 pounds of zinc, was treated in the custom flotation mill 
of the United States Smelting, Refining € Mining Co. at Midvale. 
The New Park Mining Co. announced that a new level was opened in 
1950 with favorable ore developments on both the Mayflower and 
5 fissures and that additional mining property was acquired during 
the year. 

Due to low zinc and lead prices during the first half of 1950 and 
failure of wage negotiations, only maintenance work was done at the 
qudge unit of the Park Utah Consolidated Mines Co. The compan 
operated its Keetley unit with a reduced crew to August 1, but both 
units resumed operations August 22 upon settlement of a new labor 
contract. The company reported that a total of 38,231 tons of zinc- 
lead milling ore was shipped in 1950 compared with 39,410 tons in 
1949. The ore in 1950, containing 1,232 ounces of gold, 176,833 
ounces of silver, 9,358 pounds of copper, 6,891,448 pounds of lead, and 
8,170,340 pounds of zinc, was treated in the custom flotation mill 
of the International Smelting € Refining Co. near Tooele. 

After a shut-down of 16 months, the 800-ton concentrator of the 
Silver King Coalition Mines Co. at Park City resumed operation 
October 16 on zinc-lead ore from the company-owned mine in the 
Uintah district of the Park City region. The company reported that 
11,418 tons of ore were milled in 1950, which contained 500 ounces of 
gold, 84,000 ounces of silver, 45,000 pounds of copper, 2,466,000 
pounds of lead, and 765,000 pounds of zinc. 

McFarland € Hullinger worked the Daly No. 1 waste dump 5 
months and shipped 80,010 tons of siliceous ore, which contained 1,410 
ounces of gold, 270,590 ounces of silver, 169,780 pounds of copper, and 
635,496 pounds of lead. McFarland € Hullinger also worked the 
Ontario waste dump and the Grasselli tailing dump a few months in 
1950 and shipped 2,684 tons of siliceous silver ore from the waste 
dump and 2,939 tons of silver-lead-zinc material from the tailing dump. 
The rest of the district output comprised 498 tons of lead ore from the 
Silver King Western mine; 2,500 tons of current zinc tailings from the 
Silver King Coalition mill re-treated by Reuben Garbett; 458 tons of 
old silver tailings from the Atkinson property; 363 tons of mill clean- 
ings containing principally silver, lead, and zinc shipped from the 
Pacific Bridge mill site; 36 tons of gold-silver ore produced from the 
Park Flag mine; 11 tons of lead-silver ore and 8 tons of zinc ore shipped 
from the New Quincy property; and 4 tons of high-grade lead-silver 
ore produced from the Revelator claim. 


TOOELE COUNTY 


Blue Bell District.—Lessees continued working the Blackhawk 
claim near Vernon and shipped 67 tons of lead ore. 

Clifton (Gold Hill) District.—Five mines in the Clifton district 
produced 175 tons of ore in 1950 containing 31 ounces of gold, 1,696 
ounces of silver, 16,049 pounds of copper, 14,355 pounds of lead, and 
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62 pounds of zinc. The main output was 139 tons of copper-silver 
ore produced from the Monocco mine. 

Dugway District.—In 1950 Willis Smith operated four properties in 
the Dugway district. The principal output was 245 tons of zinc-lead 
ore produced from the Four Metals, Frances, and Raymond properties. 

Erickson District.—The Bar X Mining Co. worked its Esther group 
most of the year and shipped 1,115 tons of milling ore containing 6 
ounces of gold, 832 ounces of silver, 143,300 pounds of lead, and 147,745 
pounds of zinc. The Ida-Desert View group produced 47 tons of 
zinc-lead ore. 

Ophir District.—Lead ore (4,303 tons) and zinc-lead ore (1,642 tons) 
pedicel by lessees—McFarland € Hullinger—from the Hidden 
Treasure mine in 1950 were by far the chief output of the Ophir 
district. Other district production included 1,345 tons of zinc-lead 
ore from the Ophir unit of the United States Smelting, Refining & 
Mining Co.; 330 tons of zinc-lead ore and 117 tons of copper ore from 
the Ophir Hill mine; and 75 tons of lead-copper ore, 48 tons of copper 
ore, and 6 tons of zinc-lead ore from the Mono-Kearsarge group. 

Rush Valley District.—The Combined Metals Reduction Co. 
operated the West Calumet (Calumet) and Honorine-Galena King 
properties throughout the year; however, ore output from the West 
Calumet mine dropped from 32,807 tons in 1949 to 6,378 tons in 1950, 
while that from the Honorine-Galena King group increased from 827 
tons to 8,225 tons. The ore from both properties contained 1,094 
ounces of gold, 115,501 ounces of silver, 60,266 pounds of copper, 
3,043,321 pounds of lead, and 2,111,364 pounds of zinc; most of it 

14,084 tons) was zinc-lead ore treated in the Combined Metals custom 

otation mill at Bauer. Other district production was 273 tons of 
zinc-lead Se ore from the Silver Eagle mine (Hampton Mini 
Co., lessee), and 82 tons of lead smelting ore from the Bluestone an 
Blue Eagle groups. 

Smelter District.—Output in 1950, all by International Smelting & 
Refining Co. plants near Tooele, comprised 2,097 tons of old zinc sl 
treated at the zinc-fuming plant, 1,746 tons of similar material smelte 
at the lead smelter, 451 tons of furnace cleani (zinc) shipped from 
the 5 and 1, 308 tons of old smelter cleanings (copper) 
shipped from the copper smelter. 

Third Term District. Ray Mining & Development Co. worked the 
Third Term mine near Grantsville a few months in 1950 and shipped 
26 tons of lead ore. 

Willow Springs District.—Lessees continued working the Oro Del 
Rey group near Callao and shipped to smelters 218 tons of ore con- 
taining 379 ounces of gold, 1,116 ounces of silver, 688 pounds of copper, 
and 53,434 pounds of lead. 


UTAH COUNTY 


American Fork District.—Output in 1950 was 76 tons of zinc-lead 
milling ore from the Floral Lode and Silver Leaf properties and 18 
tons of lead smelting ore from the Blue Rock (Pacific) mine. 

Tintic District.—Mines in the Utah County section of the Tintic 
district are reviewed under Juab County. 
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WASATCH COUNTY 


Park City Region.—Mines in the Wasatch County section of the 
Park City region are reviewed under Summit and Wasatch Counties. 


WASHINGTON COUNTY 


Tutsagubet District. —E. L. Cox operated the Dixie-Apex mine 
18 miles southwest of St. George the last 4 months of the year and 
shipped 109 tons of ore containing 1 ounce of gold, 85 ounces of silver, 
44,967 pounds of copper, and 475 pounds of lead. 


Washington 
Gold, Silver, Copper, Lead, and Zinc 


(MINE REPORT) 
By Almon F. Robertson and Virginia Halverson 
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GENERAL SUMMARY 


NCREASED consumer demand for metals and advanced metal 
prices during the latter half of the year resulted in record high 
outputs of zinc, lead, and gold from Washington mines in 1950. 
Ore production rose to an all time high of 1,279,595 tons, an increase 
of slightly more than 26 percent over the 1,012,198 tons mined in 1949. 
Silver output increased slightly, as compared with 1949, whereas the 
production of copper fell off. 

The output of gold increased 28 percent from 71,994 fine ounces in 
1949 to 92,117 in 1950; silver output increased 2 percent from 357,853 
fine ounces to 363,656; lead advanced 61 percent from 6,417 short 
tons to 10,334; and zinc rose 38 percent from 10,740 short tons to 
14,807; copper output dropped from 5,275 short tons in 1949 to 5,057, 
& decline of 4 percent. 

Total value of the five metals increascd from $9,613,307 in 1949 to 
$12,652,302 in 1950, or nearly 32 percent. Expanded production 
from many of the mines, together with higher average prices for 
copper and zinc, were Main responsible for the increase. The 
value of gold produced in 1950 was $3,224,095, or more than 25 
percent of the State total value; silver, valued at $329,127, comprised 
nearly 3 percent; copper, 52, 103,712, nearly 17 percent; lead, $2,790,180, 
slightly over 22 percent, and zinc, $4,205,188, more than 33 percent. 

Chelan County remained in first place among Washington counties 
in tonnage of ore treated but was replaced by Pend Oreille County in 
value of metals produced. 

All tonnage figures reported herein are short tons and “dry weight”; 
that is, they do not include moisture. The value of metal production 
has been calculated at the prices shown in table 1. 

Gold. — The increase of 20,123 ounces in Washington gold output 
ia 1950 resulted mainly from an increased production from the Gold 
King mine near Wenatchee, Chelan County. The Holden mine, 
also in Chelan County, remained the State's leading gold producer, 
followed closely by the Gold King mine. The Knob Hill mine ia 
Ferry County ranked third, followed in order by the Alder group in 
Okanogan County and the Aurum group in Ferry County. The 
first three properties mentioned contributed nearly 97 percent of the 
State total gold output for 1950. 
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TABLE ].— Prices of gold, silver, copper, lead, and zinc, 1946-50 


Gold ! (per 


Year fine ounce) pound) 
kt e e e a es $0. 122 
// ³ĩðW——WA v ³ 8 . 121 
EE ³⅛·ꝛn ð v m 8 . 133 
1JJͤĩõĩ5˙0%⁰⅛ñk' ũ eg el . 124 
KT EE a . 142 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934. 

Treasury buying price for newly mined silver: Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 
31, 1947-$0. 905; 1948—50— $0.9050505. 

3 Yearly average weighted price of all grades of primary metal sold by producers. Price in 1946-4 
includes bonus payments by Office of Metals Reserve for overquota production. 


TABLE 2.— Mine production of gold, silver, copper, lead, and zinc, in Washington, 
1946-50, and total, 1860-1950, in terms of recoverable metal! 


Gold (lode and Silver (lode and 
Lode mines Placer mines placer) placer) 
Y car M Ore sold. T" Gravel : z 
Number | or treate umber | washe ine ine 
of mines | (short | of mines; (cubic ounces Value ounces Value 
tons) yards) 
1948 .ꝑl 16 858, 023 5 25, 115 51, 168 |$1, 790, 880 264, 453 $213, 678 
TEE 8 25 676, 176 6 8, 600 34,965 | 1,223,775 293, 736 265, 831 
Is. 30 974, 257 1 2, 900 70,075 | 2,452, 625 375,831 340, 146 
E ose ees 29 |1,012, 198 3 400 71, 991 | 2,519, 790 357, 853 323. 875 
000 sul 27 1. 279. 595 6 1, 365 92, 117 | 3, 221, 095 363, 656 329, 127 
1860-1950 C 8) 2, 447, 821 |64, 429, 058 |14, 220, 949 10, 308, 492 
Copper Lead Zinc 
Year Eelst Total valine 


Short tons Value Short tons Value Short tons Value 


— — | re rf — —— —— — |. ————À 


Di eae vas 4, 527 | $1, 466, 748 2, 987 $651, 166 11,329 | $2, 764, 276 | $6, 886 748 
E AAA 2, 240 940, 800 5,359 | 1,513, 392 13, 800 | 3,339, 600 7,313, 398 
EEN 5,665 | 2, 458, 610 7,147 | 2,558, 626 12,038 | 3,361,708 | 11,171,715 
o ot 5,275 | 2,078,350 6,417 | 2,027,772 10,740 | 2,663, 520 9, 613, 307 
AA 5,057 | 2.103.712 10,334 | 2.790.180 14,807 | 4.205.158 | 12, 652, 302 
1860-19500. 97. 163 28, 281, 981 105,020 | 19,066, 994 159, 800 | 35, 943, 664 | 158, 095, 189 


! Includes recoverable metal content of gravel washed (placer operations); ore milled; and ore or copper 
Precipitates shipped directly to smelters during the calendar year indicated. 
11800-1903: Figures not available; 1904-50, 16,467,648 tons produced. 


Placers yielded only 39 fine ounces of gold; it came from six pro- 
ducers, compared with three in 1949. About 64 percent of the State 
gold was recovered from gold ore and most of the remainder from 
zinc-copper ore. 

Silver.—The Knob Hill mine (gold ore) was the leading silver 
producer in Washington in 1950; its output was about 36 percent 
5 than that of the Holden mine (zinc-copper ore), the next 
largest silver producer. Other important silver-producing properties, 
in order of decreasing output, were the Bonanza mine (lead ore), 
the Gold King mine (gold ore), and the Grandview mine (zinc-lead 
ore). These five mines contributed 94 percent of the State silver. 
In 1950 gold ore supplied about 50 percent of the State silver, zine- 
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TABLE 3.—Gold produced at placer mines in Washington, 1946-50, by class of 
mine and by method of recovery 


Gold recovered 
Class and method 


Average 
Fine ; 
Value value per 
ounces cubic yard 
Dragline dredges: 
AA TE 85 $2, 975 $0. 298 
ret EE ARMED 14 490 © ,140 
Nonfloating washing plants: ! 
%/ĩêé%0́7ß7;oQ oS ae eet Be cite 1 15, 000 11 385 026 
//! ² ↄ òy ere ͤ 3 4, 700 56 1, 960 417 
DIU la 1 2, 900 10 350 121 
O ʃ]́] AAA nnd AMA 8 
17% SIDES PRIORE 1 8, 000 31 1. 085 136 
Small-scale hand methods: 
1946 ð˙˙ ⁵ EEN 3 115 5 175 1. 522 
AA E A 2 400 7 245 613 
lr IA A AR EE CANSAR AAA AAA ] EE 


* O) 


AE —ß— |S E 
aaa MZ Oe —— | — 


1 Includes all placer operations using power excavator and washing plant, both on dry land; an outfit 
with movable washing plant is termed a‘‘dry-land dredge.” 


TABLE 4.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1950, by months, in terms of recoverable metal 


Month Gold (fine | Silver (fine | Copper Lead Zine 
ounces) (short tons) (short tons) (short tons) 
nun 7, 928 432 927 1, 157 
r A NETUS 12, 070 467 852 1, 121 
MBC A A e ee 8, 334 522 902 1, 179 
A EE 8, 067 435 872 1, 132 
E EE E A 7, 089 412 1, 042 1, 236 
DUNG asa oss eo EE 6, 688 427 722 1, 166 
PY EEGEN 6, 649 357 812 1, 252 
ANUS EEN 7, 716 35, 053 482 922 1, 417 
lo MA 7, 624 31, 737 407 807 1, 259 
LB ge A ty tons 6, 516 25, 879 342 932 1, 331 
November 6, 624 28, 830 367 682 1, 236 
CCOIN DON A NA a ie eet ects 6, 812 30, 846 407 862 1, 321 
Total: 000. 92, 117 363, 656 5, 057 10, 334 14, 807 
Ee WEE 8 71, 994 357, 853 5, 275 6, 417 10, 740 


copper ore 30 percent, and lead ore and zinc-lead ore most of the 
remainder. | 

Copper.—A decline of about 7 percent in the output of copper from 
the Holden mine in Chelan County was partly offset by increased 
production from the Alder group in Okanogan County, the Pend 
Oreille Mines in Pend Oreille County, and the Valley mine in Ferry 
CUM: Other properties in the State produced only small quantities 
of copper. 

Lead.—Lead production in Washington in 1950 increased 61 percent 
over 1949 and was the largest annual output of any year in the State's 
history. Largely responsible for the record production were substan- 
tial increases in output from the Grandview mine in Pend Oreille 
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County and from the Bonanza mine in Stevens County. Lead output 
declined slightly at the Deep Creek and Anderson mine in Stevens 
County and at the property of the Pend Oreille Mines & Metals Co. 
in Pend Oreille County. The above four properties supplied over 
99 percent of the State lead in 1950. -About 72 percent of the total 
lead was derived from zinc-lead ore; nearly all the remainder was 
obtained from lead ore. 

Zinc.— Production of recoverable zinc in Washington during 1950 
established a record, owing mainly to a marked increase in tonnage of 
zinc-lead ore milled at the Grandview property. Production also 
increased at the Pend Oreille Mines but decreased at the Holden and 
Deep Creek and Anderson mines. The Grandview mine replaced the 
Pend Oreille Mines as the State’s leading zinc producer, followed by 
the Holden and Deep Creek and Anderson mines. These four prop- 
erties supplied nearly 99 percent of the State total zinc. Zinc-lead ore 
supplied nearly 75 percent of the total zinc in 1950, zinc-copper ore 
about 16 percent, and zinc ore nearly 9 percent. 


TABLE 5.— Mine production of gold, silver, copper, lead, and zinc in Washington 
a in 1950, by counties, in terms of recoverable metal 


Mines producing Gold (lode and Silver (lode and 
placer) placer) 
County 2 EE a NS 
Fine Fine 

Lode Placer Ounces Value ounces Value 
TEE, AE 1 1 Y O 8 
/ •˙w-w a A 3 1 64,711 | 2, 264, 885 137, 483 $124, 429 
o ORNARE RENDERE E ccc ed 24, 929 872, 515 152, 671 138, 175 
Garfield A 1 31 1,085 10 9 
SA A . 76 2, 660 32 29 
Okanogan. _...._--....-.------------- 3 2 2, 353 82, 355 B,055 4,575 
Pend Oreill e JJ Ee 20, 432 18, 402 
Snohomish................ loco 1 1 ae AA AAA A 
Stevens F 15 525 47, 973 43, 418 
Total: 1950 27 6 92, 117 | 3, 224, 095 363, 656 329, 127 
V 29 3 71, 994 | 2, 519, 790 357, 853 323, 875 

Copper Lead Zinc modd 

E DEE PASAR 0 
County value 
Pounds Value Pounds Value Pounds Value 

EE DEE SEO p 
AAN AAA EE A AAN AMA A $35 
Chelan... anoano 9, 808, 000 32,040,064 LL 4,859,000 | $689,978 | 5,119,356 
FC ͤ 9, 600 1, 997 1, 200 $162 18, 400 2,613 | 1,015, 462 
WEE O AM CMA k A Geer 1, 094 
a IN ON PRI ICA a hee eaten MOI 2, 689 
Dkanogan. 0000an 278, 800 57, 900 20, 800 2, 808 3, 000 426 148, 154 
Pend Oreille.. ....0000000 15, 500 3, 224 |14, 889, 000 2, 010, 015 |22, 064, 000 | 3,133,088 | 5, 164, 819 
Snohoms . m l JJ. 35 
VOS coc 2, 100 437 | 5,757,000 | 777,195 | 2, 669, 600 379,083 | 1,200, 658 
Total: 1950.......... 10, 114,000 |2, 103,712 |20, 668,000 |2, 790, 180 |29, 614,000 | 4,205, 188 | 12, 652, 302 
1949.......... 10, 550, 000 |2, 078, 350 |12, 834,000 |2,027, 772 |21, 480, 000 663, 520 | 9, 613, 307 
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MINING INDUSTRY 


Although the number of producing lode mines in Washington 
dropped fran 29 in 1949 to 27 in 1950, ore output increased more than 
26 percent to the highest annual level yet recorded. Considerably 
higher production in 1950, compared with 1949, was reported from 
the Grandview, Bonanza, Admiral, Knob Hill, and Holden mines. 
No serious work stoppages interfered with normal operations during 
the year. 
ORE CLASSIFICATION 


Details of ore classification are given ia the Gold and Silver chapter 
of this volume. 


TABLE 6.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1950, by class of ore or other source material in terms of recoverable metal 


Material 


sold or Gold | Silver 


Copper Lead Zinc 
(pounds) | (pounds) | (pounds) 


Source (fine (fine 
ona) ounces) | ounces) 


(ee ee — —ñää—B-—— — —— — — ED 


Dry gold ore 58, 729 |182, 754 277, 892 APA 
Copper ore 236 385 9, 508 1,000 Tonos caco 
E EE 3,100 | 5, 206, 931 49, 274 
Zinc A ,, , 445, 008 2, 592, 181 
Zinc-copper ore............... 9, 808, 000 |............ 4, 859, 000 
Zinc-lead ore................. ,900 | 14,925,061 | 22,113,545 
Total lode mines 92,078 363,646 | 10,114,000 | 20,668,000 | 29,614,000 
Gravel (placer operations) 39 REA A EEE 
Total: 1950 E 1, 279, 595 | 92, 117 |363, 656 | 10, 114, 000 | 20, 668, 000 29, 614, 000 
1949............. 1,012, 198 | 71,994 357,853 | 10,550,000 | 12,834,000 | 21, 480, 000 


! Detail will not add to totals because some mines produce over 1 class of ore. 


METALLURGICAL INDUSTRY 


Of the 1,279,595 tons of lode material sold or treated in Washington 
in 1950, 1,235,765 tons (97 percent) went to mills and 43,830 tons 
(3 percent) to smelters compared with 98 and 2 percent, respectively, 
in 1949. The 1,235,765 tons treated at mills were distributed as 
follows: one plant, 657,634 tons of zinc-copper ore; four plants, 418,155 
tons of zinc-lead ore; five plants, 77,273 tons of gold ore; three plants, 
20,211 tons of lead ore; three plants, 62,206 tons of zinc ore; and one 
plant, 286 tons of copper ore. 


TABLE 7.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1950, by method of recovery, in terms of recoverable metal 


Copper Lead Zinc 
(pounds) | (pounds) (pounds) 


Method of recovery (fine (fine 


— — P — | —Ó— | ————— — 


Placet 2 4 c d doi e E oid an Ed 39 ¡AA A RN 
Amgleamntlon.. 202 NA GE EE A 
hh... 5, 780 % . 88 
Smelting of oro 31, 763 32, 120 92 6, 254 1, 554 
Smelting of eoncentrato ooo. 54,455 | 294,291 | 10, 113,908 | 20,661,746 | 20, 612, 446 

Total 1050. o teen 92, 117 363, 656 10, 114,000 | 20, 668, 000 29, 614, 000 


TEEN 71,994 | 357,853 | 10,550,000 | 12,834,000 | 21, 450, 000 
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TABLE a Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1950, by method of recovery (except placer) and class of material processed, 
in terms of recoverable metal 


A. For ore treated at mills 


meron. in Concentrate shipped. to smelters and recoverable metal 


Material 
KE » 
short ; oncen- o 
tons) 10 55 me lane e E Copper Lead Zine 

ounces)! ounces) pues ounces) ounces)! (Pounds) | (pounds) | (pounds) 


Chelan........... 657,654 | 2,392 | 6,189 | 26,597 | 30,960 103, 217 | 9,808,000 |........... 4, 859, 000 
Ferry. 56,440 | 3,380 | 30,961 | 1,239 | 21,150 117, 853 9, 508 1, 200 18, 400 
Kittitas. 27 75 %% d . 8 
Okanogan. 73 00 (Ot s o Ge 1,918 | 2,345 | 5,055 278, 800 20, 800 3, 000 
Pend Oreille 417,228 |........]........ 28, 888 |........ 20, 432 15, 500 |14, 889, 000 22, 064, 000 
Stevens... 83, 068 13 53 6, 7, 47, 734 2,100 | 5,750,746 | 2, 668, 046 
Total: 1950 .|1, 235,765 | 5,860 | 37,235 | 65,351 | 54,455 |294, 291 |10, 113, 908 120, 661, 746 20, 612, 446 
1919 _| 994,458 | 7,920 | 39,589 | 52,887 | 56,955 292, 438 10, 521, 500 |12,716, 592 21, 463, 675 
BY CLASS OF CONCENTRATE SHIPPED TO SMELTERS 
DIO as 1,195 | 21,150 117, 4 loco 
COD DOR NS 23, 548 | 33,029 |102, 292 | 9, 996, 950 1.000 |.......... 
co x¼ 14, 01 69. 590 5,865 20, 155, 630 334, 717 
Z// 8 26, 400 276 4, 978 111, 093 499, 492 |29, 276, 586 
Zinc-lead |... LLL. cL ee sc LLL ee eee eee C F 4, 624 1, 143 
Total: 19502 occ oo irte 65,351 | 54,455 |294, 291 |10, 113, 908 20, 661, 746 |29, 612, 446 
B. For ore shipped directly to smelters 
Material | Gold (fine Silver (nne Copper | Lead Zine 
(short tons) ounces) ounces) (pounds) (pounds) (pounds) 
BY COUNTIES 
r / dece nacre 41, 756 31, 358 98 072 WEE ͤ 
EEN „048 399 „85 CCC 
Kittitas s. jj ð§VŨVU ) ðͤ d (v0 
Okanogan LL... 4 c EA iS 
Stevens. 14 2 18088 6, 254 1, 554 
Total: 1950. ...........- 43, 830 31,763 32,120 92 6, 254 1, 554 
1049. 17,740 7, 109 25, 826 28, 500 117, 408 16, 325 
BY CLASS OF MATERIAL 
] ³oðꝛ.0ywͥ E A !:: a RR RES 
Dry gold.. a... 43, 816 31, 761 31, 934 F 
Edd 8 ERRARE F 3, 254 254 
Zinclead. 0 8 2 C 3, 000 1, 300 
Total: 1950............. 43, 830 31, 763 32, 120 92 6, 254 1, 554 


232294—53——-102 
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TABLE 9.—Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1950, by method of recovery (except placer) and class of material processed, 
in terms of gross metal content 


Gross metal content 


quantity 

treate 

Class of material (short Gold Silver 
tons) (fine (fine 


(pounds) 


ounces) | ounces) 


ENE E E A EE di ER IL : vios cte. 15,435 P 472, 780 784, 350 
A oh per 657, 634 38,450 | 161,575 | 10, 634,071 |............ 7,025, 42 
(A AMA E 418, 155 |.......... 37, 039 30, 000 | 15, 912, 442 | 25,320, 331 

Total: 1250 33 1, 235, 765 69,507 | 471,060 | 10,981,021 | 24,004, 722 | 35, 214, 573 
1 


V 994,458 | 74,026 | 436,131 | 11,476,952 | 13,555, 766 | 25, 728, 155 


Dry AA 1, 195 21,150 | 117,425 EE AA A 
h 23, 548 33,029 | 102,292 | 10, 306, 154 1,811 EE 
J%ͤ 8 14,201 |..........| 69,590 6, 920 | 20,505, 755 24, 016 
7777 AA , 400 276 4, 978 128, 394 524, 688 | 30, 192, 765 
AT WEG 6 EEN 4, 704 1, 447 
Total: 1950................... 65, 351 54, 455 294, 291 | 10, 441, 468 | 21,036, 958 | 30,618, 228 
/ ee 52, 887 56, 955 292, 438 | 10, 895, 460 | 12, 967, 803 23, 656, 629 


Dry gold cdca ic crdstas 43, 810 31,761 31, 934 120 AA 8 
DEE, € C A PO „ 3,310 321 
Sees“. ĩðâ 8 2 Kei E 3, 188 1, 567 
Total: 180 — 43. 830 31, 763 32, 120 126 6, 408 1, 888 
7 eee 17, 740 7, 109 25, 826 29, 284 120, 913 20, 733 


REVIEW BY COUNTIES AND DISTRICTS 


CHELAN COUNTY 


Chelan Lake District.—The Howe Sound Co. operated its Holden 
mine and 2,000-ton mill continuously during 1950; 657,634 tons of 
zinc-copper ore were treated by selective flotation and 268,640 tons 
of current sands and slimes by cyanidation. Gross metal content of 
the ore treated was 38,450 ounces of gold, 161,575 ounces of silver, 
10,634,071 pounds of copper, and 7,025,492 pounds of zinc. 

Peshastin Creek (Blewett) District—The Calton Mining Co. 
operated its Polepick mine for about 9 months. About 20 tons of 
gold ore were treated in the company amalgamation mill. 

Wenatchee District.— The Lovitt Mining Co., Inc., operated its 
Gold King mine during the entire year and shipped the total output 
(several thousand tons) to a smelter. 
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TABLE 10.— Mine production of gold, silver, copper, lead, and zinc in Washington 
in 1950, by counties and districts, in terms of recoverable metal 


Mines Gon Ge 
producing Ore and nn zd Co 
pper | Lead Zinc Total 
County and district — E placer) | placer) |(pounds)| (pounds | (pounds) | value 
(fine (fine 
Lode | Placer . ounces) | ounces) 
Asotin County: Snake 
lrer ete eae [ener 1 A . ĩ EE $35 
Chelan County: 
Chelan Lake, 
Peshastin Creek, 
Wenatchee !...... 3 1| 699, 4100 64, 7110 137, 483|9, 808, 000 4, 859, 00015, 119, 356 
Ferry County: 
eil uso pens 1 2200 4330 200 18, 400 2, 679 
Republic (Eureka). CSC 58, 262| 24,929| 152,628] 9, 600 1,000|---------- 1, 012, 783 
Garfield County Snake 
River A EE 1 31 Cf! 1. 094 
Kittitas County: 
Swauk Creek. ........ EE 283 76 I AA 8 2, 689 
Okanogan County: 
Columbia River....|...... B | erte ema AO A 175 
Loomis- Oroville..... j| ewm F IO 2, 70^ 1, 000 20, 800 3, 000 5, 891 
Methow ............ Tl: peace 20, 900  2,345| 2, 349 277, 800 141, 983 
Myers Creek mS derer MEME P 105 
Pend Orellle County: 
Metaline.............. 2 uses AE 228I sees 20, 432 15, 500114, 889, 000/22, 064, 0005, 164, 819 
Snohomish County: 
Sultan AA . Minero alzas | AS E EE 35 
Stevens County: 
85 ios 3 20, 2299 46, 024 2, 100 5, 280, 000 60. 500 763, 482 
Chewelah........... 1 7 2 1060|......... 2, 800 1, 100} . 700 
Deer Tra!l.......... e AE Ee ri. PREIS 200 200 121 
Kettle Falls lis 150 13 21 A esce pA DUDEN 503 
Northport.......... disserens 62, 695]. ....... L7IT. 474, 000 2, 607, 800 435, 852 


Total Washington. 27 nb 279, 595 92, Hnc 363, 656 POSTER OO) 20, 668, 000 29, 614, 3 


! District production combined; Bureau of Mines not at liberty to publish individual production. 


FERRY COUNTY 


Orient District.—The Talisman Mining € Leasing Co. operated its 
mine and 75-ton flotation mill during part of the year and shipped 18 
tons of zinc concentrate to a smelter. 

Republic (Eureka) District—The Aurum Mining Co. was disincor- 
porated in August 1950, and its interests were acquired by Day Mines, 
Inc. Intermittent operations by the two companies and by lessees 
during 1950 yielded several hundred tons of gold ore which were 
shipped to a smelter. 

Knob Hill Mines, Inc., operated its mine and 400-ton flotation- 
cyanidation mill during the entire year. About 7 percent more ore 
was treated in 1950 than in 1949. The Valley mine was operated by 
Everett and 1. G. Hougland from May 1 to September 1, during 
which time several hundred tons of gold ore and a small lot of copper 
concentrate were shipped to a smelter. 


KITTITAS COUNTY 


Swauk Creek District.—C. B. Jordan operated the Ace of Diamonds 
claim during part of the year and shipped a small quantity of bullion 
to the United States Assay Office at Seattle. The Nelson Hill mine 
was operated for a short time by S. H. Compton; one small lot of 
crude gold ore was shipped to a smelter. 
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OKANOGAN COUNTY 


Loomis-Oroville District.—Kaaba Silver-Lead Mines, Inc., operated 
its Kaaba mine and mill during 1950. A small tonnage of lead 
concentrate was shipped to a smelter. 

Methow District.— The Alder Gold-Copper Co. operated the Alder 
group and 250-ton flotation concentrator during 1950 and shipped 
1,899 tons of concentrate to a copper smelter. 

Myers Creek District.—One small lot of gold ore was shipped to a 
smelter from the Gray Eagle mine which was operated for a short 
time during the year. 


PEND OREILLE COUNTY 


Metaline District.—The American Zinc, Lead & Smelting Co. 
operated its Grandview mine and 700-ton flotation mill during the 
entire year and treated 231,031 tons of zinc-lead ore, over four times 
the tonnage milled in 1949, when operations were curtailed by a strike. 

The Pend Oreille Mines of Pend Oreille Mines & Metals Co. was 
operated throughout 1950. One 800-ton unit of a new 2,400-ton 
flotation mill, under construction during the year, was completed and 
put into operation on December 15. A second 800-ton unit of the 
new mill was scheduled for completion and operation during the third 
quarter of 1951. The third unit was planned for completion early in 
1952. Extensive mine development was in progress during 1950 to 
meet the ore requirements of the new milling facilities. Ore treated 
in 1950 totaled 186,197 tons, slightly less than the 186,955 tons treated 
in 1949. The gross metal content of the ore in 1950 was 18,000 ounces 
of silver, 30,000 pounds of copper, 6,336,653 pounds of lead, and 
9,850,731 pounds of zinc. The mill ‘produced 3,957 tons of lead 
concentrate and 7,659 tons of zinc concentrate. 


STEVENS COUNTY 


Bossburg District.—Bonanza Lead operated its Bonanza mine 
throughout the year and treated, in the company 100-ton flotation 
mill, about 20,000 tons (14,163 tons in 1949) of lead ore. The Silver 
Trail & J asper mine was opcrated for a short time by the Silver Trail 
Mining Co.; 11 tons of lead ore were shipped to a smelter. The 
Young America mine was operated on a small scale by lessees who 
shipped 3 tons of lead concentrate and 15 tons of zinc concentrate to 
smelters. 

Chewelah District.— District production consisted of 7 tons of zinc- 
lead ore from the Montgomery claim. 

Deer Trail District.—One small lot of zinc-lead ore was shipped to 
a smelter from the Deer Trail mine. 

Kettle Falls District.—The Gold Reef mine and mill were operated 
from January 1 to November 7. During the year the amalgamation 
mill was converted to & batch-leaching cyanide plant; 150 tons of 
gold ore were treated in 1950. 

Northport (Aladdin) District.— The Admiral Consolidated Mining 
Co. Admiral mine and 75-ton flotation mill were operated for about 
6 months during the year. Approximately 15,000 tons of zinc ore, 
containing 125 ounces of silver, 8,500 pounds ‘of lead, and 308,750 
pounds of zinc, was treated. The total mill output of 252 tons of 
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zinc concentrate was trucked to a smelter. The Deep Creek and 
Anderson property of the Goldfield Consolidated Mines Co. was 
operated from July 5 to December 31; 46,980 tons of zinc ore was 
treated in the 260-ton flotation mill. The Last Chance Consolidated 
Mining Co. operated the Last Chance mine and 100-ton gravity- 
flotation mill part of the year. One 7-ton lot of zinc-lead concentrate 
was shipped. ‘The Lead Trust mine was operated for a short time, 
and 6 tons of lead ore was sent to a smelter. Thomas D. Farmer 
operated the Farmer group for 60 days and shipped about 450 tons 
of zinc-lead ore to a custom mill. Approximately 156 tons of selected 
zinc-lead ore was shipped from the dump of the Red Top mine of the 
Red Top Mining Co. From this ore 3 tons of lead concentrate and 
10 tons of zinc concentrate were produced. 

Nashburg & Thompson shipped 23 tons of crude ore from its mine 
to a custom mill. 


Wyoming 
Gold, Silver, Copper, and Lead 


(MINE REPORT) 
By A. J. Martin 


4e 
GENERAL SUMMARY 


O GOLD or silver was mined in Wyoming in 1950. The output 

N in 1949 was 389 fine ounces of gold worth $13,615 and 21 fine 

ounces of silver worth $19. No copper or lead was produced 

in the State from 1947 through 1950. No Wyoming output of zinc 
has been recorded. 

The Carissa mine in the South Pass district, Fremont County, 
which contributed nearly all the State output of gold from 1947 
through 1949, was not worked in 1950. The Duncan gold mine in 
the same district was unwatered and sampled. General interest in 
gold mining was lacking because of the high cost of labor and materials 
compared with the fixed price of gold. 

l tonnage figures are short tons and "dry weight”; that is, they 
do not include moisture. 

The value of the metal production reported herein has been cal- 
culated at the prices shown in table 1. 


TABLE 1.— Prices of gold, silver, copper, lead, and zinc, 1946-50 
| 


Vou Gold ! (per Silver? (per! Copper? | Lead ? (per | Zinc 3 (per 
fine ounce) | ine ounce) Oer pound) pound) pound) 
A EE $35 $0. 808 $0. 162 $0. 109 $0. 122 
191 cc 35 . 905 .21 144 121 
EE EE 35 . 9054- 217 179 133 
I. 8 35 905 ＋ 197 158 124 
))))! ³ A 35 905+ 208 135 142 


1 Price under authority of Gold Reserve Act of Jan. 31, 1934 

2 Treasury buying price for newly mined silver. Jan. 1 to June 30, 1946—$0.71111111; July 1, 1946, to Dec. 
31. 1917 —$0.905; 1948-50—-$0.9050505. 

3 Yearly average weiehted price of all grades of primary metal sold by producers. Price in 1946-47 includes 
bonus payments by Oflice of Metals Reserve for overquota production. 


Table 2 shows the annual output of gold, silver, and copper in 
Wyoming from 1946 to 1950 and the total production of gold, silver, 
copper, and lead from 1867 to 1950. 

The copper, which represents about three-fourths of the total value 
of the four metals, was mined in the Copper Mountain district, 
Fremont County; Encampment district, Carbon County; Hartville 
district, originally in Laramie County, now in Platte County; and 
Laramie (Douglas Creek) district, Albany County. About 76 per- 
cent of the copper was mined in 1883 and 1899 to 1909. 
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The lead came from the Spring Creek district in Carbon County, 
the Hurricane district in Crook County, and the Douglas Creek dis- 
trict in Albany County; it was mined in 1932, 1934, 1935, 1942, and 
1945. 

Although gold was produced from many localities throughout the 
State, most of the output came from placer and lode mines in the 
Atlantic City (South Pass) district in Fremont County. Gold has 
been produced in Wyoming in nearly all of the 84 years from 1867 to 
1950, but cumulative output was only 80,031 ounces— more than half 
of which was produced before 1890. 

The silver was recovered as a byproduct from copper, gold, and 
lead ores and placer gravel. 


TABLE 2.— Mine production of gold, silver, copper, and lead in Wyoming 1946- 
1950, and total, 1867-1950, in terms of recoverable metal ! 


Gold (lode and Silver (lode and 
Ore placer) placer) 


Copper 


Total 


Fine Short Short 
uncos Ounces Value 10115 Value tons Value 


! Includes recoverable metal content of gravel washed (placer operations); ore milled; and ore shipped 
directly to smelters during the calendar year indicated. 
3 e less than } ton of recoverable copper produced in 1945 from the Bartlett (Copper King) mine in 
mie County. 
! Ore milled; recovery was 86 ounces of gold and 3 ounces of silver in amalgamation and cyanidation bullion 
and 300 ounces of gold and 18 ounces of silver in 35 tons of concentrates smelted. 
‘ Figure not available. 


PART IV. WORLD REVIEW 


Mineral Production of the World, 
1949-50 


+ 


By Berenice B. Mitchell, Pauline Roberts, Helen L. Hunt, 
and Viola May Haslacker ! 


INTRODUCTION 


HE STATISTICAL tables in this chapter present, country by 
| country, the mineral production of the world in 1949-50. The 

figures are on a mine basis, unless otherwise indicated, except for 
cement, coke, and steel, which are measured at the processing plant. 
The tables are essentially a retabulation, by countries, of the 53 
commodity world tables appearing in the various chapters of this 
volume. For lack of comprehensive information, data for the follow- 
ing minerals are excluded: Andalusite, aplite, asphalt, boron, bromine, 
calcite (optical), calcium chloride (natural), carbon dioxide, clay, 
columbium (niobium), diatomite (kieselguhr), dumortierite, emery, 
garnet (abrasive), gem stones (other than diamonds), germanium, 
greensand, grindstones, helium, indium, iodine, kyanite, lithium, 
magnesium compounds (other than magnesite), meerschaum, mineral 
pigments, monazite, natural gas, natural gasoline, oil shale, olivine, 
perlite, pumice, quartz crystal, radium, sand and gravel, selenium, 
sillimanite, sodium salts (other than common salt), stone, strontium, 
sulfur (byproduct), tantalum, tellurium, thallium, topaz (industrial), 
tripoli, uranium, vermiculite, wollastonite, and zirconium. In addi- 
tion, a few minor geographic areas for which no statistics are available, 
are also omitted from the tabulation; it is believed that no significant 
quantities of minerals are mined in any of these areas. 

The statistics in these tables were derived principally from question- 
naires sent, in cooperation with the United States Department of 
State, to the governments of each country. Supplementary sources 
were United States consular reports, the Imperial Institute’s Statistical 
Summary of the Mineral Industry of the British Commonwealth and 
Foreign Countries, other official publications of various countries, the 
. United Nations Statistical Yearbook, the Year Book of the American 
Bureau of Metal Statistics, Minerais et Metaux, business magazines, 
and company reports. Where official data were not available, esti- 


1 Assisted by Shirlye M. Pittle. 
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mates were often supplied by Bureau of Mines commodity specialists. 

In the following tables, figures marked with an asterisk (*) are 
estimates. Figures for 1949 that differ from those given in the 1949 
Mineral Production of the World chapter represent revisions based 
on the latest data available. Coke entries are for coke made at high 
temperatures (over 1,000? C.) in slot-type or beehive ovens and 
exclude gas house or retort coke. 


NORTH AMERICA 
BRITISH WEST INDIES 
TABLE 1.—Mineral production, 1949-50, in metric tons 


Mineral ! Mineral ! 


Salt: 
Bahamas 


Petroleum, crude: Barbados.. 


! The following minerals have been produced in recent in but no current data are available: Cayman 
Islands, phosphate rock; Jamaica, bauxite and gypsum; Leeward Islands, barite and salt. 

! Data not available. 

! Less than 500 barrels. 


CANADA (INCLUDING NEWFOUNDLAND) 
TABLE 2.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
EAS TK AO A | OM A ae 
Aluminum 335,172 | 358,000 || Magnesium metal (8) 1, 606 
Antimony 2 72 205 || Manganese ore (shipments)..|........... (8) 
Arsenic, White— 239 245 || Mica (Sales) 1, 583 1, 634 
Asbestos (sales) — 521.543 | 794.005 Molybdenum............--.|----------- 28 
FFC 42. 763 53, 522 Nickel —— nona. 116,745 | 111,635 
Bismuth (kilograms) 4. ...... 46, 680 101, 152 || Peat: 

‘admium—smelter (kilo- FCC 51 62 
VVV 383, 983 | 278. 393 Peat moss. 72, 800 62, 268 
Cement, hydraulic. ......... 2, 520, 858 | 2, 646, 809 || Petroleum, crude (thousand 
Chrome LLL... 347 (3) parrels) 21. 305 29, 146 
Coal (thousand tons): Phosphate rock 18 117 
PFF 15. 648 15. 361 Platinum- group metals (troy 
cenie F 1. 697 1, 998 ounces): 
0 it Luce 281 284 Platinum 153, 784 | 121,100 
8685 JV 3, 041, 315 |*3, 100, 000 Other platinum-group me- 
opper: o 182, 233 148, 342 
ieee 239. 003 237,603 || Pyrites (including cupreous 
C Smelter CNN SN 205,098 | 217,853 EE 227, 227 (3) 
poundum E Se (5) Salts ede wee tae ona wera tae 680, 137 725, 655 
el Lin (shipments)........ 33, 518 29, 187 || Silver (troy ounces). . ....... 17, 641, 493 22, 386, 456 
F BULUM 56, 212 59, 107 || Talc, pyrophyllite, and soap- 
Ga 459, 908 (5) SPI RARO USE 24, 423 24, 675 
nt (troy ounces )) 4. 123, 518 | 4, 430, 612 || Tin (long tons): 
DAD oe eee A: 1. 948 3, 231 Mine........ 5 27 355 
e fr 2, 854, 999 | 3, 256, 308 Smelter occ 276 356 
15 ore (thousand tons) 3, 334 3,270 || Titanium concentrates: Il- 
E steel (thousand tons): A teens 400 92, 585 
1£ Iron and ferro-alloys. .. 2, 146 2.260 || Tungsten concentrates (60 
m el Ingots and castings... 2, 894 3, 070 percent WO; basis) 191 2 
E Zine: 
SCH F 144.945 154, 119 MIT eiua EA 261,506 | 283, 571 
Meller: 132, 608 | 154, 551 Smelter aooaa 186, 920 185, 935 


! Magnesite has been produced in recent years, but no current data are available. Mercury is produced 
dno output was recorded in 1949-50, 
i p cludes antimony content of antimonial lead. 
i Raclustve of sand, gravel, and stone. 
51 efined metal plus bismuth content of bullion exported. 
ata not available. 
plu ures comprise Canadian ore processed in Canada and exported (irrespective of year when mined), 
E content of oxide made at Port Colborne from copper-nickel ore. However, figures exclude the 
WI recovered at Clydach (Wales) from Canadian nickel-copper ores. 
covered from tailing dumps. 


' Includes titanium slag containing approximately 70 percent TiO, 
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COSTA RICA 
TABLE 3.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 
Gold: (troy ounces) ²⅛ / yd ⁰ 284 115 
Md ³ð..ͤ¹ AAA 8, 200 8, 400 
Sher y 720 215 
1 Manganese ore has been produced in recent years, but no current data are available. 
2 Imports into United States. 
3 Including secondary. 
CUBA 
TABLE 4.— Mineral production, 1949-50, in metric tons 
Mineral ! Mineral! 1950 
Barite (ex ports ))) Iron ore (thousand tons) 12 
Cement, hydrau lilo Manganese ore 3 78, 903 
Chromitoe Ll... Petroleum, crude (thousand 
Copper—míine...............- ls)’ *156 
Gold (troy ounces) 4 59, 874 59, 266 
r 157, 411 221,779 


! Lead (mine) and magnesite have been produced in recent years, but no current data are available. 
Nickel and tunesten are produced, but no output was recorded in 1949-50. 


2 Data not available. 

3 Exports. 

$ Imports into United States. 

$ Natural naphtha and gas oil. 
* Including secondary. 


CURACAO 
TABLE 5.—Mineral production, 1949-50, in metric tons 


DOMINICAN REPUBLIC 


TABLE 6.— Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 Mineral 1949 1950 
Cement, hydraulic........... 53, 561 70, 443 || Salt: 
Gold (troy ounces)!. .......... 993 475 ROCK EE 2, 412 2, 304 
Gypsum.....................- 18,157 () PPP 8, 140 13, 740 


! Imports into United States. 
2 Data not available. 
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EL SALVADOR a 
TABLE 7.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 Mineral 1949 1950 
Gold (exports) (troy ounces)..| 27,091 29,053 || Salt. *25, 000 (i) 
Lead mine -a.n ----------- *530 *530 || Silver (troy ounces). ) 280, 309 462, 973 


! Data not available. 


GREENLAND 
TABLE 8.—Mineral production, 1949-50, in metric tons 


Mineral! 1949 1950 
Coal (thousand Long... 9 (1) 
Cryolite: (E Ani a L VE ²˙ 1] ²⅛˙A on y Laden 40, 990 (1) 


! Graphite has been produced in recent years, but no current data are available. 
Data not available. 


GUATEMALA 
TABLE 9.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Cement, hydraulic. .......... 35, 852 41,610 || Lead—smelter................ 68 271 
Chromite..................... 300 300 -S8lt. cen cece. ran 11, 962 11,340 
Gold (troy ounces)1........... 5 397 || Silver (troy ounces)... ........ 81,502 | 339, 360 


! Lead (mine) and native sulfur have been produced In recent years, but no current data are available. 
ica is produced, but no output was recorded in 1949-50. 
Imports into United States. 


HAITI 


Production of salt in! Haiti in 1949 totaled 8,000 metric tons (pre- 
ary figure). Bauxite and gold are produced, but no output 
was recorded 3 in 1949-50. 


HONDURAS 
TABLE 10.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
A ͥ Pf mmß Hee, dee 
Antimonyů⸗y rz 9 (2) Lead—mine...............- 449 352 
Gold (troy ounces) .. ....... 25, 832 36, 545 || Silver (troy ounces) ) 3, 431, 614 | 3 4, 049, 247 


H s has been produced in recent years, but no current data are available. 
4 pata nol not availahle. 
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. MEXICO 
TABLE 11.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 195 Minera] ! 1919 1950 


Antimony 3................. 5,753 5,868 || Lead 
Arsenic, White 3,576 8, 987 e 220, 763 238, 078 
Bismuth, ín impure bars Smelter. rr 212, 004 230, 831 
(kilograms) )))): 249, 000 263,000 || Manganeseore.............. *53, 900 *32, 400 
Cadmium (kilograms) 3..... 820, 000 689,000 |, Mercury (flasks)............ 5, 250 3, 713 
Cement, hydraulic......... 1, 227,600 | 1,522,800 |¡ Petroleum, crude (thou- 
Coal (thousand tons) 1,075 *1, 000 sand barrels) ) 60, 910 72, 443 
G ³˙·¹A 374, 827 391, 955 || Silver (troy ounces) ........ 49, 454, 882 | 49, 141, 445 
Copper: Tin (long tons): 
Mine 57, 246 61, 699 Mine 358 290 
Smelter................... 49, 359 48, 477 Smelter— 358 290 
Fluorspar (ex ports) 55,772 65,667 [ Tungsten concentrates (60 
Gold (troy ounces)........- 405, 550 408, 122 percent WO; basis) 65 67 
Graphite 23, 812 24,626 || Zinc: 
Iron ore (thousand tons).... 363 420 Mine 178, 402 223, 530 
mon 1795 steel (thousand Smelter aoon 53, 496 53, 492 
ons): 
Pig iron 444. 356 249 
Steel ingots and castings. 345 *320 


! Barite, fuel briquets, gypsum, magnesite, mica, salt, and native sulfur have been produced in recent 
years, but no current data are available. Chromite, molybdenum, and vanadium are produced, but no 
output was recorded in 1919-50. 

2 Includes antimony content of antimonial lead. 

3 cadmium content of flue dust exported for treatment elsewhere; represent in part shipments from stocks 
on hand. 

4 Excluding ferro-alloy production, for which data are not yet available. 


NICARAGUA 
TABLE 12.— Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 | Mineral 1949 1950 
Cement, hydraulic........... 16, 462 ! a et A *10, 230 11,172 
Gold (exports) (troy ounces).| 219, 139 229, 206 || Silver (troy ounces) !......... 191, 082 133, 282 
1 Including secondary. 
TRINIDAD 


Production of crude petroleum in Trinidad totaled 20,617,000 
barrels in 1949 and 20,632,000 barrels in 1950. 
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UNITED STATES (INCLUDING TERRITORIES) 
TABLE 13.—Mineral production, 1949-50, in metric tons 
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Mineral ! 1919 
Aluminum. -aoaaa 547, 449 
Antimony y 1. 484 
Arsenic, White 11, 607 
Asbestos (sold or used by 

producers) o 39, 360 
Barite. 663, 428 
Bauxite (dried equivalent) .. 1,167, 230 

eryllium concentrates 

(mine shipments) 314 

admium—smelter: 

Metallic cadmium (kilo- 

grams ) 3, 639, 432 

admium compounds 

(Cd content, kilograms) . 92, 079 
Cement, hydraulic. . ........ 36, 312, 780 

hromite.................__. 393 
Coal (thousand tons): 

Anthracite, Pennsylvania. 38, 738 

ituminous............... 394, 420 

Lientte ||... ...... .... 2, 805 
Cobalt (shipments) 306 
Coke, metallurgical.......... 57, 730, 603 
Copper: 

Mine. 682. 880 

Smelter : 779, 842 
Feldspar (sold or used by 

producers) 375, 307 

luorspar (shipments) 214, 733 
uel briquets: 
riquets LLL 2, 180, 834 

Packagedfuel............. 114, 258 
Gold—refinery (troy ounces).| 1. 921, 949 
Graphite (amorphous an 

Crystalline) ). 5, 536 
Oyps FFC 5, 994, 752 
ron ore (thousand tons) 86. 301 

on and steel (thousand 
s): 
Pig iron and ferro-alloys... 49, 775 
i Steel ingots and castings 1. 70, 740 
Mine. 371, 860 
Refinery FC 431, 695 


824, 938 
914, 917 


414, 472 
273, 524 


2, 512, 907 
123, 088 
2, 288, 708 


4, 628 
7, 432, 186 
99, 619 


60, 217 
87, 848 


389, 974 
458, 171 


Mineral ! 1949 
Magnesit ee 260, 646 
Magnesium metal........... 10, 521 
Manganese ore (sbipments). 114, 427 
Mercury (flasks) )) ; 
Mica (sold or used by pro- 

ducers): 
r ( 23 
DOTADO 8 29, 806 
Molybdenum. mmm 10, 219 
Nickel—refinery !............ 717 
x I MESH 117, 509 
Petroleum, crude (thousand 
BTC ((V 1, 841, 940 
Phosphate rock (sold or used 
by producers 9, 131, 173 
Platinum-group metals (troy 
ounces): 
Platinum M= 19, 013 
Other platinum group 
metals. 5 5, 794 
Potassium salts (equivalent 
J EE 1, 014, 586 
Pyrites, including cupreous 
PFits EI Lu 905, 746 
Salt: 
Rock salt 3, 124, 637 
Other salt 11, 002, 165 
Silver (troy ounces) ) 34, 944, 554 
Sulfur, native (long tons)....| 4,745,014 
Talc, pyrophyllite, and soap- 
stone (sold by producers) 419, 023 
Tin (long tons): 
Il EE 
Smelter . 35, 834 
Titunium concentrates: 
Ilmenite................... 364, 989 
Rut[fsfes 10, 875 
Tungsten concentrates (60 
percent WO; basis) (ship- 
ments 8 2, 508 
inc: 
TING AAA AN 538, 142 
A A 739, 154 


28 

118, 589 

1, 971, 845 
10, 418, 122 


| 37,855 


1, 167, 325 
946, 108 

3, 562, 738 
11,523, 492 
42, 308, 739 
5, 192, 184 


563, 132 


94 

33, 118 

424, 851 
(7) 


4, 403 


565, 513 
765, 176 


— 
"Excludes bismuth and vanadium, data for which Bureau of Mines is not at liberty to publish. Co- 
rundum 13 produced, but no output was recorded in 1949-50. 
Smelter output from domestic and foreign ores, exclusive of scrap. Production from domestic ores 
only was as follows: 1949, 687,580 tons; 1950, $26,760, 
Data from Aruerican Iron and Steel Instituto. Includes only that portion of steel for castings produced 

Y companies manufacturing steel ingots. 
Igures cover lead refined from domestic and foreign ores; refined lead produced from foreign base bullion 


Dot included. 


Byproduct of electrolytic refining of copper. 
y me uding tin content of ores used direct to make alloys. 
Bureau of Mines not at liberty to publish the figures. 
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SOUTH AMERICA 
ARGENTINA 
TABLE 14.—Mineral production, 1949-50, in metric tons 


Mineral ! Minera] ! 

Antimony ng 8 3) Silver (troy ounces) 
Cement, hydraulic. ......... Sulfur, native (long tons) 
Coal (thousand tons) 32. 8 *18 (long tons): 
Gold (troy ounces). ) Min 
Lead: 

Mine.. ......-------------- 

Smelter................... 


Mica (exports) .............. 
Petroleum, crude (thousand 
barrels) )) 


! Arsenic, asbestos, barite, beryl, bismuth, chromite, corundum, feldspar, fluorspar, graphite, gvpsum, 
iron ore, pig iron, magnesite, manganese ore, peat, salt, talc, tungsten, and vanadium have been produced 
in recent years, but no current data are available. 

? Data not available. 

3 In addition, tbe following quantities (metric tons) of asphaltite were produced and used as solid fuels: 
1949, 79,477; 1950, data not available. 

BOLIVIA 


TABLE 15.—Mineral production,! 1949-50, in metric tons 


Minera] 3 Mineral? 1949 1950 


d — — DENEN | eA SS I] 


Antimon m/ 0 .---------- 634, 627 | 6, 566, 950 
Asbestos. -...----------------| 182| (3) || Sulfur, native (long tons) 4, 398 (3) 
Bismuth in ore and bullion 
(kilograms)...............]| 48222] () Mine 94, 115 31, 213 
Cement, hydraulic. 41,546 |] () [  Smelter.............--..-.- 405 393 
RTE EE Tungsten concentrates (60 
Copper—mine............... percent WO: basis) 2. 543 2. 461 
Fluorspar.................... 64 1 17, 629 19, 570 
Gold (troy ounces).......... 
Lead—mine...... 


Petroleum, crude (thousand 
barrels) ..................... 


! All data are exports, except that those for cement, lead, petroleum, and zinc are actus] production. 

2 Manganese ore, mica, and salt have been produced in recent years, but no current data are available. 
Mercury is produced, but no outpüt was recorded in 1949-50. 

3 Data not available. 

4 Excludes bismuth content of tin concentrates exported. 


BRAZIL 
TABLE 16.—Mineral production, 1949-50, in metric tons 


Minera] ! 1949 1950 Mineral ! 1949 1950 

Arsenic, White 959 (2) Magnesit. 43, 110 (5) 
ie ice Erw 6, 010 d Manganese ore (exports)......| 149,896 | *162, 600 
Baue io 20, 246 1 Mica (exports) ............... 558 8 
Beryllium concentrates (ex- Nie!!! ĩͤ 8 7 2) 

POLS) gene A 3,078 a) Petroleum, crude (thousand 
Cement, hydraulic. I, 281, 047 | 1, 381, 976 barrels) ................ Ll... 109 278 
Chromite (exports)..........- 3 (2) Phosphate rock (apatite)..... 4, 553 (7) 
Coal (thousand tons) 2,117 A lll 800, 872 (3) 
VV sau EES 271, 710 286, 595 || Silver (troy ounces). ) 21, 041 *12, 860 
Diamonds (metric carats)....| *250, 000 | *200,000 || Talc and soapstone. .......... 7, 221 a) 
Fluorspar...................- 537 (3) Tin (long tons): 
Gold (troy ounces) *183, 500 | *180, 000 Mi 325 240 
Graphite (exports). .......... 137 (2) Smeltei sica 157 *240 
GYPSUM EEN 50, 857 (7) Titanium concentrates: 
Iron ore (thousand tons) 1, 489 1, 900 Ilmenite 650 a) 
Iron and stecl (thousand RAin dE a) 

tons): Tungsten concentrates (60 

Pig iron and ferro-alloys 512 704 percent WO: basis) (ex- 

Steel ingots and castings.... 605 764 o wil ee ces uires 575 *700 
Lead—smelter............... 1, 172 4, 000 


! Asbestos, bismuth, cobalt, corundum, feldspar, lead (mine), and pyrites have been produced in recent 
years, A Bo uu data are available. Aluminum is produced, but no output was recorded in 1949-50. 
ata not available. 
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BRITISH— GUIANA 
TABLE 17.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 
EE 1,785,860 | 1, 608, 831 
Diamonds (metric carats) ........ ccce c ene ne ee ee ne ee ee eee eee eee 4, 790 37, 462 
AT ege d nnd EE EE 19, 368 11, 800 

CHILE 


Minera] ! 1949 1950 Minera) ! 1949 1950 

Asbestos... 2.222.022.2288 eee 291 (3) Lecad—mine.................. 2, 850 (3) 
Hale non oe 1, 461 (3) Manganese ore 27, 756 24, 523 
Cement, hydraulic 495, 208 512, 848 || Mercury (flasks) 754 319 
Coal (thousand tons) 1, 882 *1, 960 || Molybdenum 558 * 800 
/r AARON (3) Petroleum, crude (thousand 
Copper: Barrels). Ee d4S 629 

Iii!!! ! 371, 095 360, 515 || Phosphate rock (apatite) 49, 311 13, 437 

Smelter__.............-...- 350, 737 345, 005 || Salt: 
Feldspar__..__.........-.----|--.------- (2) Rock salt 35, 079 46, 709 
Gold (troy ounces) 179, 144 | 206, 858 Other salt 4. 450 *942 
Gypsum. ................... 60, 303 Q) Silver (troy ounces) 799. 685 | 746, 797 
Iron ore (thousand tons) 7 2, 597 2, 976 || Sulfur, native (long tons) 6, 924 (2) 
ia^ Pus steel (thousand Talc and soapstone 110 (3) 

ns): 
Pig iron and ferro-alloys.... 19 12 
Steel ingots and castings... 32 65 


' Potassium salts have been produced in recent years, but no current data are available. Tungsten is 
produced, but no output was recorded in 1949-50. 

! Data not available. 

? Production of Tofo Mines. 

! Estimated exports. 


COLOMBIA 


TABLE 19.—Mineral production, 1949-50, in metric tons 
— 


Mineral 1 1949 1950 Mineral ! 1949 1950 
— . ⏑ʒ[ꝓ—c — a — A . T. T PA EDO 
Cement, hydraulle_.......... 474,726 579,977 || Platinum, placor(troy ounces)| 20,707 26, 445 
Coal (thousand tons) 1.015 (3) Bil EES 125,920 | 141,019 
Gold (troy ounces). ) 359, 474 379, 412 || Silver (troy ounces)..........| 100, 590 115, 711 
Gypsum gcc cee once *2 760 1,930 || Sulfur, native (long tons) 793 1, 461 
Petroleum, crude (thousand 
darrels) ee 29, 722 34, 059 | 
wwen E TN 


a Barite and mica have been produced In recent years, but no current data are available. 
Data previously published representedlonly production transported by rail. 


! Data not available. 
ECUADOR 


TABLE 20.—Mineral production, 1949-50, in metric tons 
— ſ— — — ETA 


Mineral 1 1949 1950 Mineral ! 1949 1950 
SÁ Ee, AAA — . —— — — 
Cement, hydraulic. .......... 52, 250 57,607 || Petroleum, crude (thousand 

M „ REOR DEAN EARN 704 526 Barrels) EEN 2,617 2, 632 
Gold (troy ounces) ...........| 99,24 91.040 E o tose hos cedar 16,833 | — 34,902 
Gypsum... 486 *441 || Silver (troy ounces)..........| 276, 900 215, 526 

CC 380 200 || Sulfur, native (long tons)..... 16 27 


ꝛœFv— — EE — — ñ— —— — nnÁÜ € uj: 
Copper (smelter) is produced, but no output was recorded in 1949-50. 


1624 


MINERALS YEARBOOK, 1950 


FRENCH GUIANA 


Production of gold in French Guiana totaled 14,265 troy ounces in 
1949 and 12,249 ounces (preliminary figure) in 1950. 


PANAMA 
TABLE 21.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 

Cement, ll ! 53, 600 50, 971 
r ðWA.Aſ ⁰ dd yd ⁊ Ee 1 9, 657 1,115 
TEE d 3, 408 5, 650 

! Exports. 

PERU 
TABLE 22.— Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 | Mineral ! | 1949 | 1950 

Antimony ye 815 (2) Mercury (flasks). )) (3) 
Arsenic, White 980 (2) II EE A (2) 
Bismuth (kilograms): Molybdenum............... 2 (1) 

Meili! 8 213. 137 (2) Petroleum, erude (thousand 

In lead-bismuth alloy...... 9, 398 (2) barrels).................-... 14, 790 15, 077 
Cadmium (kilograms)......- 800 (2) rf! er ems 55, 986 (n 
Cement, hydraulie.......... 280, 500 331,297 || Silver (troy ounces)........./10,627, 717 |13, 053, 201 
Coal (thousand tons) 170 (2 Sulfur, native (long tons). 271 (3) 
Copper Tin—mine (long tons) ...... 44 KE 

A ern 27, 959 29, 930 ¡| Tungsten concentrates (60 

Smelter nc. cc csscenccs-ce 21, 119 22, 868 percent WO basis)........ 455 390 
Gold (troy ounces )) 137, 959 128,603 || Vanadium................-.- 456 436 
E ie EE EE 37, 419 (3) Zinc: 
Lead: Ab A 72, 037 73, 812 

Minus 8 65, 357 57, 356 Sn 8 1. 201 1, 252 

Smelter.................... 36, 027 31, 421 


l Barite, feldspar, and graphite have been produced in recent years, but no current data are available. 
Coke is produced, but no output was recorded in 1949-50. 


SURINAM 
TABLE 23.— Mineral production, 1949-50, in metric tons 


! Data not available, 


Mineral 


Bauxite 
Gold (troy ounces) 


e mm zm em mmm mm mp ————————————————————————————————- e 


—ͤ—ũS:ç1——ͤ e mmm -w ! - ks; 2» k 


URUGUAY 
TABLE 24.— Mineral production, 1949-50, in metric tons 


Mineral ! | 1949 | 1950 
Cement, hydraulic 293, 371 304, 512 
Peluspar Eet 811 710 


1 Graphite and pyrites have been produced in recent years, but no current data are available. 


produced, but no output was recorded in 1949-50. 


—— —— —Ä4m A—6ͤ—— € 


Gola is 
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VENEZUELA 
TABLE 25.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 Minera] 1950 
Asbestos 192 (i) Iron ore (thousand tons) 190 
Cement, hydraulic...........| 285,000 501,006 || Magnesite.............--..---/.-2.--2-6- 1, 400 
Coal (thousand tons) *24 AN Petroleum, crude (thousand 
Diamonds (metric carats).... 56, 362 60, 389 barrels) ........---0---...--- 546, 783 
Gold (troy ounces) ........... 61, 378 34,462 EE (i) 
Gypsum 2.................... 3, 042 2, 050 


! Data not available. 
Production in government quarries only. 


EUROPE 
ALBANIA : 


Production of crude petroleum in Albania totaled 2,188,000 barrels 
in 1949 and 2,335,000 barrels in 1950 (preliminary figures). Cement, 
chromite, coal, and salt have been produced in recent years, but no 
current data are available. 


AUSTRIA 
TABLE 26.— Mineral production, 1949-50, in metric tons 


Mineral] ! | 1949 | 1950 Mineral ! 1949 1950 

Aluminum 14, 835 17, 988 Lead: 
Ant imony 3... 379 409 e cota 4, 297 4, 440 
Barite da arts 8, 004 10, $00 Smelter 0 n0aoaananMMnMM 9,841 10,910 
Bause. 8 6, 526 616 || Magnesite ..................- 520, 500 543, 817 
Cement, hydraulic........... 11,091,012 | 1,280,400 || Mercury (flasks).... ........ 5 (3) 
Coal (thousand tons): ne EE 253 

Bituminous................ 183 *180 || Molybdenum................ 9 (3) 
EN oc sos 8 3, 816 4,309 || Petroleum, crude (thousand 
CONG dee 775, 900 ¡*1, 000, 000 barrels) )) *6, 100 *6, 150 
Copper: Pyrites, including cupreous | ` 

Mineca dado 1, 296 1, 635 000 A 11, 624 12, 489 

0 in. cos ox cwenas ves. 3, 761 5,133 || Salt: 
Feldspar..................-.- ], 912 (3) Rock salt. 719 1, 085 
Graphite 14, 093 14, 685 Other salt 229. 423 236, 532 
Iron ore (thousand tons) 1, 488 1,859 || Silver (troy ounces).......... 12, 890 18, 901 
Iron and steel (thousand Tale and soapstone........... 52,144 53, 625 

tons): Zinc—mine..................- 2, 094 2, 970 
Pig iron and ferro-alloys 838 883 
Steel ingots and castings 835 947 


—.——ßvr—. — —— —— . ch 
5 gold, gypsum, and phosphate rock have been produced in recent years, but no current data 
available. 
2 Excludes Soviet Zone, production data for which are not available. 
! Data not available. 


282294—53———103 
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BELGIUM 
TABLE 27.—Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral ! 1919 1950 

Arsenic, white (exports) 2 27 1,909 || Iron and steel (thousand 
Cadmium—smelter (kilo- tons): 

rams!) 148, 000 (3) Pig iron and ferro-alloys.... 3,749 3, 693 
Cement, hydraulic........... 2, 924, 998 | 3, 557, 231 Steel ingots and castings... 3, 849 3, 788 
Coal (thousand tons)......... 27, 850 27,303 || Lead—smelter $..............- 79, 304 62, 094 

701 4. A 3, 472, 284 | 3,243,036 || Phosphate roc g 44, 643 50, 846 
Fuel briquets................. 780,860 | 1,014, 290 || Tin—smelter (long tons)...... 8, 996 9, 512 
Iron ore (tbousand tons)...... 42 46 || Zino-smelter WW 176, 565 177, 326 


1 Barite, copper (smelter), manganese ore, and pyrites have been produced in recent years, but no current 
data are available. 

3 Includes Luxembourg. 

3 Data not available. 

d Includes secondary. 


BULGARIA 


Production of metallurgical coke in Bulgaria totaled 8,000 metric 
tons in 1949 and 10,000 tons in 1950 (preliminary figures). Asbestos, 
cement, chromite, coal, fuel briquets, gold, graphite, gypsum, iron ore, 
manganese Ore, salt, silver, and tale have been produced in recent 
years, but no current data are available. 


CZECHOSLOVAKIA 
TABLE 28.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 

Antimon ( 2,000 || Iron and steel (thousand 

Cement, hydraulic........... 1, 738, 000 (3) tons): 

Coal (thousand tons): Pig iron and ferro-alloys.... 1, 875 1,883 
Bituminous................ 17, 003 18, 456 Steel ingots and castings.... 2, 510 2, 736 
Lignit- i css iere 26, 526 27,506 || Magnesit. (3) *173, 000 

AA A 4, 695, 000 |*4, 876,000 || Petroleum, crude (thousand 

Fuel briquets, lignite......... *297,000 | *303, 300 Darrels -20-02 --.-.--.- 292 292 

Iron ore (thousand tons) *], 400 *1, 600 


! Arsenic, asbestos, barite, feldspar, fuel briquets (bituminous coal), gold, graphite, lead, manganese ore, 
mercury; pyrites, salt, silver, and zinc have been produced in recent years, but no current data are available. 
ata not ava e. 


DENMARK 
TABLE 29.— Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 Mineral 1049 1950 
Cement, hydraulic........... 834, 000 873,000 || Iron. and steel (thousand 
Coal: Lignite (thousand tons). 1, 600 *700 tons): 
Pig iron and ferro-alloys.... 39 51 
Steel ingots and castings.... 76 1?3 


Ee 1, 416, 406 901, 802 
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FAROE ISLANDS 


Coal has been produced in Faroe Islands in recent years, but no 
current data are available. 


FINLAND 
TABLE 30.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 

Asbestos, Including flour..... 8, 395 (?) Lead - min 130 () 
Cement, hydraulic............ 655, 984 743,000 || Peat: 4 
obst (3) (2) Peat for litter 18, 650 8 
Copper: Turf for fuel 178, 538 

Ill. 8 18, 741 15,600 || Pyrites, including cupreous 

Smelter 18, 224 13, 572 O A ce tt 180, 040 9210, 000 
Feldspat 10, 074 8,000 || Silver (troy ounces). ......... 171, 150 115, 939 
Gold (troy ounces). .--..-.-.. 14, 587 9, 465 || Tale and soapstone..........- (2) 4, 000 
lron and steel (thousand Tungsten concentrates (60 

tons): percent WO; basis) 49 20 
Pig iron and ferro-alloys.... 101 63 || Zinc mine 2, 500 SL 800 
Steel ingots and castings. ... 114 105 


! Beryl, graphite, and gypsum have been produced in recent years, but no current data are available. 
Molybdenum and nickel are produced, but no output was recorded in 1949-50. 

! Data not available. 

3 Less than 1 ton. 

¿Data on peat completely revised In recent Finnish officialstatistics. For earlier years, see Peat chapter. 


FRANCE 
TABLE 31.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Alum num 54, 140 „61, 000 Iron and steel (thousand 
Antimonse cele sse cc.- 294 *330 tons): 
Asbestog ._........-.-.------- 1, 059 (2) Pig iron and ferro-alloys: 
BAO AN eae 32, 833 (3) Francde 8, 355 7, 844 
Biss dadas 757,560 | 804,396 EE 1, 582 1, 682 
Bismuth (kilograms)......... 230, 000 (2) Steel ingots and castings: 
admium—smelter (kilo- Rer 9, 108 8, 652 
O A A 58, 123 (3) Sr ene 1,757 1, 896 
Cement, hydraulic._.......-- 6, 443, 352 | 7, 208, 400 || Lead: 
Coal (thousand tons): WHNG EE 9, 936 11, 000 
Bituminousand anthracite: Selten 54, 450 61, 236 
Fran es 51, 199 50, 818 || Magnesium meta 700 300 
SHARP o CC 14, 282 15,092 || Petroleum, crude (thousand 
Lignite............-...----- 1, 845 1, 688 barrels ))) 411 909 
Coke: Phosphate rock 67, 509 73, 752 
Prane@ orc Sone cece 6, 769, 000 | 7,011,745 || Potassium salts (equivalent 
AAD EE 3,327,000 3, 228, 989 Kai... 896, 000 | 1,017, 800 
Feldsparn—Pÿ 45, 000 42,000 || Pyrites, including cupreous 
Fluorspar. ..................- 39, 054 1 petite... 205, 909 ) 
Fuel briquets........--------- 8,365,000 | 6,307,000 || Salt *676, 000 (1) 
Gold (troy ounces) ........... 47, 204 63,015 || Silver (troy ounces 570, 888 549, 669 
Gypsum...................-.- 1, 062, 000 | 2, 100,000 || Tale and soapstone. .......... 99, 650 95, 500 
Iron ore (thousand tons) 3. .] 31,424 30, 203 || Tin—mine (long tons)........ 73 *84 
Tungsten concentrates (60 
percent WO» basis) 700 *400 
Zinc: 
Mie 11,159 12, 419 
Aer; AO 60, 597 71, 531 


! Arsenic, beryl, copper, molybdenum, peat, salt (rock), and native sulfur have been produced in recent 
Years, but no current data are available. 
Data not available. 
‘Including Moselle (Lorraine). 
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GERMANY 
TABLE 32.— Mineral production, 1949-50, in metric tons 
Mineral 1949 1950 ! Mineral 1949 1950 
| 
FEDERAL REPUBLIC! i FEDERAL REPUBLIC !—Continued 

Aluminum................ 28, 848 26,951 || Potassium salts (equiva- 

BI! trea 1 183, 457 Q) lent Ri! 788, 800 911, 600 

Cadmium—Smelter (kilo- Pyrites, including cupre- 

A us wea ces eas 4 5, 000 (3) ous pyrites 8. 431, 963 525, 400 
Cement, hydraulic ....... 8, 460, 000 | 10,877,000 Salle 1,800,000 | 2, 470, 000 
Coal (thousand tons): § Silver (troy ounces).......| 1,601,782 (3) 

Bituminous and anthra- Tale and soapstone........ 30, 968 (3) 

Cl cds 104, 808 110,756 || Tin (long tons): 

Liette. dee Nd ge 72, 064 75,840 EE E *120 *120 
0 AAA eet 25, 140, 000 | 27, 333, 400 Smielle 120 2120 
Copper: $ inc: 

MIT 864 1. 360 fr 57. 816 69, 298 

Smelter 1... 5... cese 145, 536 200, 648 Smelter EEN 7 86, 916 112, 791 
RUEDA CC 49, 544 » — — Á———— Doc EE e 

Orr 33, 871 3 
Fuel briquets: 4 SOVIET ZONE" 

Bituminous and anthra- 

i 8 3. 586, 000 3, 720,000 || Barito... ooo... (ii) 

Ligni tee 14, 250. 000 | 14,910,000 || Cement, hydrauli 1, 000, 000 3) 
Graphit 5. 097 56. 200 Coal (thousand tons): 12 
Gypsum *................. 515, 300 4344, 000 Bituminous and anthra- 

Iron ore (thousand tons)? 9, 112 10, 882 C 3, 000 3. 000 

Iron and steel (thousand Lignite— 117. 000 *123, 000 

tons): PCG!!! uu des *275, 000 *300, 000 

Pig iron and ferro-alloys. 7,140 9, 480 || Fuel briquets: 

Steel Ingots and castings. 9, 156 12, 121 Bituminous and anthra- 

Lead: |ui ec ( Ad E 
Nins 40, 944 44. 830 Lignite..... EE *30, 000, 000 |*30, 000, 000 
Smelter 779 "t 99, 372 118,140 |! Iron ore (thousand tons). . *250 *328 

Magnesite—ꝛ— 11. 264 (3) Iron and steel (thousand 

Magnesium metall. (3) tons): 

Prato corras ada 2 1, 203, 266 (3) Pig iron and ferro-alloys. 250 288 

Petroleum, crude (thou- : Steel ingots and castings. 700 1, 155 
sand barrels)............ 5, 947 A AAA A (11) 


1 Arsenic, bauxite, bismuth, cobalt, gold, manganese ore, mercury, and phosphate rock have been pro- 
duced 92 EH years, but no current data are available. Nickel is produced, but no output was recorded 
in 194 ; 

2 Includes Soviet Zone. 

3 Not available. 

4 American-British zones (Bizonal area) only. 

3 Excludes production of the Saar. 

6 Approximate production. 

Includes secondary. 

* Crude-production estimates based on tho following calcined figures: 1949, 429,400; 1950, 286,592. 

* Exclusive of manganiferous iron ore carrying 12 to 30 percent manganese. 

10 Aluminum, arsenic, bauxite, bismuth, cobalt, copper, fluorspar, gold, lead, magnesium, manganese ore, 
mercury, phosphate rock, potassium salts, pyrites, and zinc have been produced in recent years, but no 
current data are available. Nickel is produced, but no output was recorded in 1949-50. See also introduc 
tion to chapter. 

i! Included with Federal Republic. 

12 Planned production. 


GREECE 
TABLE 33.—Mineral production, 1949-50, in metric tons 
Mineral] ! 1949 1950 Mineral ! | 1949 | 1950 

Antimon e 210 1,505 || Magnesit. 17, 090 26, 256 
Arsenic, White 13 (2) Manganese ore 1, 150 (7 
Bis A 15. 604 20,799 || Pyrites, including cupreous 
Binies 48. 852 (2) ELE 15, 785 87, 678 
Cement, hydraulic........... 2326, 000 (2) Steel, ingots and castings 
Chrom ite 3, 381 12, 631 (thousand tons)............. 23 *26 
Coal: Lignite (thousand tons). 180 *160 || Tale and soapstone........... 1, 700 2, 500 
Iron ore (exports) (thousand e ine 1, 695 3, 154 

rr 22 41 
Lend: 

MATO Vl cues sc 2, 051 *2 000 

Eet eer ee see 1. 706 2. 125 


1 Gypsum, molybdenum, salt, silver, and native sulfur ha ve been produced in recent years, but no current 
data are available. Nickel is produced, but no output was recorded in 1949-50. 
2 Data not available. 
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HUNGARY 
TABLE 34.—Mineral production, 1949-50, in metric tons 


Mineral! 1949 Mineral ! 1919 1950 

Aluminum................... *14, 000 Iron and steel (thousand tons): 
Bauxite.......... 22 1 *600. 000 Pig iron and ferro-alloys.... 428 500 
Cement, hydraulic. .......... *640, 000 Stee] ingots and castings.... 849 1, 022 
Coal (thousand tons): Lead—mine............. kees (2) 300 

Bituminous. ss *1, 380 Petroleum, crude (thousan 

Lignite A *10, 450 Partei odas 3,791 4. 198 
Iron ore (thousand tons)...... 339 


! Arsenic, copper (mine), fuel briquets, gold, lead (smelter), manganese ore, peat, pyrites, salt, and silver 
have been produced in recent years, but no current data are available. Antimony is produced, but no 
dd was recorded in 1949-50. 

2 Data not available. 


ICELAND 


Peat has been produced in Iceland in recent years, but no current 
data are available. 
IRELAND 


TABLE 35.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 | 1950 
Cement, hydraulic. ......... 2453, 000 (2 [Fuel briquets 16, 257 (3) 
Coal (thousand tons) 115 MS AAA *4, 079, 400 (2) 


1 pante: gypsum, phosphate rock, and pyrites have been produced in recent years, but no current data 
are available. 
! Data not available. 


ITALY 
TABLE 86.— Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral ! 1949 1950 

Aluminum 25, 647 37,070 || Lead: 
Antimon e 360 400 Mili 8 34, 600 *38, 000 
Arsenic, White 440 3 520 Smelter——— 28, 460 37, 469 

TT 15. 365 21, 433 || NMagnes ite 456 200 
Bl E 46. 616 48, 142 || Manganese ore. 224. 219 16, 208 
Bauxite `. 104, 852 153, 433 || Mercury (flasks)............. 44, 527 53, 346 
Cadmium—smelter (kilo- Molybdenum................ BEER (4) 

grams )) 73. 000 2 42,000 || Petroleum, crude (thousand 
Cement, hydraulic........... 4,036, 501 | 5,003, 546 Bares 8 71 63 
Coal (thousand tons): Platinum—refinery (troy 

Bituminous and anthracite. 1, 104 1, 030 ounces ))): (4) 

FHC 832 7 Pyrites, including cupreous 
Cob aM eege eg (3) (^ pyrites 866,179 | 895, 459 
o » 1,511,171 | 1,501,616 || Sali. 814, 420 4 
Copper: Silver (troy ounces). . 793,545 851, 995 

TT 6 34 || Sulfur, native, crude (long 

Smelter..................--- 30 ^4 tons) 2 185,567 | 209,707 
Felder... LLL... 10, 901 14,254 || Tale and sonpstone 60, 210 66, 737 

WOTS Pat. Le ioc c. d Geet 17, 746 31,611 || Tungsten concentrates (60 
Gold (troy ounces) 10, 385 10, 674 percent WO: basis) 1 2 
Graphite 4,011 3,855 || Zine: 
Iron ore (thousand tons) 521 442 Mili 73, 800 85, 348 
No T steel (thousand Smelter....................- 26, 612 38, 119 

ons): 
Pig iron and ferro-alloys. .... 445 57 
Steel ingots and castings 2, 055 2, 362 


! Fuel briquets, gypsum, mica, peat, phosphate rock, and potassium salts have been produced in recent 
years, but no current data are available. Magnesium metal, nickel, and tin are produced, but no output 
Was recorded in 1949-50, 

? January to September, inclusive. 

Less than 1 ton. 

t Data not available. 

Ain addition, the following tonnages of ground sulfur rock (30 percent S) were produced and used as an 
Insecticide: 1949, 19,213 tons; 1950, 15,778 tons. 
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LUXEMBOURG 
TABLE 37.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral 1 1949 1950 
Cement, hydraulic 121, 000 125,000 || Iron and steel (thousand 
Iron ore (thousand tons)...... 4, 137 3, 845 tons): 
Pig iron and ferro-alloys.... 2, 372 2, 499 
Steel ingots and castings 2, 272 2, 449 


1 Gypsum has been produced in recent years, but no current data are available. 
MALTA 


Production of salt in Malta totaled 1,807 metric tons in 1949 and 
1,827 tons in 1950. 


NETHERLANDS 
TABLE 38.— Mineral production, 1949-50, in metric tons 


Mineral 1950 Mineral 1949 1950 
Cement, hydraulic........... 592,800 || Iron and steel (thousand 
Coal (thousand tons): tons): 
Bituminous................ 12, 247 Pig iron and ferro-alloys. ... 434 454 
Lignite e 205 194 Steel ingots and castings.... 437 490 
E APA 2,803,900 || Peat..................-....-.- 719, 000 520, 000 
Fuel briquets: Petroleum, crude (thousand 
Bituminous...............- 992, 000 | 1,049, 000 barrels) 1 EET, 4,314 4, 897 
Linge 56,000 || Salt 331, 000 412, 570 
Tin—smelter (long tons)...... 19, 247 21,027 
Zinc—smelter................. 15, 614 19, 752 


1 Data revised in accordance with recent information stating 6.948 barrels per metric ton. 


NORWAY 
TABLE 39.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Aluminum................... 35, 047 46, 622 || Magnesium metall 3) 
Be i OR Ada (kilo- Mica (exports)..............- 113 57 
11S) A AA 71, 400 (2) Molybdenum................ 71 62 

Cement, hydraulic........... 592, 184 583, 200 || DPeat lll lll. l.l... 381, 659 358, 200 
Copper: Pyrites, Including cupreous 

A A A 14,875 15, 400 py A A eae 745, 367 749, 363 

Bmelter 2-0-0-2- 9, 306 9, 338 || Silver (troy ounces).......... 170,399 | *150,000 
Feldspar (exports)...........- 21, 932 20, 846 || Talc and soapstone. .......... * 40, 000 55, 000 
Graphite (exports)............ 2, 196 1, 902 || Titanium concentrates: 
Iron ore (thousand tons) 207 3 430 Ihnenite.................... 99, 013 105, 000 
Iron and steel (thousand tons): Nuts A 16 @) 

Pig iron and ferro-alloys.... 230 220 || Zinc: 

Steel ingots and castings.... 72 70 III 6, 610 6. 900 
Lead—mine.................. 320 (?) Smelter..................... 41, 040 44, 009 
Magnesit 1. 100 (3) 


1 Barite, beryl, bismuth, fluorspar, gold, and phosphate rock have been produced in recent years, but no 
current data are available. Coke, lead (smelter), nickel, tin (smelter), and tungsten are produced, but no 
ont ut was recorded in 1949-50. 

ata not available. 
; Including titaniferous iron ore. 
4 Exports. 
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POLAND 
TABLE 40.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 

Cement, hydraulic..........- 2, 200,000 | 2,376,000 || Iron and steel (thousand tons): 

Coal (thousand tons): Pig iron and ferro-alloys....|  *1,243 *1, 250 
Bítuminous...............- 74, 103 *77, 530 Steel ingots and castings.... 2, 305 3) 
Hens 4. 627 4, 750 || Lead —smel ter- 17, 850 3) 

2 AA 5,751,000 | 5, 924,000 || Petroleum, crude (thousand 

Fuel briquets: barrels) AAA *1, 205 *1, 205 
Bitum nous 796,000 | 2631,300 || Pyrites, including cupreous : 

Lignit 175,000 | 2170, 200 Pyrite.. AAA A 81, 000 f 
ee 26, 361 (3) I!! T ; 3) 
Iron ore (thousand tons)...... 699 790 


1 Cadmium, magnesite, peat, phosphate rock, potassium salts, silver, and zinc have been produced in 
Tecent years, but no current data are available. 

3 Incomplete. 

3 Data not available. 


PORTUGAL 
TABLE 41.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 

Arsenic, White 3 744 801 || Manganese ore................... 508 798 

Asbest oss 101 271 ie EEN Ms OI 

Beryllium eoncentrateg. 220 i A A 266 402 

Cement, hydraulic ----1521,435 | 572,549 || Pyrites, including cupreous pyrites. |622, 925 | 613, 522 

Chrom ite 9500 (2) Salt (exports) (other than rock) -]“ (3) 30, 765 

Coal (thousand tons): Silver (troy ounces). .............- 31, 958 (3) 
Bituminous and anthracite. .... 443 426 || Tin (long tons): 

TTC 111 95 Mine Cascos os 785 690 
Fuel briquets..................... O | *78,300 Smelter éi 218 *240 
Gold (troy ounces) .............-. 10, 385 Q) Titanium concentrates: Ilmenite. 680 47 
tum AA 43, 060 (3) Tungsten concentrates (60 percent 
Lead —amelter 304 591 W Os basis) 2, 700 2, 500 

1 Antimony, barite, feldspar, iron ore, salt (rock), and talc have been produced in recent years, but no 
current data are available. 

2 Exports. 

3 Data not available. 

* Excluding content of mixed concentrates, 

RUMANIA 
TABLE 42.— Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral ! 1949 1950 

Cement, hydraulic. .......... 560, 000 650, 000 || Ironand steel (thousand tons): 

Coal (thousand tons): Pig iron and ferro-alloys.... *200 *243 
Bituminous and anthracite. 187 ) 3.045 Steel ingots and cast ings *459 *558 
Lignite. ...................- 2, 576 , Manganese ore *65, 000 (1) 

COR „FF 100, 000 120, 000 || Petroleum, crude (thousand 

Gold (troy ounces). ) 112, 528 (2) barrels) EEN 233, 700 232, 000 
on ore (thousand tons) 324 395 || Pyrites, Including cupreous 

A E ue sesiis *5, 000 (2) 


! Bauxite, beryl, bismuth, copper (smelter), feldspar, fuel bricquets, gypsum, lead, mercury, mica, molyb- 
denum, phosphate rock, Salt, silver, talc, and zinc have been produced in recent years, but no current data 
able. 
2 Data not available. 
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SPAIN 
TABLE 43.— Mineral production, 1949-50, in metric tons 
Minera] ! 1919 195 Mineral ! | 1949 | 1950 

Aluminum................... 1, 212 2,167 || Lead: 
ANntiMoOny.. cidade 171 1 *400 CCC 31, 550 2 32, 400 
Arsenic, whit 124 (3) Smelter -200a anann 33, 021 344,576 
Asbest oss. 40 (3) Magnesite........--.--.-...-- 6, 691 7, 632 
lll 8 7, 665 (3) Manganese ore 15, 651 17. 000 
FFH!!! uie pe eer 11, 062 12, 186 SES (flasks) ))) 32, 289 *50, 000 
Bismuth—smelter (kilograms) 19, 854 (3) We, AAN ⁰ 9 14 
Cement, hydraulic. ..........:2,247, 608 | 2,521,107 || Phosphate rock............... 23, 093 24, 080 
Coal (thousand tons): Potassium salts (equivalent 

Bituminous and anthracite. 10, 641 10, 183 Ra) e cn cuni Uere 137, 700 182, 000 

Lighité. opcion 1, 321 *1,350 || Pyrites, including cupreous 
Bv C S 967, 497 946, 100 DEES A 8 1,132, 793 | 1,306, 859 
Copper | Salt: 

Ming do 6, 702 6, 802 Rock salt 288, 896 313,676 

A sees cand 6, 155 5, 400 Other'salt- loc ictus 546, 886 
Feldspar (quarry) .. 396 1,650 | Silver (troy ounces )) 514, 283 823, 059 
Fluorspar.................... 59, 594 32. 669 || Sulfur, native (long tons) 5, 000 7, 600 * 
Fuel briquets ------------- 1,135,859 | 1,092,000 |; Tale and soapstone $.......... 38, 208 25, 131 
Gold (troy ounces) ........... 30, 318 13,217 || Tin (long tons): 
Gfhe 256 313 Ni 8 666 575 
ll! e 1, 293, 552 | 2, 251. 831 Mieter 803 844 
Iron ore (thousand tons) 1, 876 2,079 ¡| Titanium concentrates: Il- 
Iron and steel (thousand tons): Refs socius 376 637 

Pig iron and ferro-alloys.... 634 680 || Tungsten concentrates (60 

Steel ingots and castings.... 652 759 SEH W Os basis) 888 815 

Zine: 
Nini 8 50, 000 64. 000 


| | Smelter ooooocococoo... 19, 551 21, 264 
| 


! Beryl, cobalt, and molybdenum have been produced in recent years, but no current data are available. 
? Including Spanish Morrocco. 

3 Data not available. 

4 According to Year Book of American Bureau of Metal Statistics. 

s There is some additional production of feldspar, but comaparable figures are not available. 

* Includes steatite as follows: 1949: 20,850; 1950: 13,702. 


SVALBARD (SPITSBERGEN) 


Production of coal in Svalbard (Spitsbergen) totaled 455,000 metric 
tons in 1949 and 379,000 tons (preliminary figure) in 1950, all from 
Norwegian mines. 


SWEDEN 
TABLE 44.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral! 1949 | 1950 
Aluminum (includes alloys) . 3, 929 4,000 || Lend: 
Cement, hydraulic 1, 698, 369 | 1, 944, 000 Mis 23, 900 (2) 
Gbhreemltte éier (2) Smelter ..0000annenMnoMMM 10, 7572 14, 500 
Coal (thousand tons) 317 303 ¡| Manganese ore *10, 850 (2) 
COMO: MERECE 82, 600 42: 000 2 Mica 61 (2) 
Copp Molybdenum................ 9 " 
Tine tie Eet 16, 273 16,099 || Phosphate rock (apatite)..... 1, 604 1) 
Simmel GE ee 14, 359 16.708 || Pyrites, including cupreous 
VV 38, 959 CQ) writes... BEE 424, 007 (2) 
Fuel briquets 2. 54, 500 (2) Silver (troy ounces)... ....... 1, 140, 708 | 1, 291, 656 
Gold (troy ounces ........ 80, 280 (2) Tale and soapstone........... 11, 293 Q) 
EE aec pae 8 (2) Tungsten concentrates (60 
Jö ˙·˙ arasa aeea iee (3) percent WO; basis) 468 362 
Iron ore (thousand tons)... 13,748 13,927 Zinc mine 35, 158 36, 714 
Iron and steel (thousand 
tons): 
Pig iron and ferro-alloys 860 848 
Steel ingots and castings.... 1,370 | 1, 438 


1 Arsenic, barite, bismuth, cobalt, fluorspar, peat, and salt have been produced in recent years, but no 
current data are available. Mercury, nickel, and zine (smelter) are produced, but no output was recorded 
in 1949-50. 

2 Data not available. 
3 Includes secondary. 
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SWITZERLAND 
TABLE 45.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 Mineral ! 1949 1950 
Aluminum. .................. 21, 000 Iron and steel (thousand 
ASDeStOS A VE tons): 
Cement, hydraulic. . ......... *950, 000 Pig iron and ferro-alloys.... *32 34 
Une EE *80, 000 80, 000 Steel ingots and castings 100 *130 
Iron ore (thousand tons) 70 Salt *100, 000 94, 000 


1 Barite and peat have been produced in recent years, but no current data are available. Coal, fluorspar, 
magnesium metal, and manganese ore are produced, but no output was recorded in 1949-50. 


3 Data not available. 
TURKEY (IN EUROPE) 
Data on output of Turkey in Europe are included with those of 
Turkey in Asia. 


U. S. S. R. (IN EUROPE AND ASIA) 
TABLE 46.— Mineral production, 1949-50, in metric tons (all data estimated) 


Mineral ! 1949 1950 Mineral ! 

Aluminum.................. 165, 000 190,000 || Lead—smelter 
Cement, hydraulic.......... 8, 000, 000 10, 500, 000 || Manganese ore 
Chromite................... 350, 000 500, 000 || Nickel 
Coal (thousand tons)........ 236, 000 264, 000 ¡| Petroleum, crude (thousand 
S oero ee cov Rh 24, 000, 000 127, 000, 000 barrels) 
Copper—smelter............| 200,000 218, 000 
Gold (troy ounces).......... 7, 000, 000 | 7, 000, 000 
Iron and steel (thousand 

tons): Tungsten concentrates (60 

Pig iron and ferro-alloys... 16, 700 19, 500 percent W Oy basis) 


Steel ingots and castings... 23, 000 27,000 || Zinc—smelter 


1 Antimony, arsenic, asbestos, barite, bauxite, beryl, bismuth, cadmium, corundum, diamonds, feldspar, 
fluorspar, fuel briquets, graphite, gypsum, iron ore, lead (mine), magnesite, magnesium metal, mercury, 
mica, molybdenum, peat, phosphate rock, potussium salts, pyrites, silver, native sulfur, and talc have been 
produced in recent years, but no current data are available, 


2 Exceeds 4,000,000 tons. 
UNITED KINGDOM 
TABLE 47.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! | 1049 | 1950 
Aluminum 30, 832 29, 941 | Lead: 
Bauxite (Northern Ireland) Q) EE de 2,156 3,073 
Cadmium—smelter  (kilo- Smelter. 2.2 sce uge ge 2, 156 23,073 
Kann lus etek aves 102, 662 118,878 || Magnesium metal . 5, 100 4, 900 
Cement, hydraulieo 9, 364, 000 | 9,912, 600 || Petroleum, crude (thousand 
Coal (thousand tons): barrels) 338 340 
Great Britain 218, 570 219,791 || Pyrites, including cupreous 
Northern Ireland: pyrites ele. *13, 181 (2) 

Bituminous............. 6 2) Salt: 

Lign ite 3) 2) Rock salt... 41, 400 (2 
Coke IO A 15, 739, 630 |15, 640, 000 Other salt. *3, 740, 000 2 
Feldspar (Northern Ireland) )))) (2) Northern Ireland.......... 12, 973 2 

luorspar..............---.- 67,575 (2) Talc and soapstone.......... 2, 616 2) 
Fuel briquets................ 1, 536, 268 ¡*1, 406,000 || Tin (long tons): 
Gypsum (Northern Ireland)... 3) Ill 1.212 960 
Iron ore (thousand tons) 5... 13, 612 13, 145 Smelter 7 28, 384 27, 310 
Iron and steel (thousand Tungsten concentrates (60 
tons): percent W Os basis) 39 61 
Pig iron and ferro-alloys... 9, 653 9,785 || Zinc—smelter................ 65, 124 71,418 


Steel ingots and castings...| 15, 803 16, 555 


DT _E___gg E E E SS EEG E 5qKR _5_Ó ÓE_EO0E A EEE 


! Arsenic, barite, bismuth, chromite, gypsum, and silver have been produced in recent years, but no cur- 
ee data are available. Manganese ore and zinc (mine) are produced, but no output was recorded in 1949- 


Data not available. 

Less than 1,000 tons. 

‘In Great Britain production of gas-house coke, which {s not included herein, is especially important: It 
averaged 11,000,000 tons per year in 1941-45 and increased 15 percent in 1946-47 and 25-30 percent in 1948-49; 
duta for 1950 incomplete, 

$ Exclusive of bog ore, which is used mainly for purification of gas. 

cludes secondary. 
T Includes production from imported scrap. 
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YUGOSLAVIA 
TABLE 48.—Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral ! 1949 1950 

Aluminum. ................... 2, 400 | *2,500 || Lead: 
Antimon 2, 789 (2 Mine 72, 200 | *80, 000 
Baurité-.. te 8 *368, 000 (2) A A oo hts 56, 800 | *69, 800 
Cement, hydraulic *1, 300, 000 (2) Manganese ore *14, 000 Q) 
Chromite................---..- *93, 000 |*100, 000 ROO E crude (thousand 
Coal (thousand tons) 12, 122 | *13, 000 Arrels) EE 470 
Copper—smelter 3. 2 34, 000 | 40, 000 Pyrites, including cupreous 
Iron ore (thousand tons)....... 835 *800 a AA 73, 000 () 
Iron and steel (thousand tons): !(! eee ect est EEN *108, 900 ib 

Pig iron and ferro-alloys..... 191 *210 || Zino—mine.................... 36, 559 | *43, 500 

Steel ingots and castings... .. 399 *420 


1 Barite, bismuth, copper (mine), fuel briquets, gold, gypsum, magnesite, mer , molybdenum, silver, 
and zinc (smelter) have been produced in recent years, but no current data are av. able. 


2 Data not available 
ASIA 


3 Approximate production. 
ADEN 


Production of salt in Aden totaled 308,302 metric tons in 1949 and 
259,972 tons in 1950. 
AFGHANISTAN 


Salt and talc have been produced in recent years in Afghanistan, 
but no current data are available. Production of coal in Afghanistan 
totaled 5,000 metric tons in 1949; data for 1950 are not available. 
Production of beryllium in Afghanistan totaled 7 metric tons in 1950. 


BAHREIN ISLAND 


Babrein Island produced 10,985,000 barrels of crude petroleum in 
1949 and 11,016,000 barrels in 1950. 


BRITISH BORNEO 
TABLE 49.— Mineral production, 1949-50, in metric tons 


Mineral ! 1950 Mineral ! 1949 1950 
Antimony 22222222... 2 || Petroleum, crude (thousand bar- 
Gold (troy ounces) 3.............. 1, 440 PONS) A 25,108 | 30, 
| Phosphate rock (guano). ......... 508 (3) 


1 Coal and silver have been produced in recent years, but no current data are available. 
1 Sarawak only. 
3 Data not avellable. 


BURMA 
TABLE 50.—Mineral production, 1949—50, in metric tons 
Mineral ! 1949 1950 Mineral ! 1949 1950 

Antimon oo *70 (3) Salt ino rs EcL RII 31, 692 (3) 
Gold (troy ounees) zzz 158 (3) Tin—mine (long tons) 1,781 | °1, 682 
Lead—smelter...................- $2,318 luso Tungsten concentrates (60 per- 

Petroleum, crude (thousand bar- cent WO: basis) 740 *600 

CC A vade 248 *450 


1 Bismuth, lead (mine), iron ore, manganese ore, and silver have been produced in recent years, but no 
current data are available. Cobalt is produced, but no output was recorded 1n 1949-50. 

2 Data not available. 

3 Exports. 
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CEYLON 
TABLE 51.—Mineral production, 1949-50, in metric tons 


1 Mica fs produced, but no output was recorded in 1949-50. 


3 Data not available. 
CHINA (EXCEPT FORMOSA) 


TABLE 52.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 


Aluminum . 6 Lead—smelter............... 2, 062 *4. 000 
Antimon 6, 000 3) Petroleum, crude (thousand 
Cement, hydraulic . 218, 000 430, 000 DTCC 730 730 
Coal, bituminous and an- „ occ euo AOL uen *2, 000, 000 |*2, 500, 000 

thracite (thousand tons)...|  *16,000 4 36, 660 || Silver (troy ounces). ) 160, 000 320, 000 
Boc MN aes se eas ores *100,000 | 300, 000 Tin—smelter (long tons) *4. 200 *3, 600 
Cop elter............. 1, 874 3 4,000 || Tungsten concentrates (60 
Gol Cro ounces)........ 60, 000 | *160, 000 percent W O; basis) *8, 000 *11, 000 
zik ie Steel (thousand 

ng): 
Pig iron and ferro-alloys. .. *317 *1, 022 
Steel ingots and castings... *100 *540 


! Arsenic, asbestos, barite, bismuth, coal (lignite), cobalt, feldspar, fluorspar, graphite, gypsum, iron ore, 
magnesite, magnesium metal, manganese ore, mercury, mica, molybdenum, phosphate rock, potassium 
a „ sulfur, talc, and zinc (smelter) have been produced in recent years, but no current 

are avai e. 


2 Manchuria only. 2 Data not avallable. Planned production. è Approximate production. 


CHRISTMAS ISLAND 


Exports of phosphate rock from Christmas Island totaled 255,236 
Metric tons in 1949; data for 1950 are not available. This Christmas 
Island is south of Java, not the Christmas Island south of Hawaii. 

CYPRUS 
TABLE 53.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Asbestos.............-...-.-.- 12, 556 8 Magnesite (ex ports) 20 20 
Chromite (exports). .........- 14, 875 ) Pyrites, including cupreous 
Copper—mine (exports)......| 23.936 23, 301 pyrites . 808 | 655, 059 

yPsum (exports)...........- 25, 788 hh. oe eus WEE 
1 Gold and silver have been produced in recent years, but no current data are available. 
: Data Sor available. 

Xports. 


FRENCH INDOCHINA 
TABLE 54.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
EE, EA EA TARA ³oW¹ EA: EAS ACI 
Cement, hydraulic........... 154,000 | 144,000 |! Salt. 113,600 | *89,600 
UDhromite ` ll. ........ Q) Talc and soapstone (2) 
Coal, bituminous and anthra- Tin (long tons): 

cite (thousand tons) 385 497 NL. noo. ils uie tese d 40 62 
Molybden 


1 Asbestos, fuel briquets, gold, manganese ore, and phosphate rock have been produced in recent years, 
t ut no current data are available. Antimony, bauxite, coal (lignite), coke, graphite, iron ore, lead (smelter), 
Een, and zinc are produced, but no output was recorded in 1949-50. 
3 Data not available. 
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HONG KONG 


Production of hydraulic cement in Hong Kong totaled 58,700 
metric tons in 1949 and 68,400 tons in 1950. Production of iron ore 
in Hong Kong totaled 59,000 metric tons in 1949 and 169,000 tons in 
1950. Silver has been produced in recent years, but no current data 
are available. 


INDIA 
TABLE Ah Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Minera] ! 1949 1950 

Aluminum 3, 547 3,650 || Lead—smelter................ 603 

As bestosss 148 (2) Magnesit 92. 018 (2) 

ITC 21, 487 (2) Manganese ore 656, 190 | 3 679,163 

Bauxite. 2n ev cy ROSI 41, 302 (3) Mica (exports) ............... 13, 743 15, 874 

Cement, hydraulic........... 2, 135, 737 | 2,652,000 |; Petroleum, crude (thousand 

Ohronite 19, 728 (2) Barrels) T 1, 906 *1, 867 

Coal (thousand tons)......... 31, 962 32, 506 || Phosphate rock (apatite) ..... 588 Q) 

WONG S at T 2, 038, 319 2, 000, 000 || Salt: 

Copper Rock salt 4, 229 (2) 
Nil emer Eder 6, 305 7,000 Other sal 2, 022, 060 | 2,657, 920 
Simmer? 6. 493 6,720 |! Silver (troy ounces) ) 11,275 15,676 

Corundum................... 1, 493 (2%) Tale and soapstone........... 21, 535 (2) 

Fir CE 863 (2) Titanium concentrates: 

Gold (troy ounces) )) 163, 871 196, 848 Ilmenite.................... 226, 816 216, 076 

AER eegene eieiei 988 (2) MNGi fo 22 ⁵ĩð2dd 8 

Oy PSUIM oc 142, 190 (2) Tungsten concentrates (60 i 

Iron ore (thousand tons)...... 2, 854 *3, 000 percent WO: basis) (3) 

Iron and steel (thousand 

tons): 
Pig iron and ferro-alloys.... 1,671 1,689 
Steel ingots and castings.... 1,374 1, 437 


1 Beryl, diamonds, fluorspar, and potassium salts have been produced in recent years, but no current 
data are available. Fuel briquets are produced, but no output was recorded in 1949-50. 

2 Data not available. 

3 Exports. 


INDONESIA 
TABLE 56.— Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral ! 1949 1950 

Bitte 678, 138 551,143 || Phosphate rock............... 5,000 |.......... 
Coal (thousand tons)......... 662 *790 || AAA ec EET 320, 000 (2) 
Fuel briquets - 25. 323 25,278 || Tin (long tons): 

Gold (troy ounces *32, 000 (2) Mine- a a 28, 965 32, 099 
Petroleum, crude (thousand Smelte r 126 32 

Bar BHC 44, 932 50, 148 


Cement, silver, and native sulfur have been produced in recent years, but no current data are available. 
Copper (mine), maneanese ore, nickel, and platinum are produced, but no output was recorded in 1949-50. 

2 Data not available. 

3 Includes Now Guinea, whose production amounted to 1,725,500 barrels in 1949 and 1,748,000 barrels in 


1950. 
IRAN 
TABLE 57.—Mineral production, 1949-50, in metric tons 
Mineral] ! 1919 1950 
Cement, Dvdraulie EEN 58, 500 64, 000 
Coal (thousand fons). oe ß 2170 (3) 
Petroleum, crude (thousand barrels) o 204, 712 242, 475 


1 Antimony, arsenic, chromite, manganese ore, and salt have been produced in recent years, but no 
current data are available. 

2 Fiscal year ended March 2 of year following that stated. 

3 Data not available. 
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IRAQ 
TABLE 58.—Mineral production, 1949-50, in metric tons 


1949 | 1950 
r y ʒ le a ce e 7,007 66, 051 
Petroleum, crude (thousand barrelsᷣ 7 30, 957 49, 919 
Bale ue e eee SE 8, 989 12, 000 


! Gypsum has been produced in recent years, but no current data are available. 
2 First produced in October 1949. 


ISRAEL AND ARAB PALESTINE 
TABLE 59.—Mineral production, 1949-50, in metric tons 


Mineral ! 1049 1950 Mineral! 1949 1950 
Cement, hydraulic 2.............. 241,393 | 380,128 || Potassium salts (equivalent K: O) ) 
GYPSUM EE (3) rr EE 6, 500 (3) 


1 Barite, feldspar, phosphate rock, and native sulfur have been produced in recent years, but no current 
data are available. 

2 Israel only. 

Data not available. 

‘ Extracted from waters of Dead Sea. 


JAPAN 
TABLE 60.— Mineral production, 1949-50, in metric tons 


Mineral! 1949 1950 Mineral! | 1949 | 1950 
Alumlnu mm 21.222 24, 764 || Iron and steel (thousand tons): 
, aaa cd 172 161 Pig iron and ferro-alloys. ... 1,625 2, 286 
Arsenic, White 2, 489 1, 627 Steel ingots and castings. ... 3,111 4, 848 
As bestosss 5, 456 4,948 || Lead: 
LEE 9, 322 14, 239 o at oo ticscenceten 9, 106 10, 853 
Bismuth—smelter (kilo- Smelter $ cc 7, 596 9, 984 
grams)...... pi ntl pA LA UE 25, 946 33,049 || Manganese ore 100, 000 134, 066 
admium—smelter (kilo- Mercury (flasks)............. 2, 461 1, 312 
e A 52, 484 90,348 || Molybdenum................].....-...- 13 
Cement, hydraulic........... 3,274,572 | 4,458,000 || Petroleum, crude (thousand 
Chromite. oo 27,003 31, 953 Barrel) wuz s 1,353 2, 048 
Coal (thousand tons): Phosphate rock.............. 684 258 
Bituminous and anthracite.| 38,064 38,461 || Pyrites, including cupreous 
Lignite.. .................. 2, 088 1, 263 pyrites N 1. 535. 082 1, 916, 181 
DKe F sa ne sues nU de 2, 580,000 | 1,337,754 || Salt 395, 676 418, 144 
Copper: Silver (troy ounces).......... 2,887,265 | 3, 680, 617 
DM td 32,741 39,322 || Sulfur, native (long tons)....| 61,414 90, 940 
Smelterr aee 74,037 84,749 || Tale, pyrophyllite, and soap- 
Feldspar 22... 20, 055 13, 187 Sens 8 262, 433 283, 566 
Fluorspar -2 aa. annoa 960 2,425 || Tin (long tons): 
Fuel briquets 22. 615, 704 915, 460 Mine. rasa a 190 326 
Gold (troy ounces). .......... 84,492 | 132, 332 Smelter LL.Lu... 200 390 
Graphit 5, 100 3,804 [ Tungsten concentrates (60 
Gyps um 117, 123 114, 505 percent W Os busisi. 20 64 
Iron ore (thousand tons) . 780 910 || Zine: 
Minn 8 44, 314 52, 032 
Selten 32, 318 49, 


! Potassium salts have been produced in recent years, but no current data are available. Bauxite, cobalt, 
magnesium metal, and nickel are produced, but no output was recorded in 1949-50, 
Se 1980 the following quantities of aplite and other feldspathic rock were produced: 1949, 50,943 

ns; 1950, 45,679, 

3 Briquets used by government railway only. In addition, an unknown amount is manufactured for 
household use; accurate data not available. 

‘Includes iron sand production as follows: 1949, 23,724 tons; 1950, 87,504 tons. 

! Excludes secondary. 
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KOREA (SOUTH) 
TABLE 61.— Mineral production, 1949-50, in metric tons 


Mineral ! 1049 1950 Mineral ! 1949 1950 

As bestos .. (2) Graphit 40, 671 OH 

Bismuth (kilograms) 173, 420 (2) Iron: Pig fron and ferro-alloys 

Cement, hydraulio 24, 132 (2) (thousand tons ...........|...-...-.. 

Coal (thousand tons): Lead—mine.................- 87 
Bituminous and anthracite. 1, 066 r ) 
Lignite 60 315 || Molybdenum................ 11 1) 

Coli 8 111, 514 510, 000 Salt 188, 812 8 

Copper: Silver (troy ounces).......... 18, 932 | 
Mine ee 28 (?) Tale, pyrophyllite, and soap- 
Bmelter....................- 308 (3) Stone 2, 773 (3) 

Fluorspar..................... 1, 230 6 Tungsten conoentrates (60 

Fuel briquetss 168, 358 2) percent W O1 basis) 4 92, 448 *400 

Gold (troy ounces)........... 3, 419 Q) Zine. A 8 a) 


1 Aluminum, arsenic, barite, beryl, lead (smelter), manganese ore, mercury, phosphate rock, potassium 
salts, pyrites, and steel have been produced in recent years, but no current data are available. Iron ore, 
magnesite, and magnesium metal are produced, but no output was recorded in 1949-50. 

2 Data not available. 

3 January to April, inclusive, 

4 Including North Korea, 


KUWAIT 


Production of crude petroleum in Kuwait totaled 90,000,000 
barrels in 1949 and 125,722,000 barrels in 1950. 


MALAYA 
TABLE 62.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral! 1949 1950 


Coal (thousand tons)............. 393 422 || Titanium concentrates: Tlmenite.| 20,034 25, 315 
Gold (troy ounces). .............. 13,617 | 18,436 || Tungsten concentrates (60 per- 
Iron ore (thousand tons).......... 9 507 cent WO; basis) 69 27 
Tin (long tons): 

NING EE 54,910 | 87, 537 

elt 62,737 | 68,747 


1 Graphite and silver have been produced in recent years, but no current data are available. Bauxite 
and manganese ore are produced, but no output was recorded in 1949-50. 


PAKISTAN 
TABLE 63.—Mineral production, 1949-50, in metric tons 


Mineral 1 1949 1950 Mineral! 1949 1950 
Cement, hydraulic 431, 000 (3) Petroleum, crude (thousand 
Chromite. ..........-......-.----- 15,925 | *18, 000 DATOS its it 824 800 
Coal (thousand tons) 337 *430 || Salt: 
Fuel brioueta 2-220000 8,972 | *5, 500 Rock salt. 175, 162 (1) 
Gyps um —ü— Pl.. 15, 645 *19, 000 Other salt 205, 318 (3) 


1 Antimony and native sulfur have been produced in recent years, but no current data are available, 
2 Data not available. 
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PHILIPPINES 
TABLE 64.—Mineral production, 1949-50, in metric tons 


Mineral 1 1949 1950 Mineral 1 1949 1950 
Cement, hydraulic........... 201, 089 292,051 || Iron ore (thousand tons)...... 370 599 
Chromite..................... 240, 744 250, 511 || Manganese or 26, 288 29, 867 
Coal (thousand tons) 123 159 || Phosphate rock (guano)...... 10, 998 32, 606 
Copper—mine................ 7, 007 3,000 Satt A 20, 000 56, 283 
Gold (troy ounces)........... 287, 844 333, 991 || Silver (troy ounces 218, 419 216, 034 
Oy psi r˙ 2, 710 2, 883 


1 Pig iron has been produced in recent years, but no current data are available. 


PORTUGUESE INDIA 
TABLE 65.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 
Iron ore (thousand tons) 151 131 
SES e EE 11,197 20, 144 


QATAR 


_ Production of crude petroleum in Qatar totaled 750,000 barrels 
in 1949 and 12,268,000 barrels in 1950. 


SAUDI ARABIA 
TABLE 66.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 
Gold (troy une deve ceciedetecionsesewccececeseeesi cee 66, 835 66, 202 
Petroleum, crude (thousand barrelsa) ꝛ eee 174, 008 199, 547 
Siyer (troy e 81, 295 124, 287 


SYRIA AND LEBANON 
TABLE 67.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 Mineral 1949 1950 
Cement, hydraulic........... 290, 800 330, 997 || Gypsum 3...................- 1, 400 2, 000 
Coal: Lignite (thousand tons) () „Salt 2 26, 000 20, 240 


! Data not available. 
2 Syria only. 
3 Salt has also been produced in Lebanon in recent years, but no current data are available. 
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TAIWAN (FORMOSA) 
TABLE 68.— Mineral production, 1949-50, in metric tons 


Alum inum. 


16, 607 


18, 232 


Mineral! 


Silver (troy ounces) 
Sulfur, native (long tons) 


! Copper (mine), magnesium metal, and phosphate rock have been produced in recent years, but no 


current data are available. 
? Data not available. 


THAILAND 
TABLE 69.—Mineral production, 1949—50, in metric tons 


Mineral ! 1949 1950 
ANUIMONY EEN 
Cement, hydraulic........... 7,817 10, 364 
Gül! 3 lar SEN PA 2 
. Tungsten concentrates (60 
percent W Oy basis) 742 855 
! Gold and salt have been produced in recent years, but no current data are available. 
2 Data not available. 
TURKEY (IN ASIA AND EUROPE) 
TABLE 70.—Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral 1 1919 1950 
Antimonỹʒðʒ ee 450 1,600 || Iron and steel (thousand 
As bestogdgdgdgngn 170 (2) tons): 
Cement, hydraulic. .......... 372, 584 386, 813 Pig iron and ferro-alloys.... 113 116 
Lë ent d EE 434, 117 350, 000 Steel ingots and castings.... 103 90 
Coal (thousand tons): Lead— mina 168 260 
Bituminous. ............... 2,705 2,824 || Magnesite.. ----2202 4k 6, 370 450 
Ligni tee 22-2 939 907 || Manganese ore 25. 002 *20, 000 
«( 293, 312 308, 000 || Mercury (flusks )) (2) 
Copper Petroleum, crude (thousand 
Mio a 13, 130 13, 300 barrels)... d deeg NR SR 95 54 
Setter 11. 283 11,700 || Pyrites, including cupreous 
Fuel briouets 40, 102 (3) panies EE (7) 
Iron ore (thousand tons)...... 211 ũZJUff!s 8 316, 344 305, 000 
Sulfur, native (long tons) 2. 3, 046 5, 708 


! Arsenic, silver, and zinc (mine) have been produced in recent years, but no current data are available, 
2 Data not available. 
3 Refined 


U. S. S. R. (IN ASIA) 
Data on output of U. S. S. R. in Asia are included with those of 


U. S. S. R. in Europe. 
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AFRICA 


ALGERIA 
TABLE 71.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral 1 1949 1950 
Antimon 1, 338 1, 450 || Mercury (flasks) ) 109 
Barito rdc ]! 8 16, 874 19,890 || Petroleum, crude (thousand 
Cement, hydraulic........... 128, 075 322, 071 barrels) AN seca wee teecws 2 24 
Coal (thousand tons) 265 258 || Phosphate rock............... 645, 906 684, 657 
Copper—mine_._.....----...-]---------- 81 || Pyrites, including cupreous 
Fuel briouets ------------ 56, 616 (2) DEEN, . 32, 705 25, 075 
Spaun 31, 881 46,097 || Salt 101, 676 1) 
Iron ore (thousand tons)...... 2, 538 2,573 || Zinc—mine................... 6, 501 7, 136 

nee 1.222 1, 


! Asbestos, coal (lignite), and silver have been produced in recent years, but no current data are available, 
2 Data not available. 


ANGLO-EGYPTIAN SUDAN 
TABLE 72.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 
GN EES ee Eege t ms ech 503 
ae EE EE : 
JJ ⁰ũwü. ] ͤr%⏑⅛ ᷣ x k ĩ v. NER *43, 700 (2) 


1 Magnesite has been produced in recent years, but no current data are available. 
3 Data not available. 


ANGOLA 
TABLE 73.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1950 
Copper—mine................ 800 1,375 || Manganese ore 9, 308 
Diamonds (metric carats)....| 769,981 538, 867 || Mica...........-..-.--------- 24 


Gold (troy ounces). ) 319 ORT oce ice ee Res e E Er 40, 473 
— .. — a» (hh __R q »>zóoEr ————— — ALIALSLU"L!LLEéIÍLILIILEUCLIULLILIOLHLL.qOGALALLLULELICLPPILÁUGLLGeL. 


! Gypsum has been produced in recent years, but no current data are available. 


BECHUANALAND 
TABLE 74.— Mineral production, 1949-50, in metric tons 


Gold (troy OUNCES). ³oðw EE 261 
Silver / ee A iu UL e Meade 24 


232294—53——-104 Ge 
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BELGIAN CONGO 
TABLE 75.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 

Bismuth (kilograms)......... 540 668 || Manganese ore 12, 247 16, 990 
Cadmium--smelter (kilo- Palladium, refinery (troy 

DDr 24, 635 3 36, 000 OUNCES) ) 190 8 
Cement, hydraulic........... 156, 914 | 188, 519 Salt 1. 000 (3) 
Coal (thousand tons) 152 (3) Silver (troy ounces) zz 4, 549, 4, 459, 951 
Sobsf! 8 4, 350 5,249 || Tin (long tons): 
Copper—smelter............. 141, 309 175, 920 E MAA 13, 700 13, 700 
Grün 8 a Sele; 3,247 3, 238 
Diamonds (metric carats) . ...|9, 649, 896 10, 147. 471 || Tungsten concentrates (60 
Gold (troy ouncos) . 333, 853 339, 415 percent WO)» basis) ........ 276 164 
Gypsum. AAA A 7,190 || Zinc—mine................... bb, 420 76, 312 


1 580 (mine), iron ore, and pig iron have been produced in recent years, but no current data are 
available. 

2 Exports. 

2 Data not avallable. 

4 Includes Ruanda-Urundi, 


BRITISH SOMALILAND 


Salt and beryllium concentrates have been produced in British 
Somaliland in recent years, but no current data are available. 


CANARY ISLANDS 


Salt has been produced in the Canary Islands in recent years, but 
no current data are available. 


CAPE VERDE ISLANDS 


Salt has been produced in the Cape Verde Islands in recent years, 
but no current data are available. 


EGYPT 
TABLE 76.—Mineral production, 1949-50, in metric tons 


Mineral ! 


— — . ns | AS 


Asbestos..............-......- 

Barite........................| 30 @ || barrels)..................... 

Cement, hydraulic...........| *800,000 |*1,000, 000 || Phosphate rock 

Chromite g- %§§;êð¹u 8 

Gold (troy ounces)) 9, 242 || Talc and soapstone........... 3, 731 

Manganese ore 152, 169 Tuan concentrates: Il- 
FCC 260 


1 Gypsum, iron ore, pyrites, and native sulfur have been produced in recent years, but no current data 
T T aaa Feldspar, graphite, magnesite, and tungsten are produced, but no output was recorded in 
? Data not available. 


ERITREA 
TABLE 77.—Mineral production, 1949-50, in metric tons 


Feldspar...................... 
Gold (troy ounces) 


1 Cement, coal, iron ore, manganese ore, and potassium salts have been produced in recent years, but no 
current data are available. 

? Data not available. 

3 Less than 1 ton. 
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ETHIOPIA 
TABLE 78.—Mineral production, 1949-50, in metric tons 


Mineral ! 


Cement, DOTA hl A a e *8, 000 Q 
Gold (troy h ]ð y 45, 102 43, 200 
Platinom—placer (troy ounces) UU nne 3 355 Q) 


Neel mica, potassium salts, and salt have been produced in recent years, but no current data are 
a e. 

3 Data not available. 

3 Exports for year ended September 10 of year stated. 


FRENCH CAMEROON 
TABLE 79.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 
Gold (troy OUNCES dios 8, 938 7,170 
‘Lin Mine (long A ]ð dd 73 67 
Titanium concentrates: Rutilguꝛmͤmͤap„t[gmmmnmdmnmdd „ 403 25 
FRENCH EQUATORIAL AFRICA 
TABLE 80.—Mineral production, 1949-50, in metric tons 

Mineral ! 1949 1950 Mineral ! 
Diamonds (metric carats) 122, 928 | 111, 460 || Titanium concentrates: Rutile... 
Gold (troy ounces) 57,260 | 54,996 || Zinc—mine 
Lead—mine.................-.-.- 731 1, 814 


! Graphite and salt have been produced in recent years, but no current data are available. Corundum is 
Produced, but no output was recorded in 1949-50. 


FRENCH MOROCCO 
TABLE Si Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Antimon 660 670 || Lead—mine...............-.- 36, 720 47, 429 
Asbestos.............--------- 402 511 || Manganese ore 233,830 | 287,265 
FFII! ⁰y0 ²³Ä5 8 4,010 || Miese 5⁴ 82 
Beryllium concentrates....... 211 56 || Petroleum, crude (thousand 
Cement, hydraulic........... 264,000 | 321,000 DAMES) EE 136 305 
Coal (thousand tons) 341 368 || Phosphate rock 3, 693, 000 | 3, 872, 250 
VVV 209 390 || Pyrites, including cupreous 
Copper—mine...............- 360 18 pyriteS..........--.....---- 202 1, 470 

luorspa c- 445 40 || Salt, roc 34, 100 60, 000 
Fue] briogeta ss 15, 000 34, 573 Silver (troy ounces 491, 906 482, 261 
Gold (troy ounces)........... 613 119 || Tungsten concentrates (60 
Graphite 72 75 percent WO: bass 7 
Iron ore (thousand tons) 357 319 || Zinc —- mine 2, 845 12, 521 


! Gypsum and salt (other than rock) have been produced in recent years, but no current data are avail- 
able. olybdenum, nickel, and tin (mine) are produced, but no output was recorded in 1949-50. 
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FRENCH SOMALILAND 


Production of salt in French Somaliland totaled 60,000 metric tons 
in 1949 and 55,000 tons in 1950. 


FRENCH WEST AFRICA 
TABLE 82.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Baurite... ß 10,400 | 10,125 || Belt. 50,000 | 66,000 
Diamonds (metric carats) )) 94,996 | 126,346 || Titanium concentrates: Ilmen- 
Gold (troy ounces)............... 46,381 | 96, 452 TO AI oh eee 8, 338 788 
Phosphate rock (aluminum phos- 
A anne orate 5,675 | 11,035 


1 Iron ore has been produced in recent years, but no current data are available. 
2 From Senegal. 


GOLD COAST 
TABLE 83.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 


Bauxite (exports)............. 147, 340 116,793 || Manganese ore (exports) 3....| 752,963 711, 416 
Diamonds (metric carats)....|2 972, 976 *950,000 || Silver (exports) (troy ounces).| 38,887 43, 317 
Gold (exports) (troy ounces)..| 676,934 | *680,000 


1 Salt has been produced in recent years, but no current data are available. 
3 Exports. 
3 Dry weight. 


ITALIAN SOMALILAND 


The production of salt in Italian Somaliland totaled 3,000 metric 
tons in 1949 and 1,500 tons in 1950. 


KENYA 
TABLE 84.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
As bestoss . 716 (2) Magnesite 22. 10 181 
Feldspa k- 20 (2) I!!! EC 4 6 
Gold (troy ounces ) 20, 072 rr lees okewe eos 18, 820 18, 722 
Graphite A WEEN (3) Silver (troy ounces).......... 2, 279 2, 586 
Gypsum.....................- 181 610 || Talc and soapstone........... 590 334 


Beryl and pyrites have been produced in recent years, but no current data are available. 
3 Data not available. 


LIBERIA 
Production of gold in Liberia totaled 14,656 troy ounces in 1949 
and 11,025 ounces in 1950. à 
LIBYA 


Production of salt in Tripolitania was estimated to be 6,000 metric 
tons in 1949 and 9,000 tons in 1950. In Cyrenaica it totaled 500 tons 
in 1949, but no data for 1950 are available. 
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MADAGASCAR 
TABLE 85.—Mineral production, 1949-50, in metric tons 


Mineral ! 1950 Mineral ! 1950 
Asbestosss 2 (2) 1, 935 
Beryllium concentrates 12, 757 
Coal (thousand tons) 6 (2) 802 


1 Beryl, cement, corundum, feldspar, iron ore, phosphate rock, salt, and talc have been produced in recent 
years, but no current data are available, 
3 Data not available. 


MAURITIUS 


Salt has been produced in Mauritius in recent years, but no current 
data are available. 


MOZAMBIQUE 
TABLE 86.—Mineral production, 1949-50, in metric tons 


TA —ä— A KK ——— — 


Bandte ooo Graphite (3) 
Beryllium concentrates....... D Dro A aes oe ee 103 

Cement, hydraulic. .......... A once set 11, 004 (2) 
Coal (thousand tons)......... Silver (troy ounces) .......... 244 (2) 


Gold (troy ounces)..........- 


! Corundum has been produced in recent years, but no current data are available. Tin (mine) is produced, 
but no output was recorded in 1949-50. 
! Data not available. 


NIGERIA 
TABLE 87.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Coal (thousand tons)......... 550 *570 || Tin—mine (long tons)........ 8, 824 8, 258 
Gold (troy ounces) ........... 2, 515 2,238 || Tungsten concentrates (60 
Lead—mine.................. (2) (3) percent W Os bass) 5 
Silver (troy ounces) .......... 484 325 || Zinc—mine._........-...-...- 1 
— —— —— D ]!];D 


! Salt has been produced in recent years, but no current data are available. ; 


NORTHERN RHODESIA : 
TABLE 88.—Mineral production, 1949-50, in metric tons 


2 Less than 1 ton. 


Mineral ! 1949 1950 Mineral ! 1949 1950 
— ä — ͤ —8 — —— — Sr — c — 
Berylllum co rates 5 || Lead: 
Cobalt PE SE 5 x a i 33 402 67 Mint ee 14, 169 13, 905 
opper: | Smelter.........------------ 14, 169 13, 905 
LT E MOERS 259,084 | 297,487 || Mie e ----- 3 2 
DL IA 263, 491 | 279,987 || Silver (troy ounces)). -........ 134,920 | 173, 304 
Gold (troy ounces) i 1, 186 1,432 || Tin—mine (long tons) 7 4 
on ore (thousand tons)...... 2 (4) Vanadium 1538. 


! Manganese ore has been produced in recent years, but it is too low-grade to be classified as such. 
Fiscal year ended June 30 of year stated. `, 
. 9181955 is yield from Nkana mine refinery slimes accumulated during the war: 972 tons in 1949 and 
1950 ; 


‘ Data not available. 
! Recovered from an accumulation of refinery slimes. 


, 
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NYASALAND 
Nyasaland 8 have produced Sapate in 1949-50, but no data 
yasaland produce 


are available. 113 metric tons of corundum in 
1949, but no data for 1950 are available. 


SEYCHELLES ISLANDS 


Exports of phosphate rock (guano) from the Seychelles Islands 
totaled 14,171 metric tons in 1949 and 10,005 tons in 1950. 


SIERRA LEONE 
TABLE 89.— Mineral production, 1949-50, in metric tons 


Mineral ! Mineral ! 1950 
Ohromite......................... (2) Iron ore (thousand tons) 1, 185 
Diamonds (metric carats) Platinum—plaoer (troy ounces)... (3 
Gold (troy ounces)............... 160 


1 Silver has been produced in recent years, but no current data are available. 


2 Data not available. 
SOUTHERN RHODESIA 
TABLE 90.—Mineral production, 1949-50, in metric tons 


Mineral! 1949 1950 Mineral ! 1949 1950 

o AAA 41 21 || Lead—mline. ..................... 83 |........ 
Arsenic, White. 148 114 || Magnesite........................ 1, 640 8, 615 
Asbestog.. elc ce ce ceres 72,246 | 64,888 || Manganese ore 166 |........ 
BBl! ³⅛VAA n; 488 261 || MACH . eer 303 407 
Beryllium concentrates........... 23 823 || Phosphate rock. 67 36 
Chromlte ! 243, 506 | 291,525 || Pyrites, including cupreous py- 
Coal (thousand Lons). 1,918 2, 128 Ci... 8 16,968 13. 810 
S ³· A ER 81,251 | 80, 000 Silver (troy ounces ))) 84,495 | 85,549 
Coppermine 80 117 || Tin (long tons): 
A EE EE AA 3,520 Mus b 70 65 
Fluorspnar. 239 447 ¡JT 2-22. 75 80 
Gold (troy ounces)..............- 528, 180 | 511,163 || Tungsten concentrates (60 per- 
Iron ore (thousand tons)......... 51 57 cent W Os basis) 26 64 
Iron: Pig iron and ferro-alloys 

(thousand tons)................ 38 38 


! Cement and salt have been produced in recent years, but no current data are available. Corundum, 
graphite, and mercury are produced, but no output was recorded in 1949-50. 


SOUTH-WEST AFRICA 
TABLE 91.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! . 1049 1950 

BI... 8 48 |.......- Salt: 
Beryllium concentrates........... 239 659 e 2, 468 3. 471 
Cadmium (kilograms) 1........... 755, 000 | 787, 000 Other EE 13,730 | 14,303 
Coptper-—mine 200-02020220- 9,622 | 10,961 || Silver (troy ounces) .............. 642, 500 | 843, 737 
Diamonds (metric carats) ) 280, 134 | 488, 422 || Tin—mine (long tons) 123 100 
Gold (troy ounces) )) 32 32 || Tungsten concentrates (60 per- 
Graphit 2, 264 1, 380 cent WO; basis)... 6 4 

eg AO A area cleats 38,300 | 34,009 || Vanadlum........................ 165 295 
Phosphate rock (guano) .......... 957 581 || Zinc—mine 2 12, 700 | 11,500 


! Iron ore has been produced in recent years, but no current data are available. Lead (smelter) is pro- 
duced, but no output was recorded in 1949-50. 

3 Cadmium content of ore and flue dust exported for treatment elsewhere. 

$ Zinc content of lead-copper ore sorted from dumps plus Jig concentrates derived from same source. 
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SPANISH MOROCCO 
TABLE 92.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 Mineral l 1949 1950 
Antlmon / 144 (1) Lead mine 180 (!) 
Graphite. .......2 22 Lll cc 2-. l.l. 15 (3) Manganese ore 653 750 
Iron ore (thousand tons) 944 860 |] Sal *10 (3) 


! Included in Spain. 
2 Data not available. 


SWAZILAND 
TABLE 93.—Mineral production, 1949-50, in metric tons 
Mineral 1 1949 1950 Mineral? 1949 1950 
Asbestos 30,814 | 29,635 || Silver (troy ounces) )) 120 60 
Barite. iaa na 104 441 || Tin—mine (long tons) 32 87 
Gold (troy ounces) z 2, 841 1, 794 


! Corundum is produced, but no output was recorded in 1949-50. 


TANGANYIKA 
TABLE 94.— Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! 1949 1950 
Beryllium concentrates (exports) - WEE / *15,200 | 14,152 
‘Diamonds (metric carats) ........|191,787 | 195, 274 || Silver (exports) (troy ounces) 27,631 | 31,014 
Gold (exports) (troy ounces) 68,989 | 65,127 || Tin—mine (exports) (long tons) 113 121 
Magnesite (exports) ..............]...--..- 83 || Tungsten concentrates (exports) 
Mica (exports) ...........-------- 99 136 (60 percent W O; basis) 42 15 
hosphate roc 157 468 


! Corundum has been produced in recent years, but no current data are available. 


TUNISIA 
TABLE 95.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral! 1949 1950 

Barite cc 630 25 || Manganese ore. (1) 
Cement, hydraulic. .......... 167,631 | 169,200 || Phosphate rock............... 1, 441,918 | 1, 524, 800 
Coal: Lignite (thousand tons). 47 41 || Pyrites, including cupreous 
Fluorspar...................- 3522 yritess . 2, 920 1, 150 
Fuel briouets 43, 153 (ij SN MERI UD ROMA o 98, 085 
Gypsum.....................- 22, 066 (3) Silver (troy ounces) 156, 638 3) 
[ron ore (thousand tons) 712 758 || Zino—mine............------- 3, 315 2, 932 

Mine 14, 860 19, 000 


1 Mercury is produced, but no output was recorded in 1949-50. 
2 Data not available. " 
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UGANDA 
TABLE 96.—Mineral production, 1949-50, in metric tons 
Mineral ! 1949 1950 Mineral! 1949 1950 
Beryllium concentrates........... 33 DIE oir da ( 7, 413 
o (exports) (troy ounces)...... 650 590 || Tin—mine (exports) (long tons) 128 198 
J é 2 (3) Tungsten concentrates (60 per- 
SE 161!!! eee sese 467 cent WO: basis) ...............- 183 217 


1 Asbestos, bismuth, and silver have been produced in recent years, but no current data are available. 
? Data not available. 


UNION OF SOUTH AFRICA 
TABLE 97.—Mineral production, 1949-50, in metric tons 


Mineral! 1949 1950 Mineral ! 1949 1950 
Antimon 8, 300 166 457 
As bestossss 79, 298 10, 487 11,782 
Bill chaceu eens 2, 268 655, 175 | 790,937 
Beryllium concentrates...... 844 1, 066 1, 371 
Bismuth (kilograms)........ 7, 649 567 
Cement, hydraulic.......... 1, 846, 800 || Phosphate rock 56, 471 51, 844 
Chromite.................... 496, 324 || Platinum-group metals (troy 
Coal (thousand tons)........ 26, 473 ounces): 

A A 8 2400, 000 Platinum-group metals 
Copper from platinum ores 87, 300 144, 217 
E 33, 982 Osmiridium from gold ores. 6, 031 6, 449 
Smelter n. 33, 342 || Pyrites, including cupreous 
Corundum.................. 3, 201 35, 527 36, 026 
Diamonds (metric carats): (3) 116, 236 
A 0 nes 964, Silver (troy ounces). ) 1, 159, 375 | 1,119, 135 
Allu via Tale, pyrophyllite, an d 
Feldspar (sales) ............. 5, 386 3, 978 
Fluorspa“nr kk. 
Gold ES ounces).......... 471 720 
Graphite 595 717 
Gypsum (Sales) Tungsten concentrates (60 
Iron ore (thousand tons) 1, 242 8 percent WO: basis) 416 96 
Iron and steel (thousand 
tons): 
Pig iron and ferro-alloys... 708 
Steel ingots and castings... 632 


1 Arsenic and mercury are produced, but no output was recorded in 1949-50. 
2 Includes an estimated 100,000 carats in each year for State Mines of Namagualand. 
3 Data not available, 
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AUSTRALIA AND OCEANIA 


AUSTRALIA 
TABLE 98.—Mineral production, 1949-50, in metric tons 


1649 


Mineral ! 1949 | 1950 Mineral ! 1949 1950 
F 177 222 || Magnesit en 34,129 1781, 858 
R... | 257 (2) | Manganese oro 13, 299 7 14, 689 
DU O roc EA 1,619 3783 Wa. 736 450 
CCCP 5, 552 6, 000 Molybdenum m > 4 3 
A EA A 3 5,377 | 3 138 Petroleum, crude (thousand | 
Beryllium concentrates.. z 36 | 323 barrels) (Victoria) ........ 1 2 
Bismuth (kilograms) * - 111 | 68 Phosphate rock.......... 11 (2) 
Cadmium—smelter (kilo- Platinum-group metals: 

grams) (Tasmania | 271,133 | 287, 603 Osmiridium (troy ounces). | 30 | 46 
Cement, hydraulic 5. 33 1,047,600 | 1,177,200 || Potassium salts (equivalent 
Coal (thousand tons): | | K20): 
Anne 14, 324 | 16, 786 ADEM A E | 33 (3) 
LE bce Sess cro ee 7, 494 | 7, 416 | Alnnitie mud So 1, 471 (2) 
Al, DE A A E AE T d 10 Pyrites, including cupreous 
E 1, 800, 000 1, 800, 000 | ch du A EE EE 87, 923 113, 973 
Copper: Belt. SE 248, 932 (2) 
— arras 13, 678 14, 500 || Silver (troy ounces)......... | 9, 849, 213 10, 677, 456 
SA A E 10, 016 | 13, 770 || Tale and soapstone. ........ 8, 717 7, 000 
A E A Wi EA (2) Tin (long tons): 
RO 10, 902 | 18,759 EPS IEA 1, 973 2, 472 
o EII A 571 (2) AAN 28. 1, 955 2, 013 
Gold (troy ounces) 889, 057 850, 000 Titanium concentrates: ? 
FS AA E 126 7 62 A IA A AD ES 10, 094 *12 485 
Gypsum A EE | 291, 854 8 204, 581 Will 12, 615 18, 606 
Iron ore (thousand tons) > 1, 484 2,403 || Tungsten concentrates (60 | 
Iron and steel (thousand | | percent WO; basis) 1, 369 1, 223 
tons): 5 | | Zinc: 
Pig iron and ferro-alloys. . .| 1, 062 | 1,101 CC 184, 919 196, 360 
Steel ingots and castings.. 1,183 1, 400 A oro eus descend R2, 255 85. 146 
ead: 
F 216,918 222, 419 
U 154, 189 164,165 


1 Chromite, diamonds, fuel briquets, and peat have been produced in recent years, but no current data are 
available. Magnesium metal and mercury are produced, but no output was recorded in 1949-50. 

? Data not available. 

1 Incomplete data. 

4 SE estimated; excludes content of somo bismuth-tungsten concentrates. 

3 Fiscal year ended June 30 of year stated. 

* Includes some china stone. 

! Excluding South Australia. 

* Excluding New South Wales. 

* Excludes content of beach sand in stock dumps. 


FIJI ISLANDS 
TABLE 99.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 
M Ca EE 104, 036 103, 421 
ll y QM MM 
Silver (troy ounces ))) ne ee eee nee eee eee 29, 755 37, 736 


FRENCH OCEANIA 


Exports of phosphate rock from French Oceania (Makatea Island, 
Tuamotu Archipelago) totaled 239,532 metric tons in 1949 and 245,804 
tons in 1950. 

NAURU AND OCEAN ISLANDS 


Exports of phosphate rock from Nauru Island were 802,070 metric 
tons in 1949 and 1,070,358 tons in 1950. Exports of phosphate rock 
er Ocean Island were 265,087 metric tons in 1949 and 251,218 tons 
m 1950. 
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NEW CALEDONIA 
TABLE 100.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral] ! 1949 1950 
Chromite öPꝛrp ll].,] : 88, 7 a) Iron ore (thousand tons). 15 
e besa 80, 000 80,000 || Manganese org 2, 100 1, $42 
GYPSUM: EE 17, 119 15, 200 || Nickel. 3,371 6, 300 


Phosphate rock has been produced in recent years, but no current data are available. 
2 Data not available. 


NEW GUINEA TERRITORY 1 
TABLE 101.—Mineral production, 1949-50, in metric tons 


Mineral 1949 1950 
Gold (troy ß EEN 83, 045 75, 000 
Silver EE, 131, 786 (3) 


1 Fiscal year ended May 31 of year following that stated. 
2 Data not available. 
NEW ZEALAND 


TABLE 102.—Mineral production, 1949-50, in metric tons 


Mineral ! 1949 1950 Mineral ! | 1949 1950 

o A ce ade 3 ( Magnesitoo 568 8 

Arsenic, white.................... 19 3) Manganese otre 310 

KR dE, A 2 I.. A PEA 

Cement, hydraulic............... 254,039 | 255,528 || Petroleum, crude (thousand bar- 

Coal (thousand tons): ö EE 7 7 
Bituminous and anthracite. .... 952 970 || Phosphate rock... 9) 
ente 1, 907 1,822 || Silver (troy ounce 2... 232, 599 | 199, 701 

G%%%)%)%]§ö’w acce Lit re 5, 080 5,894 || Tale and soapstone nen (3) 

Fuel briquets..................... 13, 935 (2) Tungsten concentrates (60 per- 

Gold (troy ounce )) 84,874 | 76, 527 cent WO; basis) )))) 28 A 

Iron ore (thousand tons) .......... LM e 


1 Pig iron has been produced in recent years, but no current data are available. Mercury and platinum 
are produced, but no output was recorded in 1949-50. 
2 Data not available. 


PALAU ISLANDS 


Exports of phosphate rock from Angaur Island were 157,049 metric 
tons in 1949 and 119,000 tons (estimate) in 1950. "The destination 
was Japan. Peak exports of bauxite from Babelthuap Island were 
135,669 metric tons in the year ended March 31, 1943, but there was 
no output in 1946-50. 


PAPUA 


Papua may have produced gold and platinum in 1949-50, but no 
data are 1 The production of manganese ore in Papua totaled 
69 metric tons in the year ended June 30, 1949; no data for 1950 are 
available. 


2 Does not include western New Guinea, which is part of Indonesia, or southwestern Now Guinea, which 
is the same as Papua. 
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